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HOACHUTEJBHASA 3AIINCKA

[IporpaMma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO
o01mero oopa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUHN U TpeOOBaHUI
K pe3yJbTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTEIbHON IMPOrPaMMBI,
npeacraBieHHblx B OI'OC COO, a Ttakxke ¢ y4€toM (QeaepanbHOR
paboueil mporpaMMbl BOCIIUTAHUS M KOHLIETILIMU IIPETIOAaBaHus y4eOHOro
npenmera «Pu3nka» B 00pa3oBaTenbHBIX oOpraHuzauusax Poccuiickoil
®enepanuy, peaiu3yroIX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copmepxanne  mporpaMMbl MO  (u3uMKe  HampaBlIeHO  Ha
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa oOydaromumxcs 10—
11 xnaccoB nmpu oOyueHuu ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATEIbHOCTHOrO  moaxona. Ilporpamma mo  Qusuke
cootBercTBYeT TpeboBaHusaM OPI'OC COO Kk miiaHupyEeMbIM JINYHOCTHBIM,
MpPEAMETHBIM M METANpEeIMETHBIM pPe3yJbTaTaM OOY4YEHHUs, a TaKkKe
YUUTBHIBAET HEOOXOAUMOCTh pealu3ali MEXIPEIMETHBIX —CBA3EH
(GU3MKM C €CTECTBEHHO-HAYYHbIMU YyueOHBIMU IpeaMeraMu. B Hei
OTIPE/IETISIIOTCS OCHOBHBIC IIENTM M3y4YeHUS! (PU3UKKU HA yPOBHE CPEIHETO
obmero oOpa3oBaHUs, IUTAHHPYEMbIE pe3yJabTaThl OCBOCHHS Kypca
(GU3MKHM: JIMYHOCTHBIE, MeETalpeIMEeTHbIe, MpeaMeTHble (Ha 0a30BOM
YPOBHE).

[Iporpamma o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIC PE3yJITaThl OCBOCHHSI Kypca (hM3UKH Ha 0a30BOM
YpPOBHE, B TOM WYHCJIE€ MPEIMETHBIE PE3yNbTaTbl MO TOAam
o0yueHus;

e cozepkaHue yueOHoro npeamMera « Pu3rka» 1o rojgam o0yyeHusl.

dwu3uka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOABI, BBICTYTIAs
B KauecTBE Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKIIAT
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. IkonbHbIH Kypc (GU3HKU —
CUCTEMOOOpa3yIoIIMi ISl €CTECTBEHHO-HAYYHbIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHUMHEH, Ouomorued, (¢usmueckoil reorpadueir u
acTpoHoMueid. Vcmonb30BaHWE W aKTUBHOE MPUMEHEHHE (PU3NYECKUX
3HAaHUU ONpENENsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJyUYEHUsI HOBBIX
MaTEpUajoB C 3a/JlaHHBIMM CBOWCTBaMU U Apyrux. M3yuenue ¢uzuku
BHOCUT OCHOBHOM BKJIaJ B (OPMUpPOBaHHE €CTECTBEHHO-HAYYHOUN
KapTUHBl Mupa oOydaromuxcs, B (HOpPMHUPOBAHHE YMEHUN NPUMEHSITH



HAyYHBI METOJ TO3HAHWSA TPU BBINOJIHEHUH HMH  y4eOHBIX
HCCIICTOBAaHUM.

B ocHoBy Kkypca u3MKM JUIsI  YpOBHSL CpEOHEro  OOILIEero
oOpa3oBaHMsl MOJIOKEH Psii UACH, KOTOPhIE MOKHO paccMaTpuBaTh Kak
MPUHIUIIBI €70 OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBIseTCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuan M3 BCEX Pa3/eiioB
(U3MKH, BKIIOYAET KAK BOMPOCHI KIACCHUECKOM, TaK M COBPEMEHHOMU
bu3uKy.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuan Kypca
¢buszukn o0beAMHEH BOKpPYT ¢u3nyeckux Teopuil. Bemymmum B Kypce
ABIsIeTCS (OPMUPOBAHME TPEJCTABICHUA O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BEIIECTBE U IOJIE.

Hoea  eymanumapuzayuu. EE€  peanuzanus  mpernosaraet
WCIIONB30BaHNE TYMaHUTAPHOTO TOTEHIMana (U3MYECKOW HayKH,
OCMBICJICHUE CBSI3U Pa3BUTHS (PUUKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U HKOJIOTMYECKUMU IIPOOIIeMaMu.

Hoesa npuxnaomnoii nanpaenennocmu. Kypc ¢usuku mpenmnonaraer
3HAKOMCTBO C IIHPOKMM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKHUX
MIPUJIOKEHUM U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEICTBOM  BBEICHUS
AJIIEMEHTOB COJIEPKAHUSA, TOCBALIEHHBIX 3KOJIOTMYECKUM IpoliIemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHHUKHU U TEXHOJIOTHH,
a Takke 00CYX AEHHUS MPOoOJIEM PALMOHAIBLHOTO MPUPOAONOIb30BAHUS U
HKOJIOTHYECKOH 0€30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (DU3UKM Ha YPOBHE CpEIHETO
obmiero oOpa3oBaHMsl SBISIOTCS (u3nueckue teopuu ((hopMHUpoBaHUE
MPEJICTABICHUA O CTPYKTYpE MOCTPOCHHS (U3MUECKON TEOpPUHU, POIH
byHIaMEHTaNbHBIX  3aKOHOB W  MPHUHIMIIOB B  COBPEMEHHBIX
IIPEACTABICHUSIX O MPUPOJE, I'PAHHULAX MPUMEHHUMOCTH TEOPHUM, IS
OTHCAHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOAX0l B Kypce (PU3MKH peaan3yercs
MPEXKJIE BCETO 3a CUET OPraHu3allii SKCIEPUMEHTAIBHONU JEATEIbHOCTH
oOyuatomuxcs. [ GazoBoro ypoBHS Kypca (U3HUKH — 3TO
UCIIOJIb30BAaHUE CUCTEMBI (pOoHTaNbHBIX KpPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pPabOT, KOTOpbIE B IpOrpaMMme II0
¢u3uke OOBENMHEHbI B OOLIMH CHUCOK YYEHUYECKHX IPAKTUYECKUX
paboTr. Brimenenne B yKazaHHOM TepeyHE J1IaOOpaTOpPHBIX padorT,



MPOBOAMMBIX JJII KOHTPOJS U OILEHKU, OCYHIECTBISIETCS YYaCTHHUKAMHU
00pa3oBaTEILHOIO MPOIECCa UCXO U3 OCOOCHHOCTEH MIIAaHUPOBAHUS U
ocHauleHus: kaOuneta Qusuku. Ilpu 3TOM ObecrneunBaeTcsi OBIaJACHUE
OOy4YarolMMUCS  YMEHUSIMH  TPOBOJUTH  KOCBEHHBIE  U3MEPEHMUS,
WCCIICIOBAaHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTES.

bonpmioe  BHMMaHue  yAENSAETCS  PEIICHUIO  PACUETHBIX U
KauecTBEHHBIX 3adad. [Ipu 3TOM ans pacu€THBIX 3a7ady HMPUOPUTETOM
ABIIIIOTCA  3aladyd  C  SBHO 3aJaHHOW  (pU3MYECKOH  MOJEblo,
MO3BOJIAIOIINE TPUMEHSITh H3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO paszerna Kypca, Tak ¥ MHTETPUPYS 3HAHUS M3 Pa3HBIX Pa3/IeiioB.
JUis KauyecTBEHHBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha
OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUM M TPOIECCOB B
OKpYy>Karolllel >KU3HH, TpeOyromue BblOOpa (QU3MYECKOW MoOJenH AJis
CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu OI'OC COO k maTepHalibHO-
TEXHUYECKOMY O0O€CTeueHnI0 y4eOHOro rpoiecca 0a3oBbIi YpOBEHb
Kypca (U3MKM Ha YpOBHE CpEAHEro ooOuero oOpa3oBaHMs TOJIKEH
U3y4aTbCs B YCIIOBUSX MPEAMETHOIO KaOMHETa (PU3UKU WM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabunere Gu3MKKM 1ODKHO OBITH HEOOXOAMMOE JabopaTOpHOE
o0opy/noBaHuE JUIsl BBINOJIHEHMsI yYKa3aHHBIX B IpOrpaMMe Mo (pu3uke
YUEHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanMoHHOE 000pynoBaHuEe (POPMHUPYETCS] B COOTBETCTBUU
C TMPHUHIMIIOM MHHUMAJIbHOM JOCTATOYHOCTH ©  oOecredynBaeT
IIOCTAaHOBKY TEPEUYHUCIECHHBIX B INporpamMme Mo (U3MKE KIHOUEBBIX
JEMOHCTPALMKA JJI1 UCCIIEOBAHUS M3Y4YaeMbIX SIBJIEHUH M IPOLIECCOB,
SMOUPUYECKUX U  (YyHIAAMEHTAJIbHBIX 3aKOHOB, WX TEXHHUYECKUX
IIPUMEHEHU M.

JIabopaTtopHoe 000pyIOBaHHE ISl YYEHHUUECKHX HPAKTHYECKUX
pabor Qopmupyercss B BHUIAE TEMAaTUYECKUX  KOMIUIEKTOB U
o0OecnieunBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JIBYX OOy4YarolIUXCs.
Temaruueckne KOMIUIEKTHI JIaA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U HU(POBBIX
npuOOpOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJE
1M poBbIX JabOpATOPHUH.

OCHOBHBIMHU LIENISIMU M3y4eHUs (U3UKH B 001eM oOpa3oBaHUU
SBIISFOTCAL:



dbopMHpOBaHHEe HWHTEpeca W CTPEMJICHHS OOydJarommxcs K
HAyYHOMY U3YYCHHUIO MPUPOBI, PA3BUTHE UX UHTEIUICKTYaIbHBIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

pa3BUTHE TIPEJCTABJICHUH O HAYYHOM METOJIe¢ TO3HAHUA U
dbopmupoBanue UCCIIEIOBATEIILCKOTO OTHOIIICHHS K
OKPY>KaOIIUM SBJICHUSM;

dbopMHpOBaHHEe HAyYHOTO MHPOBO33PCHUS Kak pe3yibTaTa
W3YYCHHUS OCHOB CTPOCHHsI MaTepud M (PyHIaMEHTAIBHBIX
3aKOHOB (PU3UKH;

(dbopMHpOBaHHE YMCHHUIN OOBSACHATH SBJICHHS C MCIIOIH30BAaHHUEM
(bU3HYECKUX 3HAHWH U HAyYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHE TPEACTABICHUN O POIM (U3HUKHU I Pa3BUTHS
JAPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHre ITUX Ielel 00ecrieunBaeTCsl PEeUICHUEM CIIETYIOITUX
3aja4 B MpoIlecce M3yUeHUs Kypca PU3UKHA Ha yPOBHE CPEIHETO OOIIETOo
00pa3oBaHUA:

MPUOOPETEHUE CHUCTEMbl 3HAaHUM 00 O0OmMX (U3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKJIOYas MEXAHHKY,
MOJIEKYJIIPHYIO (DU3UKY, SJIECKTPOJIUHAMUKY, KBAHTOBYIO (DU3HUKY
Y DJIEMEHTHI aCTPO(HU3UKH;

(dhopMHUpOBaHUE YMECHHHA MPUMEHSITh TCOPETUUECKHUE 3HAHUS IS
00bsiCHeHUsI (PU3NYECKUX SIBICHUN B MPUPOJE W I MPUHATHUS
MPaKTUYECKUX PEIICHU B MIOBCEIHEBHON KU3HH;

OCBOCHHE CITOCOOOB pEIIEHUS PA3IMYHBIX 3aJad C SBHO
3aJaHHOW (PU3UYECKOW MOMENbI0, 3a/Jay, MOaPa3yMEBAIOIINX
CaMOCTOATENIbHOE CO37aHue (DU3UYECKON MOJENH, aJeKBaTHOU
YCIJIOBUSIM 33]1a4H;

MOHUMaHue (U3NYECKUX OCHOB W TPHHIIUIOB JCHCTBHS
TEXHUYCCKUX YCTPOHUCTB M TEXHOJOTHYECKHX TPOIECCOB, HX
BIIMSIHUSI HA OKPY’KAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIBLHOTO IIJIAHUPOBAHUS U
MpOBEACHUS  (PU3MYECKHX  DKCIIEPUMEHTOB, aHaliu3a W
WHTEpIpeTany WHPOPMAIUHA, OMPEICICHUS JOCTOBEPHOCTH
MOJIYYCHHOTO pe3yiIbTaTa;

CO37laHUE  yCJIOBUM JUIsi  Pa3BUTUS yYMEHUH  MPOEKTHO-
MCCJIeI0BATENbCKOM, TBOPUECKOM EATETLHOCTH.



Ha wusyuyenme ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CPETHETO
oOmero odpazoBanus orBoautca 136 yacos: B 10 kiacce — 68 vacos (2
yaca B Hezelno), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).

[Ipeanaraemelii B nporpamme 1no (Gpu3uke nepeueHb J1abopaTopHBIX
U TIPAKTHYECKUX PadOT SBIACTCS PEKOMEHIOBAaHHBIM, YUHUTEb JeNIacT
BBEIOOp TPOBENEHUS JIAOOPATOPHBIX pabOT W OMBITOB C y4ETOM
WHIUBUTyJTbHBIX 0COOCHHOCTEH 00yJaronuxcsl.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

duszuka — Hayka O npupoje. HayuHele MeTOABI ITO3HAHMUS
OKpykaromiero wmupa. Ponp dKcriepuMeHTa M TEOpUHM B IIpoLEcce
MO3HAHUA PUPOJIbI. DKCIIEPUMEHT B (DU3UKE.

MopenupoBanue (U3MYECKUX SBJICHHA M TpolueccoB. HayuHbie
runore3pl. PU3HYECKUE 3aKOHBl U TEOpUHU. ['paHUIBl MPUMEHHUMOCTH
¢u3nueckux 3aKkoHOB. [IpyHLIUIT COOTBETCTBUSI.

Ponp m mecto ¢puszuku B (pOpMHUPOBAHUM COBPEMEHHON HAYIHOU
KapTHUHBI MUPA, B IPAKTUYECKOMN IEATENBHOCTH JIOICH.

Jlemoncmpayuu

AnanoroBele ¥ UU(DpOBBIE  HU3MEPUTEIbHBIE  MPUOOPHI,
KOMITBIOTEPHBIE JAaTYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JABWKEHHE. (OTHOCHUTENBHOCTh MEXaHUYECKOTO
nemkeHus. Cucrema orcuéra. TpaekTopusi.

[lepemernienne, CKOpOCTh (CpefHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTb) U YCKOpPEHHE MAaTepUaIbHOM TOUYKH, MX MPOEKIMH Ha OCH
cucteMbl KoopAauHat. ClI0XKEHHE MEPEMEIICHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKECHUE.
I'paduky 3aBHCUMOCTH KOOpPJIWHAT, CKOPOCTH, YCKOPEHHUS, NYTH U
MepEeMEILICHHUS] MaTepUaIbHONU TOYKU OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MaJICHUS.

KpuBonuneiiHoe ABWKeHHE. J[BUKEHHE MaTEpPUAIbHON TOYKHU IO
OKPYHOCTH C ITOCTOSSHHOM IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JTUHEWHas CKOPOCTb. [Tepuon u 4acToTa oOpalieHusl.
[{eHTpOoCTpEMHUTENIBHOE YCKOPEHHE.

TexHuyeckue  ycCTpoWCTBA W IMPAKTUYECKOE  MNPUMEHEHHE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEpEAAUH.

Jlemoncmpayuu

Mopaens cuctembl OTCU€Ta, WJUIIOCTpALMs KUHEMATHUYECKUX
XapaKTEpUCTHUK JBUKECHHUS.



[IpeoOpa3zoBanre  JABMKEHUH € MCIOJB30BAHUEM  MPOCTHIX
MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIIeHHOT0 0T YTIIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaJCHUSI.

Hanpagnenue ckopocTy pu ABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yyeHre HEPAaBHOMEPHOI'O [BWIKEHHUS C LEJIBK OIpEIeIICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIECHUSI MEXAY MYTSIMH, TPONAECHHBIMHU TEJIOM
32  IOCJIENOBATEIIbHBIE  pPaBHBIE  IIPOMEXKYTKM  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JBHKEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne NBUKEHUS LIAPUKA B BA3KON KUJIKOCTH.

N3yuenue aBuxkeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHOCTH ['amuies. Ilepsoiii 3akoH HproToHA.
NuepuuanbHple CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoil 3akoH
Herorona nnsi marepuanibHOM TO4dku. Tperuit 3akoH Hprotona mis
MAaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroteHus. Cuia  Tsxectu. llepBad
KOCMHYECKAsi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Buapl TpeHust (HOKOs, CKOJNbXEHHs, KaueHus). Cuia
Tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJbXEHHS U CHIIA TPEHUS MMOKOSI.
Kosddumment tpenus. Cuiia CONPOTUBICHUS TPU JBWKEHUU Tela B
YKUJIKOCTH WUJIH rase.

[ToctynarensHOe U BpamiaTeabHOE JIBUKEHHUE a0COIIOTHO TBEPAOTO
Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. Ilimedo cuibl.
Y cioBus paBHOBECUS TBEPAOrO TENA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHECHHE:
MOJIIIUITHUKY, IBKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue MHEPLUU.

CpaBHeHHE MacC B3aMMOAECHCTBYIOIIMNX TEJL.

Bropoii 3akoH HeroToHa.



N3mepenne cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopmaIiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHeHHE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHUst TBEpAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00pa3siie, OT X AedopMaIum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeNa, UMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MarepuaibHOM TOUYKH (Te€na), CUCTEMBbI MaTEpPHAIbHBIX
To4yek. UMMIynbc CUIIbI M1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHCHUS
uMnyJbca. PeakTuBHOE ABMKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass »sHepruss MarepuaibHOW Touku. Teopema 00
M3MEHEHUHN KUHETUYECKOW SHEPIUH.

[TorenuuanbHass dSHeprusa. l[loTeHIManbHas JHEPrUst yOpyro
nedhopMUpoBaHHONW TPYXUHBL. [loTeHIMampHas SHEPTHsS Teja BOIH3U
MTOBEPXHOCTHU 3EMIIH.

[loTeHnuanbHble W HEMOTEHIMAIbHbIE CHIbL. CBsi3b PabOTHI
HETIOTEHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHWYECKOU SHEPIUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUUECKOM IHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuyeckue ycTpoicTBa U MPAKTHUYECKOE NMPUMEHEHUE: BOAOMET,
KOMEp, MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktruBHOE IBMXEHUE.

[lepexo NOTEHIIMAILHON YHEPTUU B KHHETHUECKYIO U O0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydenune aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.



Paszpnes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U HUX
onbITHOEe 0O0ocHOBaHMEe. bpoyHoBckoe aBmxenue. duddysusa. Xapakrep
JIBWKEHUS WM B3aMMOJICHCTBHUSI YACTHI[ BewlecTBA. MoOJENu CTPOEHUS
ra3oB, KUJKOCTEH U TBEPABIX TEl U OOBSICHEHUE CBOMCTB BEIECTBA Ha
OCHOBE JTHUX Mozene. Macca m pasmepsl Mojekyd. KomamyectBo
Bemectsa. [locTtostHHas ABoranpo.

TeroBoe paBHOBecue. Temmnepatrypa u e€ usmepenue. lllkana
temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HAeaIbHOro ra3za. AOCONIIOTHas TeMIEpaTypa Kak
Mepa CpeIHEW KHHETUYECKON SHEPTUU TEIJIOBOTO ABUKEHUS YaCTHL] Iasa.
[Ilkama Ttemnepatyp KenbBuHa. ['a3oBele  3aKOHBI.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3akoH [lanpTona. M30mponeccsl B HaeaIbHOM
ra3e C TIOCTOSHHBIM  KOJIMYEeCTBOM  BemiectBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue  ycTpoWicTBAa M NPAKTHYECKOE  NPHUMEHEHMUE:
TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHUE  BEILECTBA,
¢dotorpaduu MOJIEKyJI OpraHUYECKUX COCTUHEHUI.

OmnbIThl 10 11D Py3un KUAKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onsita lTepHa.

OneITBl, JOKa3bIBAKOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS.

Mopaenb, WIUTIOCTPUpYIOLAs MPUPOAY NABIEHUS ra3a Ha CTEHKHU
cocyna.

OnBITHL, WIUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue Macchbl BO3[yXa B KJIACCHOM KOMHATE€ Ha OCHOBE
U3MEPEeHUI 00bEMa KOMHATBIL, JaBICHUS U TEMIIEPATYPBI BO3/IyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH  MEXIY IapaMeTpaMu  COCTOSIHHS
pa3peKEHHOrO rasa.

Tema 2. Ocnoevl mepmoouHamMuKku



TepmoanHaMuyeckas cucreMa. BnayTtpennss JHEprus
TEPMOJUHAMUYECKONH CHUCTEMBI U CcrocoObl e€ m3meHeHus. KomudecTtBo
TEIUVIOThl U pabora. BHYTpeHHss SHeprus OAHOATOMHOIO HJCAIBHOIO
ra3za. Buzpl Teruionepeaadn: TeIIONPOBOHOCTh, KOHBEKIIMS, U3TyUEHHUE.
VYnenpHas TEIIOEMKOCTh BemiecTBa. KoOJIW4YecTBO  TEIUIOTHI  PHU
TeIIonepeaaye.

[Toustue 006  ammabatHOM  mpomecce.  IlepBblii  3akoH
TEPMOJMHAMUKHU. [IpuMeHeHue mepBOro 3aKOHa TEPMOJUHAMUKH K
uzonpoueccam. ['padpuueckas nnteprnperanus padoTs rasa.

Bropoii 3akoH TepMoaumHamuku. HeoOpaTumMocTh NIpOLIECCOB B
IIPUPOJIE.

TennoBele mamuHbl. [IpUHUOMNBL AEHCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoadduuueHnt
IIOJIE3HOrO  AeiCcTBUA TemoBoM MamuHbel. [lukn Kapao wu  ero
KOO(DPUITMEHT TMONE3HOTO JCUCTBUSA. DKOJOTHYECKHE  TPOOIEMBI
TEIUIODHEPTETUKH.

TexHnuecKue yCcTpoNCTBA U MPAKTUYECKOE IPUMEHEHHUE: JBUTATEND
BHYTPEHHEI 0 CrOpaHusl, ObITOBON XOJIOMIBHUK, KOHTULIMOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTPEHHEH SHEPTUU Teja MPH COBEPIICHUH PabOTHI:
BbUIET MNpoOKM U3 OyTBUIKM TIOA JCWCTBHEM CXKaTOro BO3/IyXa,
HarpeBaHue d¢upa B  JIATYHHOH  TpyOkKe  MmyTéM  TpEeHUS
(BUIIEOAEMOHCTpAITHA).

W3meHeHue BHYTpEHHEHl JHepruu (Temmeparypbl) Tejaa IpH
TeIIonepeaaye.

OmnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3TYIIHBIM
OTHHBOM).

Mopnenu mapoBoi TypOWHBI, ABUTaTENsl BHYTPEHHETO CTOpaHUS,
PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanun eéeuyecmea. Dazoevie nepexoovl

[lapoobpa3zoBanue u KoHAeHcanus. lcmapeHue u KuIEHUE.
AOcCoIOTHAs ¥ OTHOCUTEIbHAS BIAXHOCTh BO3Ayxa. HacklmeHHbIi map.
VYaenpHas Temnora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpPaTyphbl
KHUIIEHUS OT JaBJICHHUSI.

Tsépnoe Teno. Kpucramnmueckue n amopdubie Terna. AHUZOTPOIHS
CBOWCTB KpHUCTaWIOB. JKunkue kpucramibl. COBpEMEHHBIE MaTEPHAIIbI.



[InaBnenre © KpuCTaUIM3alUs. YJIeIbHAas TEIJIOTAa IUJIaBJICHUS.
CyOmmmanmsi.

VYpaBHeHue TerIoBoro 6anaHca.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MNPUMEHEHHE:
TUTPOMETP U TCUXPOMETP, KaJOpPUMETpP, TEXHOJOTUH TOJyUYEHUS
COBPEMEHHBIX MaTepuajgoB, B TOM UHCIIE HAHOMATEpUAIIOB, U
HaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOmronenne HarpeBaHus W IUIABJICHUS  KPUCTALIAYECKOTO
BEILIECTBA.

JIeMOHCcTpanust KpucTasuioB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3mepenne 0THOCUTEIBLHON BIIAYKHOCTH BO3AYXa.

Pasznea 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnekTpuzauus  Ted.  JNeKTpuyeckud  3apsa.  JIBa  Buaa
ANEKTPUUYECKUX 3apsA0B. [[pOBOIHUKY, TUAIIEKTPUKH U HOIYITPOBOIHUKH.
3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsa0B. 3akoH Kyiona. Toueunsrit
AJIEKTPUYECKUN  3apsAld.  JJeKTpudyeckoe 1mone.  Hanpsxk€HHoCTh
ANEKTpUYEcKOro nojs. [I[puHIuMN cynepno3uuuu 3JIEKTPUUECKUX MOJICH.
JInHK HAOPSHKEHHOCTH JIEKTPUYECKOTO MOJIA.

Pabora cun snekrpocratrudeckoro mnojs. llorenuuan. PasHoCTh
noTeHIanoB. [IpOBOAHUKY U AUAIEKTPUKHU B DJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpruyeckasi IpOHUIAEMOCTb.

OnekTpoéMKocTh.  KoHaeHcatop.  DNEeKTpOEMKOCTh  IIOCKOTO
KOHJIEHCAaTOpa. DHEPTHUsl 3apPSKEHHOTO0 KOHJEHCATOpa.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHEHHE:
ANEKTPOCKOIL, 3JIEKTPOMETP, SJIEKTPOCTATUYECKAS 3AIIMUTA, 3a3€MIICHHE
AIIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN amnmapar, CTpYWHbIN
IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3auMoelicTBHE HA3IEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTHYECKas 3alIUTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCATopa  OT
IUIONIAA IUIACTUH, PACCTOSHUA MEXIYy HUMH W JUAJICKTPUUYECKON
ITPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuveckuit mox. Toxu é paziuunvix
cpeoax

OJEKTPUYECKUM TOK. YCJOBUSA CYIIECTBOBAHUS JIIEKTPUUYECKOTO
tToka. Mctounnku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsikenune. 3akon OMa 1114 ydacTKa LEIu.

DIJIEKTPUYECKOE  COINPOTUBJICHUE.  Y]IEIBHOE  CONPOTUBIICHUE
BelecTBa. llocnenoBarenpHoe, napajuieabHOE, CMEIIAHHOE COEIUHEHUE
IIPOBOJIHUKOB.

Pabota snektpuyeckoro toka. 3akoH J[xoyns—Jlena. MouHocTh
AIEKTPAYECKOTO TOKA.

DIIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONMPOTUBIICHUE NCTOYHUKA
Toka. 3akoH OMa nJis TMOJHOW (3aMKHYTOM) SJIEKTPUYECKON IIEIu.
KopoTtkoe 3ambikanue.

DIIEKTPOHHAS MNPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIIOB OT TeMITepaTypsbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonmympoBoHuku. COOCTBEHHass W TPUMECHAs MPOBOIAUMOCTD
MoMynpoBoAHUKOB. (CBolicTBa p-n-nepexona. llomynpoBogHuKOBBIE
prOOpPHI.

ONEKTPUYECKU TOK B pacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

OnekTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIA  H
HECAMOCTOSTENbHBIN pa3psa. Momuus. [lnasma.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHECHHE:
aMIepmerp, BOJIBTMETD, peocrar, HMCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTesibHble MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  COINPOTHUBIICHHS, BaKyyMHBIM JUOJA, TEPMHUCTOPbBI H
(hOTOPE3UCTOPHI, TTOTYITPOBOTHUKOBBINA U0, TAIbBAaHUKA.



Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT
JUTMHBI, IUIOIIAAH MOIIEPEYHOr0 CEYEHUA U MaTepUalIa.

CmemaHHOE COeTMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHe  DNIEKTpOABMXKYyIIEHM  cuibl.  Koporkoe
3aMBIKaHHE TaJbBAHMYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii 1 MpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenune cMemaHHOro0 COEUHEHUS PE3UCTOPOB.

WN3mepeHne 5SIIEKTPOABMKYIIEW CHJIBI HMCTOYHHMKA TOKa M €ro
BHYTPEHHETO CONIPOTHUBIICHUS.

Habmtoienue snextpoiusa.

MexknpeaMeTHbIe CBSA3H

N3yuyenne kypca ¢usuku ©OazoBoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle noHsamus, CBSI3aHHbIE C W3YYEHHEM METO/OB
HAy4yHOrO IO3HAHUS: SIBJICHHE, Hay4yHbIH (hakT, Turoresa, (pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOIEHUE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJIENb, U3BMEPEHUE.

Mamemamuxa: penieHUe CUCTEMbI YPABHEHUM, IMHEWHAsT HyHKIINS,
napaOosia, runep0oiyia, X rpaukd U CBOWMCTBA, TPUTOHOMETPUUECKHE
GyHKIIUM:  CHHYC, KOCHMHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HMX NPOEKLUWH HA OCH
KOOPAMHAT, CII0’KEHUE BEKTOPOB.

Buonocus: mexaHnueckoe IBUKEHUE B JKUBOM Mpupoae, nuddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpraHu3MOB (BUIbl TeIUIONEpenayH,
TEIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KUBOI MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M
MOJIEKYJ, MOJIb BEUIIECTBA, MOJSApHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEH U Ia30B, DJIEKTPUYECKUE CBOMCTBA METAILIOB,
AIEKTPOIUTUYECKAS JUCCOLMALINSA, FaJbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUWE [BIKEHUH C HCIIOJIB30BAHUEM
MEXaHHM3MOB, Y4Y€T TPEHUS B TEXHUKE, MOIIIMITHUKHU, HCIOJb30BAHUE
3aKOHA COXpPAaHEHHUS UMITYJIbca B TEXHHUKE (pakeTa, BOJOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOMUIBHUK, KOHJUIIMOHEP, TEXHOJOTHH TMOIYyUYECHHUS COBPEMEHHBIX
MaTepuajioB, B TOM 4YHCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJOTHUH,
ANEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIH MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE puOOPHI,
AJIEKTPOOCBETUTEILHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3zneua 4. DinekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTrosiHHBIE MarHUTHL. B3anMoJielicCTBUE MOCTOSTHHBIX MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM — MHAYKUMHM.  [IpuHiun
CyNEpIO3UIIMM MATrHUTHBIX TMOJel. JIMHMM MarHUTHOM WHAYKIWH.
Kaptuna nuHui MarHuTHOM MHTYKIIUU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHOe 1oJie MPOBOJHUKA ¢ TOKOM. KapThHa TUHUN WHIYKIIUU
MarHAuTHOTO TIOJISI JUIMHHOTO MPSMOTO IPOBOJAHUKA M 3aMKHYTOIO
KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOkoM. OmbIT Opcrena.
B3anmonenicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HallpaBlieHUE. J[BUKEHHE 3apsyKEHHOM
YaCTHI[BI B OJHOPOJHOM MarHuTHOM moJje. Pabora cubl Jlopenna.

SBnenne  anexkTpomMarHuTHOM — wHAYKUMH. lloTOk  Bektopa
MArHUTHOW WHAYKIUU. OJEKTPOABMXKYIIAsd CHJIa HUHAYKIMU. 3aKOH
ANEKTPOMAarHuTHOM MHAyKIUU Papazes.

BuxpeBoe 3ieKTpuyeckoe IMoje.  DJIEKTPOJABHXKYIIAs  cuia
MHJYKIIMU B MPOBOJHUKE, IBIXKYILIEMCS MOCTYIIATEIbHO B OJIHOPOJIHOM
MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTh. SIBI€HME CAMOMHIYKLIHMH. OIJIEKTPOABUKYIIASL
CUJIa CAMOMHYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
MOCTOSIHHBIE MAarHHTHI, 3JIEKTPOMATrHUTBHI, ANEKTPOJABUTATEND,
YCKOPUTENM JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIIOHEHUE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM ITOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TTOJIS.

B3aumogericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMATrHUTHON UHIYKIIUU.

IIpasuno Jlenua.

3aBUCHUMOCTb BJEKTPOJABWKYIIEH CHJIbl WHIYKIHU OT CKOPOCTH
M3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydyeHne MarHuTHOTO MOJIs KaTyLIKH ¢ TOKOM.

HccnenoBanue AercTBUs IOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue siBieHUs JIEKTPOMATHUTHOW UHAYKIIHH.

Paszgen 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KOJ1€0anu

KonebarenbHast cucrema. CBOoOOJHBIE MEXaHUUECKHE KOJICOAHUSI.
I'apmonnueckue konedanus. Ilepumon, yacrora, ammutyna u  (asza
koneOanuii. [lpyXuHHBIM MasSTHUK. MaTeMaTHYeCKUid  MasITHHK.
VYpaBHeHue rapMoHUYecKuX Kojebanuil. IlpeBpainienue sHepruud Mpu
rapMOHUYECKHUX KOJICOAHUSIX.

Konebarenbuplii  KOHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIE
KoJieOaHUsI B HJICAIbHOM KOJICOATEIbHOM KOHTYpEe. AHAJIOTUS MEXKIY
MEXaHWYECKUMHU U DJIEKTPOMArHUTHbIMU KoJjeOanusimu. Dopmyna
TomcoHa. 3akOH COXpaHEHHsI SHEPIHMH B HJICATHLHOM KoOJIeOaTeIHLHOM

KOHTYpE.
[IpencraBienne o 3aTyxarouUx KoJjieOaHUsIX. BbIHYXIEHHbBIE
MEXaHUYECKUE KoJIeOaHusl. Pe3onaHc. Brinyx1eHHbIE

AJIEKTPOMATHUTHBIE KOJIEOAHUSI.

ITepemenHbIil TOK. CUHYCOUAAIIBHBIN TEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOr0 TOKa. AMIUIMTYJTHOE U JEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
Y HAIIPSIKCHUSL.



Tpanchopmarop. I[IpomsBoacTBo, mepemadya W TOTPEOJICHHE
ANEKTPUYECKON JHEPTUM. OJKOJIOTHYECKHE PHUCKH NPH IPOU3BOJCTBE
anekTposHepruu. KynabTypa  UCHONB30BAHUS  BJIEKTPOIHEPIMU B
[IOBCEIHEBHOM KU3HU.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
AJIEKTPUYECKUN 3BOHOK, TE€HEpaTop MEPEMEHHOIO0 TOKa, JIMHUU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KosieOaTeIbHON cUCTEMbl (TIPYKUHHBIHI
WM MaTeMaTUYECKUN MasiTHUK).

Ha6nronenue 3aTyXarommx KoJaecOaHmii.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJCOaAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl  (3aBUCUMOCTH CUJIBI TOKAa W HANPSDHKEHUS OT
BPEMEHH) JJI 3JI€KTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc 1mpu  mociienoBaTENbHOM — COCAUMHEHUM  PE3UCTOPA,
KaTyIIKX MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb IMHUY 3JIEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnepoBanue 3aBUCMMOCTH MEPHOJA MaJbIX KojieOaHUM Ipy3a Ha
HUTH OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanue mepeMEHHOr0 TOKa B LENHA W3 IIOCIEIOBATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, YCIOBHSL pacnpoctpaHenus. [lepuog.
CkopocTh  pacnpocTpaHeHus W JivHA BOJIHBL —llomepeunsie u
MIPOIOJIbHBIC BOTHBL. MIHTEpdepeHITnsa 1 TudpaKIus MeXaHHISCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota ToHa. TeMOp
3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBI. YcnoBus M3IIYyYEHUS
BJICKTPOMAarHUTHBIX BOJIH. B3anmHuast opueHrtanust BektopoB E, B, V B
AJIEKTPOMArHuTHOM  BojHE. (CBOMCTBAa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpa)k€HUE, MPETOMIICHHE, MOJspU3anus, AUPpaKuus, UHTEpPEepeHIus.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHeHHe IeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUMNBI paTIUOCBA3U U TENEBUICHUA. Pagnonokanusi.



DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbL.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE H
MEJUIIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30P, aHTEHHA, TenedoH,
CBY-neus.

Jlemoncmpayuu

OOpazoBaHne M pacIpOCTPAaHEHHE TOMEPEUHbIX M MPOAOIHHBIX
BOJIH.

KoneOmnromieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienne oTpaskeHus U MpeJoMIICHUS] MEXaHUIECKIX BOJIH.

Habmonenue natepdepeHnny u Aupakiini MEXaHMIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C
aMIUTUTYION U 4aCTOTON KOJICOAHMIA.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaXXKEHUE,
peoMIICHHUE, TTOJSIpU3ans, JUPPAKIHs, UHTEPPEPEHITHUS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeHOE pacnpOCTPaHEHHUE CBETA
B OJTHOpOAHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBl OTpaxkeHusi cBera. I[loctpoeHue
M300pakKeHHI B INIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCOIIOTHBIM
nokazarenp  mOpeinomieHus.  IlonHoe — BHYTpEHHEE  OTpaKECHHE.
[IpenenpHBIN yroa NOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CloxHbI cocTaB 0enoro cseta. LBerT.

Cobuparouye u paccenBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
paccTossHME M ONTHYECKas Cuia TOHKOW JH3bl. [locTpoeHue
M300paKeHU B COOMpAIOMUX M paccemBaromux JmH3aX. Ddopmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE, JaBaEMOe JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. Uutepdepenums  cBera.  KorepeHTHble
WMCTOYHHUKHU. YCJIOBHUS HaOMIOJCHUS MaKCUMyMOB U MHHHUMYMOB B
UHTEpHEPCHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBeta.  udpakuuvonnas  pemérka.  YcioBHe
HaOJIIOICHUS TJIaBHBIX MAaKCUMYMOB MPU MAJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIUMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.



Texaudeckue yCTpOWCTBA W TMPAKTHYECKOE IMPUMCHCHHE: OYKH,
nyma, (oToanmapar, MPOSKIMOHHBINA amnmapar, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHAsI ONITHKA, TU(PAKIIMOHHAS PeIIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacrpocTpaHeHHe, OTPAKCHHUE W TPEITIOMIICHHE
cBeta. OnTudeckue mpudophL.

[TomHOE BHYTpEeHHEE OTpakeHHe. Mojeb CBETOBO/IA.

HccnenoBanue cBONCTB M300paKeHUHN B JTMH3aX.

Mojenn MUKpOCKoOTIa, TeJIeCKOTa.

Hab6nronenue naTepdepeHnmnm cpeTa.

Hab6nronenue nudpaxiuum ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Ha6nronenue nonspusamnum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3mepeHue mokazarens npeaoMICHUs CTeKIIa.

HccnenoBanue cBONCTB N300paKeHUHN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['pannibl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKHW. [locTynarsl
CIIEHMAJIBHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOMIYJISA
CKOpPOCTH CBETA B BAKYyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU W
COKpAILLEHUE IJIUHBI.
DHeprus U UMITYJIbC PEIIATUBUCTCKON YaCTULBI.
CBsI3p Macchl C YHEPTUEN U UMITYJIBCOM PEIATUBACTCKON YaCTHUILBI.
DHeprusi MoKosl.

Paszpnes 7. KBantoBasi pusuka

Tema 1. Inemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEPrUU POTOHA C €TI0 YACTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.

OtkpeiTe u uccienoBanue Goroddpdexra. Onbitol A. I'. Cronerona.
3akonbsl (orodddekra. YpaBHeHue OuHmMTEHHA 111 PoTodrddexTa.
«Kpacnas rpanumia» ¢pororddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenera.



XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHECHHE:
(dboTodMEeMEHT, POTOATUHK, COJTHEUHAsI OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IMHKOBOM IJTACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo GotodddexTa.

CBeTomuon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -
yactul. [lnmanerapnas monens aroma. Ilocrynatel bopa. M3mydenue n
norJomeHne (POTOHOB MpH Mepexo/ie aToMa ¢ OAHOTO YPOBHS YHEPTUU Ha
npyroi. Bunsl criektpoB. CHIEKTp YPOBHEUN SHEPIrUU aTOMa BOJIOPO/A.

BonnHoBbie cBolicTBa yactuil. Bonubl ne bpoiins. KopnyckymnsipHo-
BOJIHOBOM AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MNPUMEHEHHE:
CIEKTpalIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

Ha6nronenue muHEHYaToOro CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTPOEHUS sapa.
OtkpbiTue pamnoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeaesieHuro
coCcTaBa paauoakTHBHOTO m3nydeHus. CoiicTBa anbda-, 6eTa-, TamMmma-
n3iny4yeHus. BausiHue palnuOaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpbiTHe TpoTOHa U HedUTpoHa. HykioHHas Mozens sapa
I'eiizenbepra—Banenko. 3apsaya sapa. MaccoBoe unciio sjpa. M30Torbl.

Anbda-pacnag. OJEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacma.
I"'amMma-u3nyuenue. 3akoH paIuOAKTUBHOIO pacnaja.

DHeprus CBsi3U HYKJIOHOB B sipe. SnepHbie cuiibl. JledekT macchl
anapa.

SAnepHble peakuuu. /lenenue u cCUHTE3 A1€p.



Anepubiii  peaktop. Tepmosnepnsiii cunre3. I[IpoOiembl U
MEPCHEKTUBBI SIAEPHOM DHEPIETUKU. IJKOJOTUUECKUE ACIEKTHI SIACPHOU
DHEPIETHUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTop! HAOJFOACHHS M PETUCTPAIMH dJIEMEHTAPHBIX YaCTHIL.

dyHIaMEeHTAIbHBIE  B3aUMOJCUCTBHUSA. EAMHCTBO  (U3UYECKOM
KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA U IIPAKTUUYECKOE IIPUMEHEHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIi peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPUZNKH

Otanbl pa3BUTHS acCTpOHOMHHM. [IpukiiamHOoe U MUPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

Bupa 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3MbI, IUJIAHETHI, UX
BUIMMOE JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConHeuHasi akTUBHOCThb. Mcrounuk sHeprun ConHua u
3BE34.  3BE3NBI, KX  OCHOBHBIE  XapaKTEpUCTHUKHU. [Imarpamma
«CIEKTpaJIbHbIN KJIacc — CBETUMOCTD. 3BE3 LI TJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» IS 3BE3[T
[JJABHOM  MOCJIENOBATEIbHOCTH.  BHYTpeHHee  CTpoeHHue  3BE3J.
CoBpemeHHbIE TPEACTABICHUS O MPOUCXO0XKACHUU U 3BoItonny ConHua u
3BE31. DTambl )KU3HHU 3BE3I.

Mueunsiii [lyte — nHama [‘amaktuka. llonoxeHue w JBUKEHUE
Connua B lamaktuke. Tumbl ramakTuk. PaguoranakTUKu M KBas3apsbl.
YEpHble ObIpbI B iApax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pa3beranue
ranakTuk. Teopust bonbimoro B3psiBa. PenMkToBOE N3my4yeHue.

Macmrabnas ctpyktypa Beenennoii. MeTtaramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM — IJIA30M € HCMOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN [JIs1 ONpECCHUsI MOJIOKEHUS HEOECHBIX



OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBepHOro
MTOJTYIIAPUA U SIPKUE 3BE3/BL.

Hab6nronenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponb ¢u3vku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH chepax AesITeIbHOCTH YeI0BeKa, POJIb U MECTO
(GU3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW HAy4YHOW KapTHMHE MHpPA, POJIb
¢u3nueckoil Teopun B (POPMHUPOBAHUU TPEACTABICHUN O (PU3NYECKON
KapTUHE MHUpa, MeCTO (U3MUECKOW KApTUHBI MHpa B OOIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TO3HAHUS: SBJICHHE, Hay4YHBIA (hakT, TUIOTe3a, (pusmueckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0ACHUE, FKCIIEPUMEHT, MOJIEIUPOBAHHE,
MOJIE/b, U3MEPEHHUE.

Mamemamuxa: peuienue CHUCTEMBI YPaBHEHU,
TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'EHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX ITPOCKIIMU HA
OCH KOOpAMHAT, CJIOKEHHE BEKTOPOB, IIPOM3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIMA, TPU3HAKU TOA00MS TPEYrOJbHUKOB, OIpPEACIICHUE ITUIONIaau
IJI0CKUX uryp u o0bEma Tel.

buonocusn:  snexkrpuueckue — SABIEHHS B KMBOW  IIPUPOJIE,
KoJieOaTeNbHbIE JIBIKEHUSI B JKMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B
YKABOM NIPUPOJE, ACUCTBUE PAIUALMU HA )KUBbIC OPraHU3MBL.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsA CTPYKTypa
TBEPABIX TEJ, MEXaHU3MBI OOpPa30BaHUSA KPHUCTAJUIMYECKON pEIIETKH,
CIIEKTpaJIbHBIN aHAJIM3.

l'eocpagusa: marHuTHBIC TIONIOCA 3EMJIH, 3QJIEKU MAarHUTHBIX Py,
(doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUM.

Texnonocus: TAHUY DNEKTpONIEpENAY, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, WHAYKLUWOHHAs II€4b, paaap, paavuoNpUEMHUK,
TEJEBU30p, aHTeHHa, TenepoH, CBY-meub, MpPOEKIIMOHHBIN ammapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHast OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUA

OcBoenue ydeOHOro mnpeamera «@Du3MKa» Ha YPOBHE CPEIHEro
obmero oOpa3zoBanust (0a30BbIil  ypOBEHb) JOJDKHO OOECIECUHTH
JTOCTIDKEHHUE CIICTYFOIIUX JTMIHOCTHBIX, METAIPEAMETHBIX M IMPEIMETHBIX
00pa30BaTENbHBIX PE3YNIHTATOB.

JIMYHOCTHBLIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yNbTaThl OCBOCHUS yUeOHOTO mpeameTa « Du3mka
JOJKHBI ~ OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH  OOYYarOUIUXCS
PYKOBOJICTBOBATHCSI C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEN JTUYHOCTH,
CUCTEMOW  IIEHHOCTHBIX OPHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX
yOeKICHHI, COOTBETCTBYIOIIHNX TPaJUIIMOHHBIM LEHHOCTSIM
POCCHICKOTO OOIIEeCTBa, pAaCIIMPEHUE >KU3HEHHOTO OTBITa W OTbITa
NEATeIbHOCTH B MPOLIECCE pealii3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIMUTATENBHOM AESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON IMO3UIIMK OO0YyYaIOIIEeToCcs Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOT0 O0IIECTBa;

MPUHSTHE TPATULIUOHHBIX 00IEYETOBEUECKUX T'YMAaHUCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B HHTEpECax
IrpOKIAHCKOTO  OOIIeCTBa, Yy4YacTBOBAaTbh B  CaMOYIIPaBJICHUU B
00pa3oBaTeIbHON OpraHU3aluu;

YMEHHUE B3aMMOJICHCTBOBaTh C COLUAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMW NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHPOBAHHOCTh POCCHUHCKONW TPAXKIAHCKOH WICHTHYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE  OTHOUIEHWE K T[OCYJapCTBEHHBIM  CHMBOJIaM,
JOCTHKEHUSIM POCCUUCKHUX YUEHBIX B 001aCTH (PU3KMKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUSA,  ATHYECKOTO
MTOBEJICHUS;



CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
peIIeHUs, OPHEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIC B JICITEIHBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY HAYIHOTO
TBOPYECTBA, MPUCYIIET0 PU3HUECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMSI:

HHTEpeC K pa3nuvHbIM cepam mpodeCcCHOHATIBHONU IesSTEIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (U3WKON W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp  Oymymieil mpodeccun ©W  pearn30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHHUIO U caMOOOpPa30BaHUIO B
obnactu PU3NKK HA MPOTSHKEHUH BCEH KU3HMU;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpPHI,  OCO3HAHHE
rI00aJIBLHOTO XapaKTepa SKOJIOTHYECKUX ITPoOIIeM;

IJIJAHUPOBAHKME U OCYIIECTBICHUE JICMCTBUM B OKPYXKaIOIICH cpeje
Ha OCHOBE 3HAHUS 11eJIEH YCTOMYHNBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIipeHue OIIBITA NEATCIIbHOCTH HKOJIOTHUECKOM
HaIPaBJICHHOCTH Ha OCHOBE UMEIONIUXCS 3HAHUH 110 (hH3HKE;

7) IEHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUA, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NICCKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATeITbHOCTH, TOTOBHOCTH B
mporiecce  M3yYeHUs]  (PUBMKA — OCYIIECTBJISATH  IMPOCKTHYHO  H
HCCIIeIOBATEIIbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
Ba3oBble 1oruyeckue aeiicTBUA:
CaMOCTOATENbHO (HOPMYIUPOBaTh W aKTYaJU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENATh eI JIEATeTbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUU
WX JOCTHKCHUS;
BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;



pa3pabaThiBaTh IUJIaH pEIICHUS MPOOJIEMBI C YYETOM aHaIM3a
HMMEIOIIUXCSI MAaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIESTEIbHOCTh, OLICHUBATh COOTBETCTBUE
pPE3yJbTATOB LIEJSIM, OLICHUBATH PUCKHU MOCIEACTBUM I€SITENBHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH PabOTy B YCIOBHSAX peajIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHUE MPU PEIICHUH >KU3HEHHBIX
npoOJem.
ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOYEBBIMU TOHSATUSIMU U
MeToJaMU (PU3NUECKON HAYKH;

BIIAJICTh HABBIKAMHM y4eOHO-UCCIEOBATEIIbCKOM U  MPOEKTHOM
JESATENbHOCTH B 00MacTh (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB pelieHuss 3ajad (U3UUeCcKOro
COJICp>KaHMsl, TPUMEHECHHIO Pa3JIMYHBIX METOJ/IOB MMO3HAHUS,

BJIQJICTh BUIAMU JICSITEIHLHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETAlNK, TMPeoOpa3OBaHUI0 W MPUMEHEHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHCII€ MPU CO3JaHUM YUYEOHBIX NMPOEKTOB B
o0nacTu GU3HKY;

BBISBJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3UPOBaTh
3a/1a4y, BBIJIBUTAaTh TUIOTE3y €€ pEIIeHUs, HAXOAUTh apryMEHThI IS
JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH
pelieHus;

aHaJM3UPOBATh MOJIYUYCHHBIC B XOJ€ PEIICHUS 3a7a4l PE3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX yCJIOBUSIX;

CTaBUTb U (opmynupoBaTh  COOCTBEHHBIE  3aJaud B
00pa30oBaTENbHOMN ESATEILHOCTH, B TOM YUCIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, OIICHUBAaTh MPUOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTHYECKYIO 00JIaCTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjaraTh OPUTHMHAIbHBIE MOAXOILI U
pelieHus;

CTaBUThb MPOOJIEMbl W 3a/Jaud, JOMYCKAloUue ajJbTEepPHATUBHBIC
peuieHus.

Pabora ¢ unpopmaunmeii:



BJIAJETh HaBbIKAMHM IOJy4YeHUS HUHPOpMaUud (PU3HYECKOTO
COoepKaHUsl U3 HCTOYHUKOB  pPa3HBIX THUIOB, CAMOCTOSATEIBHO
OCYLIECTBJIATh IIOWUCK, AHAJIW3, CUCTEMATU3alUI0 W HWHTEPIPETALHUIO
MH($OpMalLlUU pa3INYHBIX BUA0B U (OPM IPEICTABICHUS;

OILICHMBAThH JOCTOBEPHOCTh HH(OpMALIHH;

MCIIONIb30BaTh CPE/ICTBA MH(OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 3a/Jad C COONIIOJIEHHEM TpeOOBaHUN 3SPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHMEHBI, PECypCcOCOEpEeKEHUs, IMPaBOBBIX U
ATHYECKUX HOPM, HOpM MH(OPMAIIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACPKAHMA B  PA3IAYHBIX
¢dopMarax ¢ y4€ToM HazHA4eHHMs MHQOpPMAIMM U LIEJIEBOM ayIUTOPHH,
BbIOMpAsi ONTUMANIbHYIO (HOPMY IIPEICTABICHUS U BU3YyaIU3aIUH.

KoMMmyHuKkaTHBHBIE YHHBepPcadbHbIe YyueOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIICHHE Ha ypoKax (PU3MKU U BO BHEYPOUHOM
JESITeIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(GIMKTHBIX CUTYallMd U CMSTYaTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUYHO U3Jaratb CBOK TOYKY 3pEHHS C
MCIIOJIb30BaHUEM SI3bIKOBBIX CPE/ICTB;

MOHMMATh W  HCIOJNB30BAaTh MPEUMYIECTBA KOMAHAHOH U
WHANBUAYAIbHON paboTHI;

BBIOMpATh TEMATHUKy W METOABl COBMECTHBIX IEHCTBHI C y4éTOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

IPUHUMATh LEJIM COBMECTHOM N€ATEIbHOCTH, OPraHHU30BBIBATH U
KOOPJIMHHUPOBATh JEUCTBUSA MO €€ JOCTH)KCHHMIO: COCTaBJATH IUIaH
ACHCTBH, paclpeneNniarb poild ¢ YY€TOM MHEHHH YYaCTHHKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBAaTh KaueCTBO CBOETO BKJIaJa U KaXION0 YYacTHHKA
KOMaH/ bl B OOIIMI pe3ybTaT MO pa3pabOTaAHHBIM KPUTEPHSIM;

npeiaraTb HOBbI€ IPOEKTHI, OLIEHUBAThH UJIEU C TMO3UIINY HOBU3HBI,
OpPUTHHAILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh  MO3UTHUBHOE  CTPATETUYECKOE  IIOBEJCHHUE B
pa3INuYHBIX CHUTYalUsX, MPOSBIATH TBOPUYECTBO M BOOOpa)xKeHHE, ObITH
VMHULMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1elCTBUS



Camoopranusanmus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIEATENBHOCTD B
oOnactu (U3MKKM W aCTPOHOMMHM, BBISABIATH HPOOJIEMBI, CTaBUTh U
(dbopMynnpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJATh IUIAH PEIIEHUS PACYETHBIX H
KaueCTBEHHBIX 3a/lay, IUIaH BBITIOJHEHUS TMPAKTUYECKOW pabdoThl ¢
YIETOM HMMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM;

paclIMpATh pPAMKM Y4YeOHOro MpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JieJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO UM TIPOSBICHHUIO DJPYAWUIAUA B
o0nactu (HU3UKH, TOCTOSHHO TIOBBIIATH CBOW OOpa30BaTENIbHBIA H
KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJICKT:

NaBaThb OIIEHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LEIISM;

BJIQJICTh HAaBbIKAMU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAaHHS
COBEPIIAEMBIX JIEHCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

MCIIONb30BaTh MPHUEMBI peIeKCHH ISl OLIEHKH CHUTYAIlHH, BHIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHHUMATh PELIECHUS IO
UX CHW)KCHHIO;

NpUHUMATh MOTHBBI W apryMeHThl JPYrMX T@IpU aHAIU3e
PE3yJbTaTOB ESATENBHOCTH;

IPUHUMATH Ce0sl, MOHUMAsi CBOU HEIOCTATKU U JOCTOMHCTBA,

MPUHUMAaTh MOTUBBI W aApPryMEHThl JIpyTHMX T@pU aHAIW3E
PE3yNbTATOB JEATEIBHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIMNOKH.

B nmpomecce IOOCTMKEHHsS JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS
porpaMMbl Mo (pU3MKEe Ui YpOBHS CPEAHEro OO0IIero oOpa3oBaHUs y
OoOy4aroluXcsi ~ COBEPIICHCTBYETCS ~ AMOLMOHAJIBHBIM  MHTEJUIEKT,
npearnoararonii cOpMUPOBAHHOCTB!



CaMOCO3HAHUS, BKJIIOYAIOIMIETO CIOCOOHOCTh MOHUMATh CBOE
OMOITMOHAILHOE  COCTOSHWE,  BHJCTh  HANpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW AMOITMOHAIILHOM c(hephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHWE, CIIOCOOHOCTh
aJanTHPOBATHCS K YMOITMOHAIBHBIM U3MEHEHUSM U MPOSBIISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHUBAIH, BKIIFOUYAIOIIEH CTPEMIICHHUE K JOCTUKEHUIO
eI MU yCHexXy, ONTUMH3M, HHHUIIMATUBHOCTh, YMEHHUE JECHCTBOBATh
HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIFOYAIOMICH CIOCOOHOCTh TMOHMMATh 3MOIIMOHATIBHOE
COCTOSIHUE JPYTUX, YYUTBHIBATH €r0 MPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATH
OTHOIICHUSI C JPYTUMH JIOJbMH, 3a00THTHCS, TPOSBIATH WHTEPEC H
paspemniatb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy o0yuenus B 10 Kjacce TpeIMETHbIE pPe3yJbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
0o0y4Jaronnxcst yMEHUM:

JEMOHCTPUpPOBaTh Ha TMpPHUMEpPax poOdb U MecTo (u3uKu B
(GhOpMHUpPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKU M TEXHOJOTHM, B MPAKTUUYECKOW AEATEIbHOCTU
JIIOICH;

VUYUTBHIBATh TPAHUIIBI TPUMCHEHHS HW3YYCHHBIX (PU3MUECKHX
MOJENEN: MaTepuaibHas TOYKA, HWHEPUUAIbHAS CHCTEMA OTCUETA,
abCONIOTHO TBEPIOE TENO, HACATIbHBIM a3, MOJEIU CTPOCHUS TIa30B,
KUAJIKOCTEW W TBEPIABIX TEJ, TOYEYHBIA JJIEKTPUYECKUN 3apsn IIpU
pemieHny GU3NYECKUX 3a/1a4;

pacmo3HaBaTh GU3HUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHIATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHUYECKON TEOpUHU
CTPOCHHMSI  BEHIECTBA M  JJEKTPOAUHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOJIHOE IMaJICHUE Tell,
JBYDKEHUE 10 OKPYKHOCTH, WHEPITUS, B3auMoACHCTBUE Tel, nuddysus,
OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKUAKOCTeH U TBEPABIX TeT,
U3MEHEeHHuEe 00bEéMa Tell MpU HarpeBaHUU (OXJIAXKICHUU), TEIIOBOE



paBHOBECHE, MCIIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3ALUA,
KUIICHUE, BJIAXHOCTH BO3/yXa, IOBBIINICHUE MABJICHHUS ra3a MOpU €ro
HArpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHUS
rasa B M30IPOILECCax, AICKTPU3AMS TEJ, B3aUMOJICCTBUE 3aPsI0B;

ONHUCHIBATh MEXAHUYECKOE JBUKECHUE, HUCHONB3Yysl (PU3UUYECKUE
BEJIMYMHBL: KOOpPAWHATA, IYTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
Macca Tena, Cuila, WMIYJIbC Tela, KUHETUYECKash  dJHEPTHUs,
MOTEHIIMAJIbHASL ~ DHEPrus, MeEXaHudeckas pabora, MeXaHHYeCKas
MOIITHOCTD; MPU ONHUCAHUHU TPABHIBHO TPAKTOBATh (PU3HUYCCKHA CMBICI
WCIIOJIb3yeMBIX BEIIMYWH, WX OOO3HAYCHHSI W EIWHUIIBI, HaXOIUTh
(GhOpMYyJTIBI, CBSA3BIBAIONIUE JAHHYIO (DH3WYECKYIO BEITUUYMHY C JAPYTUMH
BEJIMYMHAMU;

OIUCBHIBATh M3YUYCHHBIC TEIJIOBBIE CBOWMCTBA TEJI U TEIUIOBBIC
SBJICHUS, UCIONL3Yd (PU3MUECKHWe BEJIWYMHBI: JaBJICHHE Trasa,
TeMIIepaTypa, CPEAHSAd KMHETUYECKAs] SHEPTUsl XaOTUYECKOTO JIBUKECHUS
MOJIEKYJI, CPEAHEKBAIPATUYHASA CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEILIOTHI,
BHYTPEHHsISl dHEprus, padbora raza, Ko3h@HUIIMEHT IMOJIE3HOTO JIEHCTBUS
TEIJIOBOTO  JBUTATEJIsl; MPUA  OINKWCAHWUU  IPABWIBHO TPAKTOBATh
(U3MYECKUl CMBICT HCHOJB3YyeMbIX BEJIMYMH, WX OOO3HAUCHUSA U
CAVHUITBI, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE MaHHYIO (HU3HUECKYIO
BEJIMYMHY C APYTHUMU BEJIUUMHAM;

OIUCBHIBATh HW3YYEHHBIE DSJICKTPUUYECCKHE CBOWMCTBA BEIIECTBA U
AIIEKTpUUYECKHUE SBJICHUS (ITPOIIECCHI), UCTIONB3Ys (DU3UUECKUE BEIIMUUHBI:
AJIEKTPUYECKUN 3apsifl, SJICKTPUUECKOE TOJIe, HANPSKEHHOCTh ITOJIA,
MOTECHIMAJNI, PAa3HOCTh MOTEHUHMAJOB; MPU ONWUCAHUW IPABUIBHO
TpakTOBaTh  (U3UYECKUH  CMBICI  HCIOJB3YEMBIX  BEIWYHH, UX
0003HAYEHUS U €IUHUIIBI; YKA3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(MBUYECKYIO BETMYHMHY C APYTHMH BEITHYUHAMH,

aHANMM3UPOBaTh (PU3WYECKUE TIPOLECCHl W SBIICHUS, HCIOJIB3YS
(bu3nyecKre 3aKOHBI U IMPUHIIUIIBL: 3aKOH BCEMHUPHOTro Tsarorenus, I, I u
III 3akonbl HprOTOHA, 3aKOH COXpPAHEHUSI MEXAHUYECKOM SHEPTUH, 3aKOH
COXpPaHEHHUS MMIIYJIbCA, MPUHIMUII CYNEPHO3ULINU CHJI, IPUHIUAI
PaBHOIIPAaBUSl  WMHEPIUAIBHBIX  CUCTEM  OTCYETa,  MOJEKYJSPHO-
KUHETUYECKYK) TEOPHUI0 CTPOECHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpEIHEM KHWHETUYECKOM DHHEPTHUU TEIUIOBOTO JBWXKCHHUS MOJIEKYJ C
a0COJIFOTHON TEMIIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMHMKH, 3aKOH
COXpaHEHMsI DJCKTPUUYECKOro 3apsiga, 3akoH Kynona, npu 3ToM



pasznyuath CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPOKECHHE U YCJIOBHS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHITUIIBI JCHCTBUSI MAaIMH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB;, pasiuyaTh YCIOBHS HX O€30IacCHOIO
HCIIOJIb30BAHMS B ITOBCEHEBHOM JKU3HU;

BBITIOJTHATh ~ DKCIIEPUMEHTHI TI0  HMCCIICIOBAHUIO  (DU3UICCKUX
SBJICHUW W TMPOIECCOB C MCIOJB30BAHUEM TIPSMBIX W KOCBEHHBIX
M3MEpPEHUH, MpU ATOM (PopMyaupoBaTh MpoOieMy/3ajady W THIIOTE3Y
y4eOHOro JKCIEpPUMEHTa, COOHMpaTh YCTAHOBKY U3 TIPEIIOKEHHOIO
000pyI0BaHUs, TPOBOIUTH OIBIT U ()OPMYITHPOBATH BHIBO/IBI,

OCYILIECTBJISITh TPSIMbIE W KOCBEHHBIE HU3MEpEHUs (PU3NUEeCKux
BEJIMYMH, TIPH STOM BBIOMpATh ONTUMAIBHBIM CIOCO0 HM3MEPECHHS H
HCTOJIb30BaTh U3BECTHBIC METO/AbI OLICHKHU MOTPEITHOCTEN U3MEPEHUI;

HCCIIeIOBAaTh 3aBUCHUMOCTH MEXKAY (PU3NUECKUMH BEIMUYUHAMHU C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BEIMYHMH B BHJIC TAOMWIl U TpadUKOB, ACIATh BHIBOIBI ITO
pe3yJibTaTaM UCCIIEIOBAHUS;

cobmoaaTh TMpaBwia OE30MACHOTO TpyJa NIpU  IPOBEICHUM
UCCIIEIOBaHUM B paMKax y4eOHOTrO  OKCIEpUMEHTa,  y4eOHO-
HCCIIEIOBATEIIBCKOM M TMPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
HM3MEPUTEIbHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiaTh pacu€THBIE 3a/1a4M C IBHO 3aJaHHOMN (hM3UUECKON MOJICIIBIO,
UCTIONB3YsS (U3MYECKUE 3aKOHbI W MPUHIMIBI, HAa OCHOBE aHaIM3a
YCIIOBHS 3a7a9d BRIOMPATHh (DHU3UIECKYIO MOJECIb, BEIACIATh (PH3NUIECKUC
BEJIMYMHBI U (OPMysIbl, HEOOXOAMMBIE MJid €€ peIlIeHHs, MPOBOJUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NIECKOM
BCJINYUHBI;

pemiaTh  KaueCTBEHHBIC  3a/laud:  BBICTpAWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO IIETIOYKY PACCYXKJICHUWA C OMOpOM Ha H3yUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECCKUE SIBICHUS,

WCIIOJB30BaTh MPHU PEIICHUH YYEOHBIX 3aJlad  COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJOTMM ISl TIOMCKA, CTPYKTYpPUPOBAHUS,
WHTEPNpPETAllMA W TPEACTaBICHUS Yy4eOHOM © HAYYHO-TIOMYJIIPHON
nHpOpMaIUU, MOJYYCHHON W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYCCKH
aHaJIM3UPOBATh MOJIy4aeMyI0 HHGOPMAIIUIO;



MPUBOIUTH IPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KHU3HU Ul o0ecrieueHns 6€30MacHOCTH MpY OO0paleHHH ¢ TpruOopaMu
TEXHHYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 3I0POBbS U COOIIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH Cpene;

paboTaTh B ITPyIMIE C BBIIOJHEHUEM PA3IMYHbBIX COIIMAIBHBIX POJIEH,
MJIAHUPOBATH PAOOTy TPYIIIBI, PAIMOHAIBHO PACTIPEACNISITh 00sI3aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJI€KBATHO
OLICHMBATh BKJAJ KaXAOTO U3 YYACTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi poOIeMBbl.

K koHiy obOywyenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxaTb  C(POPMUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

JEMOHCTPUpPOBaTh Ha TMpPHUMEpPax poOdb U MecTo (u3uKu B
(GbOopMHUpPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHM M TEXHOJOTHH, B NMPAKTUYECKON AESITEIbHOCTU
JHOZEH, HEeTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

VYUTHIBATh TPAHUIIBI TPUMCHEHHS HW3YYCHHBIX (PU3MUECKHUX
MOJENEN: TOYEUHBIM DJIEKTPUYECKUM 3apsl, Jyd CBETA, TOYECUHBIN
UCTOYHUK CBETA, J€pHAs MOJENIb aToMa, HyKJIOHHAsE MOJEJIb aTOMHOTO
s]ipa Mpu pelIeHU PU3NYECKUX 3a]1ay;

pacrno3HaBaTh GU3HUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHITH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAHTOBOM  (PHU3MKU:
ANIEKTPUYECKass IPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE JeNcTBUA TOKa, B3aUMOJICCTBHE MarHuTOB,
AIIEKTPOMArHUTHAS ~WHAYKLIMS, JEHCTBHE MArHUTHOTO TOJS Ha
OPOBOAHMK C TOKOM U JBIDKYIIMHCSA 3apsil, SJICKTPOMAarHUTHBIC
KojeOaHuss U BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpa)keHHUeE, NpejoMiIeHre, nHTepdepeHIus, Tudpakuus U NoIspu3anus
cBeTa, aucnepcus cBera, (oroanektpuueckuii 3ddext (boTodrddexr),
CBETOBOE [IaBJICHHE, BO3HMKHOBEHUE JIMHEHMYAaTOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! paIMOAKTUBHOCTb;

ONUCHIBATh HU3YYEHHbIE CBOMCTBAa BeElIECTBAa (AJIEKTPUUYECKUE,
MarHMTHbIE, OINTHUYECKHE, DJIEKTPUUYECKYIO MPOBOJAUMOCTb PA3IUYHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sABJIEHUS (TPOLECCHI), HCIOJIb3YSA
dbuznyeckue  BEMWYHMHBI:  DJCKTPUUECKUW  3apsi, cujga  TOKa,



ANEKTPUYECKOE HANPSHKEHUE, JIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTH
MOTEHIMAJIOB, DJJIEKTPOABWXKYIlasg cuia, padoTa TOKAa, WHAYKIUA
MarHuTHOro noiisi, cuiaa Ammepa, cuna JlopeHua, WHAYKTUBHOCTh
KaTYyILIKW, DHEPrUs 3JIEKTPUYECKOTO M MAarHUTHOIO IIOJIEH, IEpUOi H
gacToTa KojeOaHui B KOJeOaTENbHOM KOHTYpeE, 3aps] W CHia TOKa B
MpoIecCe TapPMOHMYECKUX DIIEKTPOMATHUTHBIX KosieOaHWi, (oKycHOe
pacCTOSIHME M ONTHUYECKas Cuia JIMH3bI, NPU ONMCAHWM IPABUIBHO
TpakTOBaTh  (PU3WYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIUYMH, UX
0003HaUYECHUS U €UHUIIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JaHHYIO
bu3MYECKyI0 BEIMUUHY C APYTUMHU BEIHUNHAMUY;

ONMUCBHIBATh M3YYECHHBIE KBAaHTOBBIC SIBJICHHS M  IIPOLIECCHI,
UCIOJIB3YS (PU3MUECKHE BEJIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIUs U UMIIYJIbC (OTOHA, MEPHOL
[I0JIypaclana, JQHEPrus CBSA3U aTOMHBIX SEp, IPU ONKUCAHUU ITPABUIIBHO
TPaKkTOBaTh  (PU3MYECKUH CMBICH  HUCIOJB3YyEMbIX  BEJIMYMH, HX
0003HAYEHUS U €JIMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE AAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTMMM BEJIMYMHAMM, BBIYUCIATH 3HAUCHUE
(bu3NYECKOIl BETMUHNHBI;

aHaJIM3UpPOBaTh (PU3UUYECKUE TMPOLECCHl W SIBICHHUSA, HCIIONb3YS
dbuznueckne  3aKOHBI W TOPUHOUNBLE:  3ak0oH  OMa,  3aKOHBI
ITOCJIEA0BATEIBLHOIO U MAPAJUIEIbBHOTO COENUHEHMUS TPOBOJHUKOB, 3aKOH
Jlxoyna—JleHna, 3aKOH  DJIEKTPOMArHUTHOM  MHAYKLUHH,  3aKOH
IIPSMOJIMHEWHOIO PAacCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUs CBETA,
3aKOHBI MPEIOMJICHUS CBETa, ypaBHEeHUE DiHIITeHA 175 PoTodddexTa,
3aKOH COXPAaHEHHWsI DHEPIUM, 3aKOH COXPAaHEHWs MMITYJIbCa, 3aKOH
COXpPAaHEHMUA DJJIEKTPUYECKOTO 3apsfa, 3aKOH COXPAHEHUsS MacCOBOIO
yucia, Mnocrynarsl bopa, 3aKOH PaJuOaKkTUBHOIO pacmnaja, Mpyu 3TOM
paznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@KEHUE U yCIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOpPAa WHAYKLIHUM MATrHUTHOTO IIOJIA
IIPOBOJIHMKA C TOKOM, CHJIBI AMITepa U cuiibl JIopeHia;

CTPOMTb M OIKCHIBaTh H300pakKeHHE, CO3AaBAaEMOE IIJIOCKUM
3€pPKAJIOM, TOHKOU JINH30U;

BBITIONHATh  DKCHEPUMEHTHI 10  HWCCIEIOBAaHUIO  (U3MUECKUX
ABJICHUNA U IIPOLECCOB C MWCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX
U3MEpeHuil: npu 3ToM (OpMyIHpOBaTh NpoOieMy/3aadyy U THIOTE3Y
yu4eOHOro HKCIEPUMEHTa, COOUpATh YCTAHOBKY U3 IMPENJIOKEHHOTO
000pyI0BaHus, MPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOIBI;



OCYILIECTBJISATh TpPSIMBbIE W KOCBEHHBIE HU3MEpEeHUs (PU3nUecKux
BEJIMYMH, TIPH OTOM BBIOMPATh ONTHMAIBHBIA CIIOCOO0 W3MEpPCHUS U
KCTOJIb30BaTh U3BECTHHIC METOAbI OLICHKHU MOTPEITHOCTEN U3MEPEHUI;

HCCIIe0BATh 3aBUCHMOCTH (bU3UIECKUX BCJIUYHH c
HCIIOJB30BaHUEM TMPSIMBIX HW3MEPEHUM: MpU HSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTH
(U3UYECKUX BEIIMYWH B BHUJIE TAOJWIl U TpauKOB, JEIaTh BBHIBOABI IO
pe3yJibTaTaM UCCIICIOBAHNUS;

cobmoaaTh TMpaBwia OE30MACHOrO TpyJaa TP IMPOBEICHUM
UCCIIEIOBaHNM B paMKax y4eOHOTrO  JKCIEpUMEHTa,  y4eOHO-
WCCIIEIOBATEIIBCKOM M TPOEKTHOM JIESTEITBHOCTH C HCIOJIb30BAHUEM
HM3MEPUTEIbHBIX YCTPONCTB U JJa00paTOPHOTO 000PYA0BAHNS;

pemiaTh pacuéTHBIE 3a/1a41 C IBHO 3aJaHHON (hU3UUECKON MOJICIIBIO,
UCIIONB3YS (U3WYECKUE 3aKOHBI W IPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIIOBHS 3a7a9d BRIOMPATHh (DHU3UIECKYIO MOJECIb, BEIACIATH (DH3UUIECKUC
BEITMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC Il €€ pelIeHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NUECKOM
BEJIMUMHBI;

pellath ~ Ka4eCTBEHHBIC  3aJaud:  BBICTpaMBaTh  JIOTHYECKHU
HETIPOTUBOPEUYUBYIO 1IETIOYKY PACCYKJICHUH C OMOpOM Ha H3yUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HUECKHE SBICHMUS;

WCIIOJB30BaTh MPHU PEIICHUH YYEOHBIX 3aJlad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJOTHH ISl TIOMCKa, CTPYKTYPHUPOBAHUS,
WHTEPIpPETAllMK W TPEACTaBICHUS Yy4eOHOM ©W HAYYHO-TIOMYJIIPHON
nHpOpMaIuY, MOJYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHaJIM3UPOBATh MOJIy4aeMyI0 HHGOPMAIIUIO;

OOBSICHATH MPUHIIMIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB, pa3nuuaTh YCIOBUS HMX OE30MacHOTO WCIIONh30BAHUS B
MOBCEHEBHOM JKU3HMU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCHMUCKUX M 3apyOCKHBIX yUEHBIX-
(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM
KU3HH I oOecrieueHuss 0€30MacHOCTH TpHu OOpaIeHu ¢ MpuoopaMu 1
TEXHUYECKUMH YCTPONUCTBAMHU, SISl COXPAHEHUS 30POBbsI U COOJTIOICHUS
HOPM SKOJIOTUYECKOT0 MOBEJICHUS B OKPYKaIOIIEH Cpeie;

paboTaTh B TPYIIIE C BHIMOJHECHUEM PA3TMYHBIX COMAIBHBIX POJICH,
IJIAHUPOBATH PaOOTy TPYIIIEI, PAIMOHAIBHO PACTIPEICISITh 00S3aHHOCTH



Y TUIAHUPOBATh JIESATEIBLHOCTh B HECTAHIAAPTHBIX CUTYyalUsAX, aJICKBATHO
OIICHMBAaTh BKJIAJ KaXJOr0 U3 YYAaCTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoaunuecTBo yacoB

No 11/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoan | Ilpakruuec | IJeKTpoHHbIE (HHPPOBbLIE)
) NMPOrpamMMbl Bcero HbIE KHe o0pa3oBaTejbHbIE Pecypchl
padoThbI padoThI
Paznen 1. PUBUKA U METO/Ibl HAYUYHOI'O IIO3HAHUSA
o
1.1 HSHKA 1 METORRL HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Uroro no pazueny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 Octioss! MOHevaHHpHO_ 9 1 https://m.edsoo.ru/HRGVENOPE
KMHETUYECKOU Teopuu
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KI.6RS9
A .
33 TPETATHBIC COCTOANIA BEIIECTBA 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IEPEXO/BI
Wroro no pazneny 24



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DJIeKTpOCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI
I1 i 7 .
47 OCTOSIHHBIN AJIEKTPUYECKUN TOK 12 hits:/m.cdsoo.r/GEWTDOXWW
Toxu B pa3myHBIX cpenax
Wroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KVIACC

KoaunuecTBo yacoB

No 11/ HaumeHoBaHue pa3/iesioB U TeM Kontpoan IpakTuaec JyieKTpoHHbIE (LM pPOBbLIE)
B NMporpamMmbl Bcero HBIE KHe o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .0
1.1 ATHITHOC ToJe. JACKTPOMATHITHA 11 1 3 https://m.eds00.1u/Z2Q390NG8
WUHIYKIIHS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
M
2.1 CXQHHHCCIHE 1 SIICKTPOMATTIHTHbIC 9 1 https://m.eds00.ru/3TLNQKPG6
KOJIEOaHUs
M
2.2 CXAMMICCIUE 1 SICKTPOMATHITHEIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

OCHOBBEI crnenuaabHOM TCOPHUU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCUTENBHOCTH
Hroro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DJeMEHTHI KBAHTOBOU ONTHKU 6 https://m.eds00.ru/SWOVAWQRS



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Crpoenue aroma 4 https://m.edsoo.rut/HSBEAOOEA

4.3 ATOMHOE SApPO 5 https://m.eds00.ru/97MCIDZXQ

Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

9
5.1 JIEMCHTBL ACTPOHOMIH 1 7 1 https://m.edsoo.ru/3EOD6KXI9
acTpo(hu3uKH
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o061maronee MOBTOPEHUE 4 https://m.eds00.r/O2JEGZCIM
Wroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 68 4 7
ITPOI'PAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
JlaTa
Ne Konrtpo | Ipakrny DiexkTpoHHbIe HH(POBLIE
Tema ypoka H3YY
n/n Bcero JIbHBIE ecKHe o o0pa3oBaTe/ibHbIE PecypChl
HUSA
padoThI padoThI
®u3uka — HayKa O PUPOJE.
1 HayuHnble MeTO1bI TO3HAHUS 1 https://m.edsoo.ru/YXGQSPM1P
OKPYXKaIOIIEer0 MUpPa
Poxb u mecTo pusuku B
OPMHUPOBAHUHU COBPEMEHHOMU
2 $op 1?, P 1 https://m.edsoo.ru/SHSXWFFVO
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKON JESTEHLHOCTH JII0IeH
Mexanudeckoe IBMKEHHUE.
OTHOCHUTEIILHOCTS MEXAHUYECKOT'O
3 1 https://m.edsoo.ru/RSOAQVS5ZX
nerxkeHus. [lepemenienue, CKOpocTb,
YCKOpEHUE
PasHoMepHOE IPAMOIUHEHHOE
4 p p 1 https://m.edsoo.ru/L8IPY2JEZ
NBIDKEHUE
PaBHOYCKOpEHHOE IIPIMOJIMHENHOE
5 yerop p 1 https://m.edsoo.ru/MDIDKJOUB
NBIDKEHUE
CBobosHOE majieHue. Y CKOpeHue
6 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOIHOTO ITaACHUS
Kpuso eiinoe CHHUE.
7 PHBOTHHCHIOT ABIDKCHH 1 https://m.edsoo.ru/TFLJ2C4DN

JIBr>KeHrEe MaTepUaIbHOW TOYKH 110



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

OKPY>KHOCTH

[IpuHuun oTHOCUTENBHOCTH [ anunes.
WNHepuuanbHble CUCTEMBI OTCUETA.
IIepBbiii 3akoH HeroTOHA

https://m.edsoo.ru/J6QY7N3IWN

Macca tena. Cuna. [Ipuniun
CyHepno3uLuu cuil. Bropoitl 3akoH
HeroTona 1151 MaTepraibHOW TOUKU

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HeroToHa 111
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/JYL4I14UAN

11

3akoH BceMupHoOro tsaroreHus. Cuna
TskecTH. [lepBas kocmuueckas
CKOpOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Kosdduument tpenusi.
Cuna conpoTUBICHUS TP IBUKEHUN
TeJa B )KUKOCTH HITU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[locTynarenbHO€ U BpalaTreibHOE
JBIDKEHHE a0COJIFOTHO TBEPIOTO TEa.
MowmeHT cuibl. Ilnedo cunel. YciaoBus
paBHOBECHUSI TBEPIOTO TEa

https://m.edsoo.ru/IDOAU40TS

15

NMmynsc maTepralbHON TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
Wmmynbe cuitbl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE NBUKEHME

https://m.edsoo.ru/M5SJQTKNWC

16

Pabora 1 MOIIIHOCTE CHJIEL

https://m.edsoo.ru/J1V59L.28B



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Kunernueckast sHeprust MaTepruagbHON
tTouku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPruu

17

[ToreHnuanbHast SHEPrUs.
[ToreHnmanbHast SHEPTHS YIIPYTO
1e(OpMUPOBAHHOMN NPYKUHBI.
[TorenmnmanbHast SHEPTUA Tella BOIU3U
MMOBEPXHOCTU 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHnanbHble U HEMOTEHIIUATBHBIC
cwibl. CBs3b pabOTHI
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU SHEPTHUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

https://m.edso0o.ru/DA3QVTOXQ

19

Jlaboparopuas padota «lccienoBanue
CBs3H1 pa6OTI)I CHJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
pUMepe PACTSHKCHUS PE3UHOBOTO
KTyTa»

https://m.edsoo.ru/W1R4R&88UG

20

KonrponsHas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nerkenue. Anddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrtep JBHKEHUS U
B3aMOJEUCTBHSA YaCTUI] BEIIECTBA.

https://m.edsoo.ru/AUV2ZDR3X



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

Mogaenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPIBIX TENI

23

Macca monekyn. KonnyectBo
BemiectBa. [locTossHHAs ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TennoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. lllkana remmeparyp
Lenbcus

https://m.edsoo.ru/WPNY6QA8Z

25

WUneanpusii raz B MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpEeHEW KMHETUYECKON SJHEPTUn
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

https://m.edsoo.ru/Y3WB66I3 A

28

Jlaboparopnas padota «lccnenoBanue
3aBHCHUMOCTH MEXKIY MapaMmeTpamMmu
COCTOSIHUS pa3peKEHHOT0 Ta3ay

https://m.edsoo.ru/35DBLKT96

29

W3omporeccsl B uealbHOM raze u ux
rpaduyeckoe npeacTaBieHue

https://m.edsoo.ru/OZJ3KZNJ5

30

BuyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0nI €€ n3MmeHenus. Konmuuectso
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UJI€ATBHOTO
rasa

https://m.edsoo.ru/9JQIT VXIS

31

Buapl Teronepenaun

https://m.edsoo0.ru/36JJI20W9



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9

YV nenpHas TEI0EMKOCTE BEIISCTBA.

32 KonnuecTBo TemioTel npu https://m.edsoo.ru/5K3Y4H86L
Terionepenade. AauadaTHbIN Mpoiecc
H o

33 CPBLIH 3AKOH TEPMOIHAMHIH H €T0 https://m.edsoo.ru/2HO6R3GA8
MIPUMEHEHHE K U30TpoIieccam
HeoOpatumocTs nporieccoB B

34 npupone. Bropoii 3akon https://m.edsoo.ru/S§5LWDETS
TEPMOJUHAMUKHU
ITpunuun gevicteus u KITJI TenmoBoit

35 PUHIEILA a https://m.edsoo.ru/DLCDEAAUC
MaITHHBI

36 ukn Kapuo u ero KITI https://m.edsoo.ru/4XPSAOV7M
DKOJIOTHYeCKHEe MPOOIEeMbI

37 P https://m.edsoo.ru/PO7ZMYMSI
TETIOHEPTETHKH
O6o6maromuii ypok «MomnekynsipHas

38 HHAOIHH YP YIp https://m.edsoo.ru/9EKZODDWP
¢uzuka. OCHOBBI TEPMOAMHAMUKI
KonrponsHas padora o Teme

39 «Monekynsipaas pusuka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOTUHAMUKI
[TapooOpa3zoBanue ¥ KOHIACHCAIHS.

40 POODPA3OBAHE 1 XOHACHCALIA https://m.edsoo.ru/X48Q078EE
Hcnapenue u kunenue
AOCOIOTHAs U OTHOCUTETbHAS

41 BJIAJKHOCTh BO3/1yXxa. HachleHHbIi https://m.edsoo.ru/98HVAEBMM
nap
Tépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Teaa. AHU3OTPOIHUS https://m.edsoo.ru/JIXFWLMZNK

CBOMCTB KpUCTAILIOB. JKuakue



https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

KkpucTajibl. CoBpeMEHHbIE MaTepHaIb

43

[TnaBieHre U KPUCTAIUTH3ALIHSL.
V nenbHas TEII0TA IIaBICHUS.
Cybnumarus

https://m.edsoo.ru/OX117G6MR

44

ypaBHeHI/Ie TEIJI0BOro OajzaHca

https://m.edsoo.ru/0IUXGN211

45

OnexTpuzanus Teil. JNeKTPUIECKUN
3apsan. JlBa BUJa 2JIEKTPUYECKUX
3apsi0B

https://m.edsoo.ru/QJ2S7TWSBM

46

HpOBO,I[HI/IKI/I, JUDBJICKTPUKHU U
MOJIYIIPOBOAHUKH. 3aKoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumogaeiicTBue 3aps10B. 3akoH
Kynona. TodeuHbIi 3JIEKTpHUUECKUIT
3apsn

https://m.edsoo.ru/SU3BUOTHH

48

Hanps:k€HHOCTB 37EKTPUUECKOTO
noss. [IpuHuun cynepno3unuu
3IIEKTpUYECKHUX noseu. JInanum
HANPsKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

PaboTa cuit 371eKTpOoCTaTHUECKOTro
noiia. ITorennman. PasHoctb
MOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I " JUDJICKTPUKU B
QJICKTPOCTATHUYCCKOM II0JIC.
HI/ISHGKTpI/I‘leCKaﬂ IMPOHUIACMOCTDb

https://m.edsoo.ru/12P2S3127

51

OnexrpoémkocTs. Konaencarop

https://m.edsoo.ru/BIUPRD52W

52

DneKTPOEMKOCTH TIJIOCKOTO

https://m.edsoo.ru/XPUKP82VE



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W

KOH/IEHCAaTOpa. DHEPIus 3apsuKEHHOTO
KOHZIeHcaTopa

53

Jlabopartopnas padota "N3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHUMT AECTBHS U TPUMEHEHHE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
amnmnapara, CTpyHHOT0O pUHTEpPA.
DeKTpocTaTHUecKas 3aluTa.
3a3emIieHue AIeKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cyuectBoBanus. [10CTOSAHHBIN TOK.
Cwuina toka. Hanpspkenue.
Conporunenue. 3akon Oma 11
y4acTKa 1ernu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarensHOE, TapaIeIbHOE,
CMEIlIaHHOE COeIMHEHNE
npoBoAHUKOB. JlaboparopHas pabota
«M3ydeHne CMEIaHHOTO COeUHEHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 11 ITOJIHOM (3aMKHYTO )
anekTpudeckoii nenu. Koporkoe
3ambIkaHue. JlaboparopHas paboTa
«M13mepenune D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

https://m.edsoo.ru/YNSBF7PBS



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

59

PezepBubiii ypok. KonTponbHas
pabota mo Teme "DnexTpoauHamMuka' /
Bcepoccuiickas npoBepouHasi pabota

https://m.edsoo.ru/MFM6EIE5SX

60

O06o06marmuii ypok
«dnexTpoanHamukay / Bcepoccuiickas
npoBepouHas padboTa

https://m.edsoo.ru/P86MDYO07H

61

DNEeKTpOHHAs: IPOBOJIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTh
CONPOTUBJIEHUS METAJIOB OT
temrepatypsl. CBEpXITPOBOIMMOCTh

https://m.edsoo.ru/ WMNNBQL9H

62

DNEKTPUUYECKNI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBOIHUKH, UX COOCTBEHHAS U

pUMECHast MPOBOAUMOCTh. CBOMCTBA
p—n-niepexona. [TorynpoBoAHUKOBBIE
MPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUYECKUM TOK B pacTBOpax u
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMSL.
DnekTponus

https://m.edsoo.ru/QUOQUWVI1

65

DNEeKTPUYECKUM TOK B rasax.
CamocTrosTenbHbIN U
HECaMOCTOSITENbHBINA pa3psaa. MoaHusl.
[Tmazma

https://m.edsoo.ru/2V2KLFQA

66

DneKkTpudecKkue mpudopsl U
YCTPOWCTBA U UX MPAKTUIECKOE

https://m.edsoo.ru/KJA02KUP5



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

npuMeHeHue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

KonTponbHas pabota no teme
«Qnekrpocraruka. [locrosHHbII

67 N 1 https://m.edsoo.ru/PASKIGWP4
ANeKTpUIeCcKuii TOK. TOkHM B
Pa3IUYHBIX CPeIax»
P i . 0000 7|

68 C3CPBHbIN YPOK ODIATOTIHH YPOK 1 https://m.edsoo.ru/HLOAT6SNU

oo temaM 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpo
JIbHbIE
padoThI

IIpakTn
YyecKue
padoThbI

Jlara
u3yq
eHusl

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

ITocTostTHHBIE MATHUTHI U UX
B3auMOJIeiCTBUE. MarHuTHOE 1OJIE.
BexTop MarHuTHON MHAYKIMU. JINHUK
MarHuTHOM UHAYKIIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHO€E noJie MPOBOIHHUKA C
ToKOM. OnBIT DpcTena.
B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TIOJISI KATYIITKHA C TOKOM)»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHMTHOTO TMOJIA Ha
MIPOBOJIHUK € TOKOM. Cuiia AMriepa.
Jlaboparopnas padota «lccnenoBanue
JENCTBUS MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM

https://m.edsoo.ru/UVHDISEX4

JleficTBHE MarHUTHOT'O MOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO YACTHILY.
Cuna Jlopenna. Pa6ora cuibl JIopenia

https://m.edsoo.ru/7ABZQGQC9

OnexkTpomarauTHas MHAyKIUs. [loTok
BEKTOpa MarHuTHOM unaykuu. I1C

https://m.edsoo.ru/VA26C9C3]



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

MHAYKIHMH. 3aKOH JIEKTPOMarHuTHOM
nHaykunu Papanest

Jlaboparopnas padota «lccnenoBanue
SIBIIGHUS DJIEKTPOMArHUTHOM
WHAYKIIH»

https://m.edso0.1u/XZS5MQCBU

NunykTuBHOCTS. SIBIICHUE
camonnaykiuu. I1C caMOMHIYyKLIHH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

https:/m.edsoo.ru/EOTONSAEA

TexHuyeckue yCcTpoucTBa U UX
MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTBI, FJIEKTPOIBUTATEb,
YCKOPUTEIIN 31IEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs I€Yb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o6maromuii ypok «MaruutHoe
noJie. DNEeKTPOMArHUTHAS UHAYKLIHASDY

https://m.edsoo.ru/COBO5SBGMC

11

KonTponbHas paboTa no teme
«MarHuTtHOE noJIe.
3HeKTpOMaFHHTHa$[ HUHIAYKOUS»

https://m.edsoo.ru/8X637ELEU

12

CB00OO/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[peBparenue sHepruu

https://m.eds00.ru/9Y6GYWEVP

13

Jlaboparopuas padota «lccienoBanue
3aBHCHMOCTH ITEPHO/Ia MAJIBIX

https://m.edsoo.ru/DPZ8KR61C



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

KoJieOaHu# Tpy3a HA HUTHU OT JIJTUHBI
HHUTHU U MacChl Ipy3a»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUs B
UjeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJOrust MEXIy MEXaHHYECKUMHA U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3akoH
COXPAHEHHUs PHEPTUH B HJI€AIIBHOM
Kosie0aTeabHOM KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBneHue o 3aTyxaroIux
KosieOaHusX. BeIHyXIeHHbIE
MEXaHHYECKHE Konebanus. Pe3onanc.
BI)IHY)KILGHHBIG E)JIGKTpOMaI‘HI/ITHI)IG
KoJebaHus

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsbiit Tok. CHHYCOUAAIBHBIN
MEpPEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JICACTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HANpsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponssoacTso,
nepenavya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

https://m.edsoo.ru/1ZWZULSOQK

19

YCTpORCTBO U MPAKTHUYECKOE
MPUMEHEHHE JIIEKTPUIECKOTO 3BOHKA,

réHeparopa riICpeMCHHOro ToOKa, JIMHUIT

QJICKTponepcaaud

https://m.eds00.ru/93Z12W40Q0Q



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJCTBE MIEKTPOIHEPTUH.
Kynbrypa ncnosb3zoBanus
3JIEKTPOIHEPIUH B IOBCEIHEBHOM
AKUZHU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHn4eCcKre BOJIHBI, YCIOBHUS
pacrpoctpanenus. [lepuoa. Cxopoctsb
pactpoCTpaHEHUS M JTHHA BOJIHEI.
[Tonepevnblie ¥ MPOIOJIBHBIC BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

https://m.eds00.ru/Z827Q6V70

23

DNeKTpOMarHuTHbIE BOJIHBI, UX
cBoKcTBa U cKkopocTk. [lkama
SJICKTPOMArdMuTHBIX BOJIH

https://m.edso0o0.ru/SWB57C06X

24

[TpuHIIUTIBI paTUOCBSA3H U
TeneBuieHus. Pa3Burue cpeacTn
cBs3u. Pagnomnokanus

https://m.edso0o0.ru/2WQTSLGLV

25

KontponbHas padora «Konebanus u
BOJTHBD»

https://m.edsoo.ru/IHURONSOB

26

[IpsamonnHEHOE pacIpOCTpaHEHUE
CBETa B OAHOPOAHOM cpene. TouyeuHbIin
UCTOYHUK cBeTa. JIyu cBeta

https://m.edsoo.ru/HUF74ANDOW

27

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoenne n3o0paxeHnii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenne ceera. [lonHoe

https://m.edsoo0.ru/V49RISTRN



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z

BHYTpEHHEE oTpakeHue. [IpenenbHblii
YT OJI IIOJIHOTO BHYTPEHHETO
OTpaKEHUS

29

JlabopaTtopHnast pabota «3mepenue
MOKa3aTessl MPETIOMIICHHS CTEKIIa

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [TocTpoenne n3o0pakeHuii B
nuH3e. PopMysia TOHKOM JIMH3HI.
YBenu4eHue JTUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

Jlaboparopnas padota «lccienoBanue
CBOMCTB M300paKEHHI B JIMH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucniepcus cBeta. CIIOXKHBIN COCTaB
6enoro ceera. Ler. JlabopaTopHast
pabota «Habmonenne aucnepcun
CBETa»

https://m.edsoo.ru/KOOWVKE]1

33

Wutepdepennms cera. Audpakiums
ceta. [luppakuuonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

HOHepeLIHOCTL CBCTOBBIX BOJIH.
HOHHpI/ISaHI/IH CBCTa

https://m.eds00.ru/Q2118XYOJ

35

OnTuueckue mpruOOPHI U YCTPOICTBA U
yCIOBUS MX O€30MacCHOTr0 MPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

FpaHI/ILIBI MMPUMCHUMOCTU
KJIaccu4ecKor MexaHukH. [locTyarsl
CIeLUaIbHOM TeOpUH
OTHOCUTEIILHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCUTEIIFHOCTh OOTHOBPEMCHHOCTH.
BaMeI[JIeHI/Ie BPEMCHHU U COKpaAIlICHUC

https://m.edsoo.ru/OVLMCN6B2



https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N

JUTAHEBI

38

3Hepr1/1${ " UMITYJIbC peHHTHBHCTCKOﬁ
YaCTHUIIBI. CBs13b Macchl ¢ BHGPFHCﬁ n
HUMITYJIBCOM. 3Hepr1/m IIOKOA

https://m.edsoo0.ru/190Z2Y4BUB

39

KonTponbnas pabota «OnTuka.
OcCHOBBI crielIuaNbHOU TEOPUH
OTHOCHUTEIbHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. ®opmyna [Tnanka. Dueprus
U UMIIYJIbC OTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U UCCIIEI0BAHUE
dororddexra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl poTtordderra. YpaBHEHHE
Ouamreiina g Gotodddekra.
«Kpachnas rpanuna» porosddexra

https://m.edsoo.ru/YLCK770GS8

43

Jasnenue cBera. Onsbitsl [1. H.
JleOeneBa. XuMudeckoe IeiicTBUE
CcBeTa

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuuyeckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
dhoTo3neMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3amau mo teme «OEeMEHTHBI
KBaHTOBOM OIITHUKM

https://m.edsoo.ru/ZE73A67B1

46

Mopens atroma Tomcona. OnbITEI
Pesepdopra mo paccessHUIO 0-9acTHII.

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1

[Inanerapnas moxens aroma

47

[Toctynatel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

W3nyuenue u nornouieHue GoToHOB
IIPU IIEPEX0/I€ aTOMa C OJJTHOIO YPOBHs
SHEPIUH Ha Apyrou. Buasl criekTpos

https://m.edsoo.ru/NNS8BHZYBE

49

BostHOBBIE cBO#ICTBA YacThll. BOaHBI
ne bpoiins. KoprnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYJICHHOE U3Ty4YCHHUE

https://m.edso00.ru/J710TLFCO

50

OTKpbITHE paTUOaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHuo cocraBa
PaINOAKTUBHOTO U3TyYCHUS

https://m.edsoo.ru/TSIFUU3TP

51

CaoiicTBa anbda-, 6era-, raMMa-
n3iydeHus. Bnusnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anba-pacna.
DNEKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usirydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBA3U HYKJIOHOB B sI/Ipe.

S nepHbie peakiuu. SIepHbBIN peakTop.
[TpoGieMsbl, MepCIeKTUBBI,
AKOJIOTMYECKHUE aCIEKTHI SIACPHOMN
SHEPreTUKHU

https://m.edsoo0.ru/CFJYJSSIG

54

DnemeHTapHble YacTUlibl. OTKpBITHE

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

no3utpoHa. Meropl HaOMIOECHUS U
PErucTpanyy dJEMEHTAPHBIX YaCTHULL.
Kpyrubiit cron «PyHaaMeHTaabHbIe
B3aUMOJICUCTBUS. ENMHCTBO
(bu3MYECKON KapTUHBI MUPa»

55

OTamnsl PasBUTUA aCTPOHOMUH.
[IpuknagHOE€ 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buj 3BE31HOTO
Heba. Co3Be3aus, IpKUe 3BE3/IBI,
IIJTAHETHI, UX BUANMOC IBUXKCHUC.
Conneynas cucrema

https://m.edsoo.ru/5PXS219VY

56

Connne. ConHeuHast aKTHBHOCTb.
NcTtounuk sneprun CosHua U 3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

57

3BE3bI, UX OCHOBHEBIE
XapaKTePUCTHKU. 3BE3]IBI TITABHON
MOCJIeI0BaTeIbHOCTH. BHYTpeHHEE
cTpoeHue 3B€31. CoOBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposmonuu CoHIIa U 3BE3

https://m.eds00.ru/GGD3W7470

58

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenue u neuxxenue CosHua B
lNamaktuke. 'anaktukn. YEpHbIE NBIPBI
B pax rajJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3z0oeranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npobieMbl acCTpOHOMUHT

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbHas pabota «9neMeHTHI
aCTPOHOMUU U acTPOPHUIUKI»

https://m.edsoo.ru/TXTTCT488

62

Ob6o6matomuii ypok. Poib ¢pusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJOIMYECKOM, COIIMAIBHON 1
3TUYECKOM cepax IesTeIbHOCTH
yeaoBeKa

https://m.edsoo.ru/WNJ5SCRXYD

63

O6o06maromuii ypok. Pois u Mecto
(U3UKK ¥ aCTPOHOMHH B COBPEMEHHOM
HAYYHOU KapTHHE MUpPa

https://m.edsoo.ru/2PFPB28UF

64

Oo6o06maromuii ypox. Poib
(bu3nveckoit Teopur B pOpMHPOBAHUH
HpeICTaBICHUH 0 HU3HYECKON
KapTHHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

Oo6o06mraromuii ypox. Mecto
(bu3nvecKoil KapTHHBI MUpa B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEACTABICHUI O TIPHPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIeLMaJIbHON TEOPUU
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnbiii ypok. KBantoBas ¢usuka.
DneMEeHThI aCTPOHOMHUH U

https://m.edsoo.ru/RARQLVO2J
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposepsie
MO0
pe3yJjibTa
Ta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMBbI CpeIHEero o0mero
o0pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax pojidb U MECTO (U3UKHA B
dbopMUPOBaHUM COBPEMEHHOH Hay4yHON KapTHHBI MHpa, B
pa3BUTUM  COBPEMEHHOM  TEXHUKHM M  TEXHOJOTHH, B

IPAKTUYECKOH AESATEIbHOCTH JII0AEH

10.2

YuuThIBaTh TPAaHUIBl TMPUMEHEHUS H3YUYCHHBIX (UIHUECKUX
MOJIEJIel: MarepuajibHasi TO4YKa, MHEpIUaIbHAs CHUCTEMa
oTcuéra, abCOIOTHO TBEPAOE TEJIO, HMICATBHBIN ra3; MOJCITH
CTPOCHHUS Ta30B, JKUAKOCTEH W TBEPABIX TeEJ, TOUYCUHbIN

AIIEKTPUUYECKHI 3apsi1 — MPH PelIeHHH (QU3NIECKHUX 3a/1a4

10.3

Pacno3naBaTh ¢usnueckue sBICHHS (IIPOIECCHI) U OOBICHATH
UX Ha OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KHHETHYECKOM
TEOPUU CTPOCHHUS BEIIECTBA U SJEKTPOJUHAMHUKHI: PABHOMEPHOE
U PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE IBUXKEHHUE, CBOOOIHOE
najeHue Ten, JBIKEHHE TI0 OKPYXKHOCTH, HWHEpIus,
B3auMojeiicTBue Tex; uddys3us, OpOyHOBCKOE JBIKEHHE,
CTpPOEHHE XHUJAKOCTEeH W TBEPHABIX TeJl, U3MEHEHHE 00bEMa Ten
Opy HarpeBaHuu (OXJIAXKIEHUU), TEIJIOBOE paBHOBECHUE,
UCIapeHue, KOHJEHCAllUs, IUIABJICHHE, KpUCTAJIM3AIus,
KUTIEHUE, BIAYKHOCTh BO3/yXa, MOBBIIICHNUE JAABIICHUS Ta3a MpH
€ro HarpeBaHWHW B 3aKPBITOM COCYJE, CBSI3b MEXIYy
napamMeTpaMH COCTOSIHHS ra3a B M30MpOIeccax; JIEKTPU3ALIHS

TCI, B3aMMOJICHCTBHE 3apAa0B

10.4

OnuceiBaTh MEXaHMUYECKOE JIBUKEHUE, UCHOJIb3Yys (PU3HMUECKue
BEJIMYUHBL: KOOpAMHATAa, IIyTh, IIEPEMEIIEHHUE, CKOPOCTbH,
YCKOpEHHE, Macca Tella, CHjla, UMITYJIbC Telld, KUHETHYECKas

OHCPrusA, HNOTCHOUAJIbHAA OHCPIrusd, MCXAaHHUUYCCKaA pa60Ta,




MEXaHHU4YCCKas MOIIHOCTD, npu OIIMCaHHNH IMpaBUJILHO
TPaKTOBATb (bHBI/I‘{GCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, HX
0003HaUYeHHUS U CAMHUIIBbI, HAXOOUTH (bOpMyJ'IBI, CBA3BIBAIOIIHNEC

JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMU

10.5

OnuceiBaTh M3YUYEHHbIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE
SIBIICHHSI, HMCIIONB3Ysl (DM3UYECKUE BEIUYMHBI: JIaBIICHUE Tasa,
TeMIIeparypa, CpeldHssi KUHETUYECKas SHEPIUS XAaO0THYECKOIO
JBUKEHHUS MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsA OHeprusi, paborta rasa,
KOA((DHUIMECHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENIS; IPU
ONMHMCAaHUM TPABWIBHO TPAKTOBAaThb  (PU3UYECKUH  CMBICTT
UCIIOJIb3YeMbIX ~BEJIMYMH, WX OO0O3HAYEHUS U CJAUHHIIBL,
HAaXOIUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO

BCJIMYMUHY C APYTHMMH BCIIMYHMHAM

10.6

OnucelBaTh H3Y4YEHHbIE 3JIEKTPUYECKHE CBOICTBA BEIECTBA U
JJIEKTPUUECKUE SBJICHMS (IPOLECCHI), UCHONb3Yys (U3NYECKUE
BEJIMYMHBL: JJEKTPUYECKUH 3apsf, JJIEKTPUUYECKOE IIOJIE,
HANPsDKEHHOCTD I0JIs, MIOTEHIMAJ, Pa3HOCTh MOTEHLIMAJIOB; MIpU
ONMCAaHUHM  TPABUIBHO  TPAKTOBAaTh  (PU3MUECKUH  CMBICTT
UCNOJNb3YEMbIX BEJIUYMH, MX OOO3HAYEHHUS U  EIUHUIIbI;
yKa3bplBaTh (OPMyJIbl, CBS3BIBAIOLIME JIAHHYIO (U3UYECKYIO

BCJIIMYUHY C APYTHUMHU BCINYUHAMU

10.7

AHAIU3UPOBATh (PU3UYECKHE IMPOLECChl W SIBICHUS, UCIOIB3Ys
dbu3nvecKkue 3aKOHbl U TMPUHIMIBL 3aKOH BCEMHPHOTO
tsarotenusi, I, II u III 3akonsl HbroTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIIUI
CyNeprno3UlLMU CUJI, NPUHUUII PABHONpPAaBUS HWHEPLHAIBHBIX
CHCTEM  OTCYETA;  MOJICKYJSIPHO-KMHETHYECKYI0  TEOPHIO
CTPOEHUS  BEUIECTBA, Ta30BbIE 3aKOHbI, CBSA3b CpEOHEH
KMHETUYECKOM HHEPruu TEIUIOBOIO JIBHXKEHHMS MOJIEKYN C
a0COIOTHON TEeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKU;
3aKOH COXPAHEHMS AJIEKTPUYECKOTO 3apsaa, 3akoH Kymona; npu
9TOM pa3jinyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBUS (TpaHULBI, 00JacTH)

IMPUMCHUMOCTHU

10.8

OOBSICHATE OCHOBHBIE IMPHUHIMUIIBI JIEHUCTBUS MallvH, HpI/I60pOB n




TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBUS UX OE3011aCHOTO

HCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BBITIONHATE  AKCIIEPUMEHTBI 110 WCCIEAOBAHUI0 (PUINICCKUX
SIBJICHUI U TPOIIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX
U3MEPEHH; Tpu 3ToM (opMyaupoBaTh Ipodiemy (3amady) U
TUIIOTE3y Y4YeOHOTO O3KCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
NPEUIOKEHHOTO  00OpYyIOBaHMS,  MPOBOJUTH  OMBIT U

(dbopMyITUpPOBaTH BBIBOIBI

10.10

OCYIIIGCTBJIFITI) MMpAMBbIC WU KOCBCHHBIC HW3MCPCHHA (1)I/I3I/I‘~I€CKI/IX
BCJIIMYHMH; IIPH 3TOM BLI6I/IpaTI> OIITUMAJIBHBIH CI10CO0 HU3MCPCHUA
N HUCIOJIB30BaTh HM3BCCTHBIC MCTOAbI OICHKHU HOI‘pGIHHOCTGfI

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMH BETUYUHAMMU C
HCIIOJIb30BAaHUEM IIPSIMBIX WU3MEpPEHU; pu 9TOM
KOHCTPYUpPOBaTb  YCTaHOBKY,  (UKCHUPOBAaTb  pe3yJbTaThbl
HOJY4YEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHJIE TAOJIUI]

U TpauKOB, JIeJaTh BHIBO/BI 10 Pe3yJIbTaTaM UCCIIEI0BaHUS

10.12

CoOmtonare mnpaBmiia 0€30MacHOro TpyJda IpH MPOBEAECHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOro HKCIEPUMEHTa, y4eOHO-
UCCIEOBAaTENbCKON M MHPOEKTHOW  JAEATENIBHOCTH  C
UCIIOJIb30BAHUEM HM3MEPHTEIILHBIX YCTPOUCTB M J1a00OpPaTOpHOTO

o0opynoBaHus

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJIaHHOW (DU3HUYECKOMN
MOJICTbIO, HMCTONB3Ysl (U3MUYECKHUE 3aKOHBI W IPUHIUILL, Ha
OCHOBE aHajM3a YCIOBUS 3aJa4ydl BEIOMpaTh (HU3HUECKYIO
MOJielb, BBIACTATh (HU3UUYECKHEe BEIMYMHBI U (QOPMYJIBL,
HEeoOXoAuMBbIe 11 €€ pCeIICHHs, TPOBOAUTH PAaCUEThl |
OIICHUBATh PEATHHOCTh IMOJYYECHHOTO 3HAYCHUsS (U3UIECKOMN

BCJIMYHNHBI

10.14

Pemate  kauecTBeHHblE 3aJayd: BbICTPaMBATh  JIOTUYECKU
HEIIPOTHBOPEUYUBYIO IIENIOYKY paCCyKJACHUM C OIOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)H31/I‘-I€CKI/I€ SIBJICHUA

10.15

Hcnonn3oBaTh npu pelIcHUU y‘IG6HI)IX 3a1a4 COBPCMCHHBIC
I/IH(1)OpMaI_[I/IOHHBIe TEXHOJIOTHUU IAJId TOHUCKA, CTPYKTYPUPOBAHU,
HHTCPIIpCTAINK KW IIPCACTABICHUA yqe6H0171 U  HAY4YHO-

NOMyJISIpHOW ~ WH(pOpMauMK, TONYyYEHHOW W3  Pa3IMYHBIX




HCTOYHHUKOB, KPHUTHYCCKU AHAJIN3UPOBATDH ImoJry4acMyro

nHpopmaIuio

[IpuBonuTh mnpuMepbl BKJIAAAa POCCUICKUX U 3apyOEKHBIX

10.16 yu€HBIX-(DM3UKOB B PAa3BUTUE HAyKH, OOBSICHEHHUE IMPOIIECCOB
OKpY’KaloIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH
Hcnonp3oBaTh  TeOpeTHYECKHe 3HaHUS 1O  (GuU3MKE B
MOBCEHEBHOM JKU3HU Uil obOecrieueHUs: O€30MacHOCTH TIpU
10.17 oOpamnieHny ¢ mpudOpaMy U TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHUS 3/I0pPOBbS U COONIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKpYXaIOIIeH cpene
PabGoTaTh B rpymnme c BBIIOJHEHHEM Pa3JIMYHBIX COLUAIBHBIX
ponei, IUTaHMpPOBaTH  paboOTy  TPYyHIbl,  PAIMOHAIBHO
10.18 pacnpenenartb O0s3aHHOCTU M IUIAaHUPOBATH JESATEIbHOCTb B
HECTAaHJAPTHBIX CUTyallUsiX, aJEKBaTHO OLICHUBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHHKOB TPYIIBI B PEIICHHE paccMaTpUBaeMOit
npoOJIeMbl
11 KJIACC
Kon
nposepsie IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
MOT0 o0pa3oBaTeJIbHOM MPOrPpaMMBbI CPeHEro 001Iero
pe3yJibTa o0pa3oBaHus

Ta

JleMOHCTpUpOBaTh Ha TPUMEpPAX pOJIb W MeCTO (HU3MKH B
(GbopMUPOBaHUM COBPEMEHHOM Hay4yHOHl KapTUHBI MHpA, B
pa3BUTHUM  COBPEMEHHOW  TEXHUKM W  TEXHOJIOTMH, B
MPAKTUYECKOU NIEATEIbHOCTH JIKOJIEH, LEIOCTHOCTh U €IUHCTBO

(bu3nuecKoil KapTUHBI MUpa

11.2

Y4uuThIBaThH rpaHvllibl TPHUMCHCHUSA HN3YUCHHBIX (1)I/ISI/I‘IGCKI/IX
MOJIeCH: TOYECUYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apiaa, AACpHas MOACIIb
aToMa, HYKJIIOHHad MOACJIb aTOMHOIo dapa Ipu pClICHUU

bu3nvecKkux 3amaq

11.3

PacnioznaBath pusnyeckue siBjeHUs (IIPOLECChl) U OOBACHITH X

Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHM U KBAaHTOBOM (DU3HKHU:




AJIEKTPHYUECKAs POBOJUMOCTb, TEILJIOBOE, CBETOBOE,
XMUMHYECKOE, MAarHUTHOC JEHCTBUS TOKA, B3aMMOJICHCTBHUEC
MarHuTOB, 3JIEKTPOMArHUTHAS UHAYKIIHS, JCHCTBHE MArHUTHOTO
moji1 Ha IMIPOBOJHUK C TOKOM H I[BI/I)KYH_II/II\/JICFI 3apsanm,
OJICKTPOMArHMTHBIC KOJIeOaHus U BOJIHBI, HpﬂMOHHHeﬁHOG
pacnpocTpaHeHue cBeTa, OTpa)keHue, peioMJICHHE,
uHTepdepeH s, TUPPaKIUs U MOJSIpU3alns CBeTa, AUCIEPCHUS
cBeta, Qoroanekrpudeckuii dpdext (poroaddekt), cBeroBOE
JaBJICHHUC, BO3HUKHOBCHHUC JIMHENYaTOro CIICKTpa arToMa

BOAOpPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAJUOAKTUBHOCTD

11.4

OnuceiBaTh H3y4YCHHBIC CBOICTBa BEIIECTBA (DIEKTPUYECKUE,
MarHuTHbIE, ONTUYECKHE, JJICKTPUUYECKYI0 MPOBOAUMOCTH
pPa3IMYHBIX CPEl) U AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCHOJIb3Ys (PU3MUECKHUE BETMUMHBL: 3JIEKTPUUECKUM 3apsf, cuia
TOKa, INEKTPUUYECKOE HanpsKeHue, IIEKTPUUYECKOE
COINPOTHBIICHUE, pa3HOCTh mNoTeHmuaioB, JJIC, pabora TOKa,
WHAYKIMA MarHuTHOrO NoJisl, cuia Ammnepa, cuia JlopeHnua,
WHAYKTUBHOCTh  KATYIIKH, OSHEPrHs  OJEKTPUYECKOTO H
MarHMUTHOTO TOJEH, mepuoj U YacToTa KojeOaHuUUd B
Koje0aTelnbHOM KOHType, 3aps]l M Ccuja TOKa B Ipolecce
rapMOHUYECKHUX O3JEKTPOMArHUTHBIX KoJiebaHui, (QokycHoe
paccTosHHE M ONTHYEeCKas CWiIa JIMH3bL, IpU ONMCAHUU
MPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUI CMBICT HCIOIb3YEMbBIX
BEJIMYMH, UX O0O3HAUeHUs M EIUHUIIBI; YKa3bIBaTh (HOPMYIHI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHMHU

BCIN4YMNHaMn

11.5

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBLIC SABJICHHUA W IIPOLCCCHI,
HCII0JIB3YyA (1)I/I3I/I‘~IGCKI/IG BCJIIMYUHBI: CKOPOCTH
QJICKTPOMAruMTHBIX BOJIH, IJIMHA BOJIHBI H YaCTOTa CBCTa,
OHCPrud U HMIIYJIbC (bOTOHa, nepuoJ mnojaypaciiaza, SHEPrusa
CBA3M ATOMHBIX AACP, IMPHU OINHMCAHWHW IIPABHUJIBHO TPAKTOBATH
(1)I/ISI/IT-I€CKI/II71 CMBICJI UCITIOJIB3YCMbBIX BCJIMYMUH, UX 0003HaYCHHS
U CIUHUIBI; YKAa3bIBATb (1)OpMyJ'II>I, CBA3BIBAOIIUEC JAHHYIO
(bHBI/IquKy'I-O BCIIMUUHY C APYrMMH BCIIMYUHAMHU, BBIYUCIIATH

3HauYeHHE (PU3NIECKON BETUIMHBI

11.6

AHanu3upoBaTh (U3NYECKUE TPOLECCHl U SBICHUS, HCIOIB3YS




¢usnveckne 3aKOHBI W TPUHIMIBL: 3ak0oH Owma, 3aKOHBI
MIOCJIEI0BATEIBLHOTO u rapajuieJIbHOT O COEIMHEHUS
MIPOBO/IHUKOB, 3aKOH Jlxoyns —  JleHua, 3aKOH
ANIEKTPOMAarHUTHOM  MHAYKLIMHM, 33aKOH  HPSIMOJMHEHHOIO
pacnpoCcTpaHEHUs! CBETA, 3aKOHbl OTPAKEHMsI CBETA, 3aKOHbI
MpeIOMIICHUs CBETa, YpaBHEHHE DiHINTeHa A1 GpoTodddexTa,
3aKOH COXpaHEHMsI SHEPruM, 3aKOH COXpPAaHEHHUs HMIIyJbCa,
3aKOH COXPAHEHMS JIEKTPUUYECKOIO 3apsi/ia, 3aKOH COXPAHEHUS
MaccoBOI'O 4MCIIa, MOCTyJaThl bopa, 3aKOH paJnOaKTUBHOTO
pacnaza; TpU AITOM pas3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHHULIbI,

00J1aCTH) MPUMEHUMOCTH

OHpeHeHHTB HaITpaBJICHHUEC BCKTOPA MHAYKIIUA MAaroHuTHOI'O ITOJISL

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopenia

11.8

CtpouTh M ONKCHIBATH HM300paKEHUE, CO3aBAEMOE IIJIOCKUM

3epKaJioM, TOHKOW JTHH30M

11.9

BEBIIONTHATE  AKCMEPUMEHTHI 10 HWCCIICIOBAHUIO (U3HUECKUX
SIBIICHUU W TPOIIECCOB C MCIOIH30BAHUEM IPSIMBIX M KOCBEHHBIX
u3MepeHuil; npu 3ToM GopMyIUpOBaTh MpodieMy (3amady) U
THIIOTE3Y Y4eOHOTrO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOr0  000Opy/NOBaHUs,  MPOBOJUTH  ONBIT U

(hOopMyIIMPOBATH BEIBOJIBI

11.10

OCYHIGCTB.HHTI) MMpsAMBIC U KOCBCHHBLIC H3MCPCHUA (1)I/I3I/III€CKI/IX
BCJIMYHH; IIPH 3TOM BLI6I/IpaTI> ONTUMAJIBHEIN CI0CO0 HU3MCPCHUA
K HCIIOJIB30BaTb HM3BCCTHBIC MCTOJAbI OIICHKHU HOFpGI.HHOCTCfI

U3MEPEHUIN

11.11

HccnenoBaTh  3aBUCMMOCTH  (U3WYECKUX  BEJIUYHMH  C
HCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUI; pu 3TOM
KOHCTPYMpPOBaTb  YCTaHOBKY,  (UKCHUPOBAaTh  pPE3yJIbTAThl
MOJTYYCHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TAOIHII

n Fpa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHN A

11.12

CobmogaTe mpaBmiia O€30MACHOTO TpyJa MPH IPOBEICHUU
UCCIICOBaHUII B paMKax Yy4eOHOro HSKCIEepHUMEHTa, y4eOHO-
UCCIICIOBATEIIbCKOW M TNPOSKTHOM  JEATENBbHOCTH  C
HCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB 51

1abopaTopHOro 000PYIOBAHUS




11.13

Pemarp pacu€THbple 3aauud C SBHO 3a/JaHHOM (u3HUYECcKOi
MOJIEJIbIO, HUCMOJIBb3Ysl (U3MYECKHE 3aKOHbl M IMPUHLUIBL, Ha
OCHOBE aHalM3a YCIOBMs 3aJaud BbIOUPATh (PUBHYECKYIO
MOJIENIb, BBINENATH (PU3MUYECKHE BEIWYMHBI U (OPMYIIHI,
HEOOXOAUMBIE JUIsI €€ pemeHHs, TNPOBOAUTH pACU€Thl H
OLIEHUBATh PEAJbHOCTh IIOJIyYEHHOTO 3HAUYEHUs (PU3NUECKOH

BCIINYHHBI

11.14

Pemate kauecTBEHHBIE 3a/aud: BBICTPAUBATh JIOTHUYECKU
HENIPOTUBOPEUYUBYIO IIENOYKY PpACCYXKACHUM C OIOpPOM Ha

HN3YUYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA

11.15

Hcnonp30BaTh TpU pemieHHH Y4YeOHBIX 3a/1ad COBPEMEHHBIC
MH(POPMALMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPHUPOBAHUS,
UHTEpOpeTallud U  MpEACTaBIE€HUS y4yeOHOMl M HaydHO-
HOMyJsApHON  MHpOpMalMK, MOJYYEHHOM U3  pa3IMyHbIX
MCTOYHMKOB;  KPUTUYECKH  AHAJIM3UPOBATH  I1OJIYYAEMYIO

nHpOPMALINIO

11.16

OOBSCHATh MPHUHIMIBI  JCHCTBHS  MAalIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHS MX 0€30IacHOTO

HCIIOJIBb30BaHUsA B HOBCGI[HCBHOﬁ KHN3HHU

11.17

[IpuBouTE mNpuUMEpPHl BKJIAJa POCCUUCKUX M 3apyOexHBIX
y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB

OKpYKaroumero M1upa, B pa3BUTUC TCXHUKH U TEXHOJOT Ui

11.18

Hcnonp30BaTh  TEOpPETHYECKHE 3HAHUSA 1O  (U3UKE B
MOBCEHEBHON JKU3HU Uit oOecrieueHust Oe30MacHOCTH IPH
oOpareHuu ¢ mpudopaMu U TEXHHYSCKUMHU YCTPONCTBAMH, IS
COXpaHEHHs 37I0POBbsI M COOJIIOJICHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKpYXKAIOIIel cpene

11.19

PaGorars B rpynme C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX
porneil,  maHUpoOBaTb  PabOTy  TPYNIbl,  PalUOHAIBHO
pacnpenensaTh 00S3aHHOCTH M IUIAHUPOBATh JESTEIBHOCTh B
HECTaHJAPTHBIX CHUTyalUsIX, aJeKBaTHO OLIEHMBATh BKJIAJ
KaXK0r0 M3 YYaCTHUKOB T'PYIIbl B PEUICHUE paccMaTpUBAEMOM

poOIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

pasnie
Ja

Koa nposepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COMePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl TO3HAHUSA OKPYKAKOIIET0 MHpA.
Ponp skcniepumenTa u TeopuM B Ipouecce
MO3HAHUS MPUPOABL. IKCHEPUMEHT B

¢duznke

1.2

MonenupoBanue (QpHU3HMUECKUX SBICHUNA U
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyecKkue 3aKOHbl U Teopuu. I'paHuLbI
OPUMEHUMOCTH  (DU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBus. Poib m mecto
¢u3uku B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTHHBI MUpPa, B IPAKTUYECKON

IEATENBLHOCTH TIOAEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JABUIKCHUC.
OTHOCHUTEIBLHOCTh MEXaHHYCCKOI'O

neuxkeHus. Cucrema otcuéra. TpaekTopust

[lepemenienue, CKOPOCTH (cpenusist
CKOpOCTb, ~MTHOBEHHasi CKOpPOCTb) H
YCKOPEHUE MaTepHAIbHOW TOYKH, HX
IPOEKIMH Ha OCH CHCTEMbl KOOpPJIUHAT.
CrnoxeHue nepeMenieHuid U CII0KEHUE

CKOpOCTEN

PaBHomepHOe U PaBHOYCKOPEHHOE




npsiMOJIMHEeHoe  JBWkeHue. ['paduku
3aBUCUMOCTM  KOOpDAMHAT,  CKOPOCTH,
YCKOpEHHUs, INyTH U  IEpEeMEUICHUs

MaTepHaHLHOﬁ TOYKH OT BPpCMCHH

CBoOoaHOE MmajicHue. Y CKOpeHue

2.14
CBOOOJIHOTO Ia/IEHUS
Kpusosnueiinoe nBuxenne. PaBHomepHoe
JBUKEHUE MaTepUalbHOW TOYKH 11O
2.1.5 OKPY>KHOCTH. Yrnosas CKOpOCTb,
nuHeWHas ckopocts. [lepuon u wacrora.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE
TexHudeckue yCTpPOWCTBA: CHUIAOMETP,
2.1.6 JIBUKEHHE CHAPSI0B, IEIIHbIE U PEMEHHBIE
nepesadu
[Ipaktnueckne  pabotel.  M3mepenue
MIHOBEHHO ckopocTtH. MccnenoBanue
COOTHOILIEHUS MEXIY Iy TSAMH,
IIPOWIEHHBIMU TEJIOM 3a
IIOCJICZIOBATENIbHBIE PABHBIE IIPOMEXKYTKH
2.1.7 BPEMEHHU pu PaBHOYCKOPEHHOM
JBUKCHUM C HAYaJbHOM CKOPOCTHIO,
paBHOM Hymr0. H3ydeHwe JBHKEHUSA
LIapUKa B BA3KOM Xuakoctu. M3ydeHue
JIBAYKEHUS Telna, OpOIIIEHHOTO
TOPU30HTAIIBHO
JUHAMUKA
[Tpunuun  otHocuTenbHOCTH  ["anmumies.
2.2.1 IIepseoiit 3axkoH HbroroHa. MHepruanbHble
CUCTEMBI OTCUETA
2.2
Macca Tena. Cuna. [TpuHOMn
222
CYINEPHO3ULINH CUTT
953 Bropoii 3aKOH Hrerorona s

MaTepHaHLHOﬁ TOYKH B HHCpHHaHBHOﬁ




cucreme orcuéra (MCO). Tperuii 3akoH

Herotona nns MAaTCPHAJIbHBIX TOYCK

224

3akoH BceMupHoro TtaroreHus. Cuna
TsokecT. [lepBast kocMuueckass CKOpOCTb.

Bec Tema

225

Cwuita ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia
TPEHHs] CKOJBXKEHHSI M Cujla TPEHUS
nokosi. Kosddumument Tpenus. Cuia
CONpPOTUBIICHUSI TNpPU JIBUKEHUU Tela B

KHUAKOCTHU WUJIM I'a3€

2.2.7

HOCTynaTeHBHOG n BpalqaTCJIbHOC

JABUXXCHUC a0COJIFOTHO TBépI[Ol"O TCJ1a

2.2.8

MoMeHT  cuiibl  OTHOCHUTEIBHO  OCH
BpameHus. Ilnewo  cuibl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

229

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABVIKCHUC NCKYCCTBCHHLBIX CIIYTHHKOB

2.2.10

[IpakTuueckue paboTHI. Nzyuenue
IBIKEHHUsT ~ Opycka 10  HAaKJIOHHOH
IUIOCKOCTH TIOJ] JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue 3aBHCUMOCTH  CHIT
yIIPYT'OCTH, BO3HHUKAIOIINX B
neopmMupyeMoil MpyKUHE U PE3HHOBOM
o0pasie, OT BEJIWYMHBI UX JAe(HOpMaIlHH.

Hccnenosanue YCHOBI/Iﬁ PaBHOBCCHA

TBEP/OrO TeJla, UMEIOIIETO OCh BPALCHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynec matepuanbHON TOYKH, CHCTEMBI

2.3.1 MaTepualbHbIX TOueK. MMmynbc cuibl U
U3MEHEHHE UMITYJIbCa Tela
35 3akoH coxpaHeHuss ummyinbca B HCO.

PeakTuBHOE NBM)KEHUE




233

Pabora crnbl

234

MorHocTh cribl

235

Kunernueckass »sHeprus MaTepUaJIbHOU

TOYKHU. Teopema 0 KNHETUYECKON YHEPTUH

2.3.6

[ToTrenumansHas sueprus. [loTeHnumanbHas
SHepruss  ympyro  1aehOopMHUPOBAHHOMN
npyxussl. [loreHuunanbHast sHeprus Tena

BOJIM3M MTOBEPXHOCTH 3eMIIN

2.3.7

[ToTeHNMadbHBIE ¥  HEMOTEHIMAIbHBIC
cwibl. CBs3b pa0OThl HEMOTEHIIUATBHBIX
CHJI C HW3MCHEHHEM  MEXaHWYECKOM
SHEPTUH CUCTEMBI TEJl. 3aKOH COXPAHCHHUS

MEXaHUYEeCKOU OHCPIUH

2.3.8

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHUS

239

TexHudeckue  yCTpOMCTBA:  JABUKEHUE
paker, BOJIOMET, KOIep, MpPYKUHHBIA

IIHUCTOJICT

2.3.10

[Ipaktuueckue pabotrel. M3yueHue cBs3u
CKOPOCTEH Te€ln IpU HEYNPYroM yJape.
HccnenoBanue cBA3M paOOThI CHJIBI C

W3MEHCHHEM MEXaHHYICCKOM SHEPIruu TCjia

3 MOJIEKYJISAPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KMHETUYeCKoi  Teopuu. bpoyHOBckoe
3.1.1 JIBUKECHHUE. Huddysus. Xapakrep
OBUKCHUS W B3aUMOJICHCTBUS YACTHIL
31 BEILECTBA
Mogenu cTpoeHusl ra3oB, XKUIKOCTEH U
3.1.2 TBEPIABIX TEN W OOBSICHCHHUE CBOHCTB
BElIECTBA HA OCHOBE ATUX MoJiejel
3.1.3 Macca monekyn. KomnuecTtBo BemecTsa.




ITocrosannas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

314 n3mepenue. [llkana remneparyp Llenscus
Mopens wupneanbHoro raza. (OCHOBHOE
3.1.5 YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUU HJI€aIbHOTO ra3a
AOcomioTHass TemmepaTypa Kak —Mepa
316 CpelHen KUHETUYECKOU SHEPTUU
o TEIUIOBOTO JIBM)KEHU yacTull rasza. [llkana
teMriepatyp KenbBuHa
317 Vpasuenue Kianeiipona — Menjeneena.
o 3akoH /lampToHa
l'azoBele  3akonbl.  M3ompoumeccel B
318 uJealbHOM  rase c MOCTOSIHHBIM
o KOJIMYECTBOM  BEIECTBA: n30TepMa,
n30X0pa, n3odapa
319 TexHuueckue yCTpPOWCTBA: TEPMOMETP,
o OGapometp
[Ipaktnueckne  pabotel.  M3mepenue
Macchbl BO3JlyXa B KIACCHOM KOMHATe.
3.1.10 HccnenoBanue  3aBUCUMOCTH — MEXIY
napamMeTpamMu COCTOSIHUSL Pa3peKEHHOTO
rasa
OCHOBbI TEPMOJJMHAMUKN
TepmonnHamuueckas cucrema.
301 Bnytpennsis SHEprus
o TEPMOJIMHAMHYECKONU CUCTEMBI M CTIOCOOBI
€€ N3MEHEHUS
3.2
KonmnuectBo  Temotel u  paboTa.
322 BHyTpeHHsAsT  SHeprus  OJHOATOMHOIO
UJ€aNbHOTO raza
323 Buast TeIJIonepe1ayu:

TCILJIOIIPOBOJHOCTD, KOHBCKIIUA,




U3JIy4CHHE. TennoéMKocTb Tena.
VnenpHast TEIIOEMKOCThD BEIIECTBA.
Pacuér KOJIMYECTBA  TEIUIOTHI npu

TCILIOoIEpEeaaveC

324

[TepBbiid 3aKOH TEPMOJUHAMUKH.
[Ipumenenue MEPBOTO 3aKOHa
TEPMOJUHAMUKHI K M30IIpoIeCcCaM.
['padmyeckass wuHTEeprperanus padbOTHI

rasa

3.2.5

Tennopsie MamuHbL. [IpuHIUIIBI TEHCTBUS
TEIJIOBBIX ~ MamuH. [IpeoOpa3oBaHus
SHEPTUU B TEIUIOBBIX MallliHaX.
Koaddumuent  mosesHoro  melcTBuUs
(manee — KIIJI) TermoBoit Mamuubl. Lukm
Kapno u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJUHAMUKHU.
HeoOpaTtumMocTh MpoOIEccoB B TPUPOZE.
TemoBele ABUTaTeNd. OKOJIOTHYECKHE

po0JIEMBI TEIJIOIHEPTETUKN

3.2.7

TexHudeckue  yCTpPOWCTBA:  JIBUraTesb
BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOAWJIbHUK, KOHAUITUOHED

3.2.8

[Ipaktnueckne  pabotel.  M3mepenue

YAEIBHON TEILIOEMKOCTH

33

AT'PET'ATHBIE COCTOSAHNMA BEILECBA. ®A30BbIE

I[NEPEXO/IbI

[TapooGpazoBanue " KOH/ICHCAITHSI.

HCHapeHHeIIKHHeHHC.yﬂeHBHaHTeHHOTa

331 napooOpa3zoBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIEHUsI OT 1aBIECHUS
130 AbcontoTHas U OTHOCHUTEJIbHAs
o BJIQXKHOCTh BO31yxa. HaceleHHbIl ap
3.33 TBépnoe Teno. Kpucramimyeckue u




amop(HbIe Terna. AHU30TPONHUS CBOWCTB
KPHUCTAILJIOB. Kunkue KPHUCTAILIIBL.

COBpeMeHHHe MaTCpHUaJIbl

334

[InaBnenue n kpuctamnuzauus. Y neiabHas

TCIIJI0TA I1JIaBJICHMUA. CY6HI/IMaHI/IH

335

YpaBHeHUE TEIIOBOTO OaaHca

3.3.6

TexHuyeckue YCTpPOWCTBA: THUTPOMETP H
MICUXPOMETP, KaJOpPUMETP, TEXHOJOTHH
MOJIyYCHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM qHUCIIe HaHOMAaTEPHAJIOB, u

HaHOTCXHOJIOTHH

3.3.7

[IpakTnueckue  pabOTHI. N3zmepenune

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DneKTpu3anus Tell. DIEKTPUYECKUN 3apsil.

JIBa BH1a 3NIEKTPUUECKUX 3apsI0B

[IpoBoaHMKH, JIADIIEKTPUKH u

MOJIYIIPOBOAHUKHA

3aKoH COXpaHCHUA QJICKTPHUICCKOI'O

3apsiaa

B3aumoneiictue 3apsiioB. 3akon Kymnona

Onektpuueckoe mnozie. Hanpspk€HHOCTD
IIEKTPUIECKOTO OJISL. [MTpuHIMD
cynepno3uuuu. JIMHUM HanpsyKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabota cui QJICKTPOCTATUYCCKOI'O I10JIA.

Ilorennuain. Pa3HoCTh ITOTEHIINAIOB

HpOBO[[HI/IKI/I )51 AUDJICKTPUKU B
IIOCTOAHHOM QJICKTPHUUICCKOM I10JIC.

I[HE)JIGKTPH‘-IGCK&H IMPOHUIIACMOCTDb

DIEeKTPOEMKOCTb. Konnencarop.




DNEeKTPOEMKOCTh TIJIOCKOTO
KOHJZEHCAaTopa. OHEpPrus 3apsKEHHOIrO

KOHJACHCATOpa

TexHuueckue ycTpOWCTBA: 3JIEKTPOCKOII,

3JIEKTPOMETP, 3JIEKTpOCTaTHYECKas

4.1.9 3allliTa, 3a3eMJICHHE JJICKTPONpPUOOpPOB,
KOHJICHCATOP, KCEpOKC, CTPYWUHBIN
IIPUHTED

41.10 [IpakTnueckue  pabOTHI. N3zmepenune

NEKTPOEMKOCTH KOHJICHCATOPA

4.2

I[MOCTOSIHHBIN DJIEKTPUYECKHU TOK. TOKU B

PA3JIMYHBLIX CPEJAX

4.2.1

YcnoBus CYHICCTBOBAHHA TMMOCTOAHHOI'O
SJICKTPHUYCCKOI'0 TOKa. Hcrounukmu ToKa.

Cuna toka. ITocTOSIHHBII TOK

422

Hanpsbxenune. 3akon Oma juist ydacTka

[eITn

423

QHGKTpI/I‘-IeCKOG COIIPOTUBJICHHC.

YaenbHOE COIIPOTHUBJICHHUC BCIICCTBA

4.2.4

HOCHGHOB&TCHLHOC, mapaujiCjibHOC,

CMCHIAHHOC COCANMHCHUC ITPOBOJAHHUKOB

4.2.5

PaGora nanexkTpuueckoro TOKa. 3aKoOH

Jxoyisa — Jlenna

4.2.6

MoiHocTh QJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTpoABMKymas cuia (nainee — 2J1C) u
BHYTPEHHEE COMNPOTUBIECHUE HWCTOYHHKA
TOKA. 3akoH Oma s MOJIHOM
(3aMKHYTOH) 3JIEKTPUUECKON LETIN.

KOpOTKOC 3aMBIKaHHEC

4.2.8

DNEKTPOHHAs MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBUCHUMOCTb COINPOTHUBIICHUS
METAaJIJIOB oT TEeMIIEPATYPHI.

CBepXImpoBOIUMOCTh




4.2.9

DneKTpuuecKkuil Tok B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TomrynmpoBOIHUKH. CobcTBeHHas u
pUMecHas MIPOBOJAMMOCTH
MTOJTYTIPOBOITHUKOB. CaoiicTBa p-n
nepexo/a. [TonmynpoBOIHUKOBBIE

npuOopbI

4.2.11

9HeKTpI/I‘ICCKI/Iﬁ TOK B OJJICKTPOJIMUTAX.
9HeKTp0J’II/ITI/IquKaH Jucconuanus.

DIIEeKTPOIHN3

4.2.12

DIEeKTPUUECKUI TOK B rasax.
CaMoOCTOSATENbHBIN U HECAMOCTOSTENbHBIN
paspsa. Paznuunbie THIIBI
CaMOCTOSITEJIBHOTO  pa3psga. MomHusl.

ITna3zma

4.2.13

TexHudeckue yCTpOMCTBA: aMIEPMETP,
BOJITMETP, PEOCTAaT, HMCTOYHHUKH TOKa,
AJIEKTPOHArPEBATENbHBIC puOopHI,
3JIEKTPOOCBETUTEIIbHBIE puoOpHI,
TEPMOMETpP COIIPOTUBIICHUS, BaKyyMHBbII
JMOJ, TEPMHUCTOPBl U  (POTOPE3UCTOPHI,

HOJIyrIpOBOI[HHKOBI:IfI JAU0J, raJlbBaHHUKa

4.2.14

[IpakTuueckune paboTHI. Nsyuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue DJIC uctoyHuka ToKa U €ro
BHYTPEHHETO CONPOTHUBIICHHUS.

HabGmonenue snexrponuza

11 KIIACC

Kon
pasae
Ja

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA




OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIOWA

4.3.1

ITocrosiHHBIE MATHUTHL.
B3aumonaeiictBue HOCTOSHHBIX

MarHuToB

432

MarnutHoe moJie. BekTop MarHuUTHOM
MHAYKIMU. [IpuHIMO Cynepno3uLuy.
JIuann marnutHOM mMHAaykumu. Kaprtuna
JIMHUM MarHuTHOM WHAYKIUW  TOJS

IIOCTOAHHBIX MAarHuTOB

433

MarautHoe 1noje IpOBOJHUKA C TOKOM.
Kapruaa nuHHMA 1ONS  JUIMHHOIO
IIPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O
KOJIBIIEBOIO IIPOBOJIHMKA, KaTYUIKU C
TOKOM. OmbIT Opcrena.

B3anMozeincTere poBOIHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U

HaIIpaBJICHUC

4.3.5

Cuna  JlopeHia, e¢ MOoylb M
HarpaBjeHue. JIBuKeHue 3apsyKeHHOU
YacTUIIbl B OJHOPOJHOM MAarHUTHOM

noJte. Pabota cuier Jloperia

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

[ToTok BekTOpa MAarHUTHOM MHIYKIIUU

4.3.8

/1C WHYKIIUH. 3aKoH

ANEKTpOMarHuTHOW nHayKnu Papanes

4.3.9

Buxpepoe snekrpuueckoe mnoise. IC
WHIYKIUA B TIPOBOJHUKE, JIBIKYIIEMCS
MOCTyHaTeIbHO B OJTHOPOTHOM

MAargsuTHOM II0JIC

4.3.10

IIpaBuio Jlenna

4.3.11

NHIYyKTUBHOCTS. SIBnenne




camouHaykiuu. DJ1C caMonHayKuuu

3Hepr1/1$[ MAarouMTHOI'O ITOJIA KaTylIKH C

4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
TexHuueckue yCTpOMCTBA: IOCTOSIHHBIE
MarHMThbl, 3JIEKTPOMArHUTHI,
4.3.14 AJIEKTPO/IBUTATEITD, YCKOpUTEIN
AJIEMEHTApHBIX YaCTHUL], WHIYKIIMOHHAS
neyb
[IpakTuueckne  pabotTel.  M3yueHue
MAarHUTHOTO TMOJS KaTyIIKH C TOKOM.
4315 HccnenoBanue nEUCTBHS TOCTOSHHOTO

MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

SHGKTpOMaFHHTHOﬁ HHAYKOHUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnast cucrema. CB0OOAHBIE
KoJiebanus. ["apMoHnyeckue KoyeOaHusl.
[lepuon, dacrtora, amrumatyga u Qasa

KoyeOaHuit

[IpyxuHHBII MasITHUK.

MaremMaTtnueckuii MasSTHUK

YpaBHEHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematuueckoe W JUHAMHUYECKOE

OITHCaHHE KOJIe0aTEIHLHOTO JABUKCHUA

[IpeBpamienue SHEPIUU npu
rapMOHMYECKHX Kojebanusx. CBs3b
aMIUIUTYbl  KoJeOaHWW  HMCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUi

eé CKOPOCTH U YCKOPCHU

Konebartenbubiit  koHTYp. CBOOOAHBIE

OJICKTPOMArHMTHBIC KOJIEOAHUS B




UJCaIbHOM KOJIe0aTeJIbHOM KOHTYpeE.
AHanoruss MexAy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMH KOJIe0aHUSIMU.

®opmyiia ToMmcoHa

3akoH COXpaHCHUA OHCPI'UH B

nacaJlbHOM KoJieOaTeIbHOM KOHTYPC

BI)IHY)KZIGHHBIG MCXAaHNUYCCKHUC
konebanusa. Pesomanc. Pe3onancHas
KpuBas. BrinyxaeHubie

QJICKTPOMArouTHLIC KoJIeOaHHUSL.

[lepemennbiii Tok. CuHHYycOUIAJIbHBIN

HepeMeHHHﬁ TOK.

MouHoCTb HEPEMEHHOT0 TOKa.
AMIumtyaHoe u JIEHCTBYIOLIEE

3HAUYCHHC CUJIbl TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoxactso,
nepenaya U norpedaeHue
AIEKTPUUYECKOMN SHEPIUH.
DKOJIOrH4ecKue pucku npu
MIPOU3BOJCTBE 3JIEKTPUUECKOW IHEPTHUU.
Kynberypa HCTIOIB30BAHUS
JJEKTPOSHEPTUM B IOBCEJHEBHOM

KHU3HU

5.1.11

Texnuueckue ycrpoiicTBa: ceiicMorpad,
ANMEKTPUICCKHIA 3BOHOK, JMHUH

QJICKTpoIepcaavd

5.1.12

[IpakTuyeckue padoTsl. MccnemoBanue
3aBHCHUMOCTH nepuoja MaJIbIX
KojeOaHui rpy3a Ha HUTH OT JUIMHBI
HUTH U Maccel rpy3a. HccnenoBanue
[IEPEMEHHOTO0 TOKa B  LEeNu U3
II0CJIEZI0BATEIBHO COECIMHEHHBIX

KOHJIEHCATOpa, KaTyLIKH U PE3UCTopa




52

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanunyeckue BOJIHBI, YCIIOBHSI
pacnpoctpanenusi. Ilepuon. CkopocTh
pacnpocTpaHeHUss ¥ JJUHA BOJHBL

HOHCpC‘IHHG H IIPOAOJIbHBIC BOJIHBI

522

Wnrepdepenuus u  gudpaxnus

MCXaHHNYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['pomKoCTb

3ByKa. Boicota ToHa. TemOp 3ByKa

524

ONEKTPOMarHuTHHIE BOJIHBL. Y CIIOBHSA
U3JIy4EHUsl DIJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenranus Bexktopos E, B u
U B DJEKTPOMAarHMTHOM BOJIHE B

BAKyyMe€

525

CBoiicTBa  3JIGKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpeIOMIICHHE,
MOJISIpU3aIus, TP PAKITHS,
uHTepdepeHusl. CxkopocTb

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[llxana  2JEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHHne 3IEKTPOMarHUTHBIX BOJH

B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI paauoCBA3U U TCIICBUIACHHA.
Panuonokanus. QHCKTpOMaFHI/ITHOC

3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl

528

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YIBTPa3ByKOBast JIMarHOCTHUKA B
TEXHHUKE u MEIHIINHE, panap,
pamuoONpUEMHUK, TEJIEBU30p, AHTEHHA,

tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpsimonuneitHoe pacnpocTpaHeHue




CBETa B OJTHOPOJIHOM cpene. Jlyu ceeTa

532

OtpaxeHue cBera. 3aKOHbl OTPAKEHHUS
ceera. lloctpoenne w300paxeHHii B

IIJIOCKOM 3€pKaJIC

533

[penominenue cBeta. 3aKOHBI MPEIOMIICHHS
CBeTa. AOCOIIOTHBIN IOKa3arelb

IpCIIOMJICHUA

534

ITomnoe BHYTPEHHEE OTpaXKEHUE.
IIpenenbubIi yroJl IIOJIHOTO

BHYTPCHHCT'O OTPaKCHU

5.35

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro cBera. [[Ber

5.3.6

Cobwuparonue U paccenBarolue JTUH3bI.
Tonkas nmuH3a. @OKYCHOE PACCTOSIHUE U
OIITHUYCCKas culia TOHKOU JIMH3HI.
[TocTpoenue M300paKeHUI B
COOMpAIOMINX U PAaCCEUBAIOLINX JINH3AX.
dopmynia TOHKOH JTHH3BL. YBEIHUCHHE,

JaBaeMoe€ JIUH30HU

5.3.7

IIpeneinsr [IPUMEHUMOCTHU

FeOMCTqueCKOﬁ OIITHKH

5.3.8

Wutepbepennus cBera. KorepeHTHbIE
ACTOYHUKH.  YCIIOBHA  HAONIOIEHUA
MaKCHMYMOB U MHHAMYMOB B
UHTEpHEPEHIIMOHHON KapTHHE OT JBYX

CHH(baSHLIX KOI'¢pCHTHBIX HCTOYHHUKOB

539

Hudpakuus cera. JudpaknmonHas
pemrérka. Ycnosue HaOJI0 ICHUS
[JIABHBIX MaKCHMyMOB TIpH TaJICHUH
MOHOXPOMaTHYECKOTO cBeTa Ha

IUGPAKIIOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa

53.11

TexHuueckue YCTpOﬁCTBaZ O4YKH, Jyna,




¢doroanmapar, MPOESKIMOHHBIA anmapar,
MHKPOCKOI,  TEJIECKOI, BOJOKOHHAs
onTuka, AU(QpaKIUOHHAs  PeEIETKa,

IOJApOnua

5.3.12

[Ipaktnueckue pabotel. M3mepenue
MOKa3aTest MIPEJIOMIICHUSI.
HccnenoBanue cBONUCTB M300paKeHU B

JIMH3aX. Ha6J'IIO,I[CHI/IC JUCIICPCHUHN CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnLBI NPUMEHMMOCTH KIIACCUYECKON
MEXaHUKH. ITocTymartel TEOPUHU
OTHOCHUTEIILHOCTHU: WHBAPUAHTHOCTD
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
321M€[[.H€HI/I€ BpPpEMCHHU U COKpPAIICHHE

JUINHEL

6.3

DHeprus W HUMIYJIbC  CBOOOJTHOM

JaCTHULIBI

6.4

CBsi3b MaccChl C PHEPrUed U UMITYIHCOM
CBOOOJITHON YacCTHUIIBI. DHEPrusl IOKOS

CBOOOTHOI YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OITTUKU

®otonbel. Popmyna Ilnanka cBsI3mM
Hepruu (HOTOHa C €ro YacTOTOH.

DHeprus U UMIyJIbC POTOHA

OTtkpbiTHE u HCCIIEA0BAHUE
dotorddekra. Onbitel A.I'. Cronerosa.

3akoHsl hoToddexTa

YpaBHeHue DOHHIITEHA hilas:
dboroaddekra. «KpacHas  rpaHuIa»

dororddekra




JlaBinenne  cBera. Omerter IT1LH.

JleOeneBa

XUMHYECKOE NeHCTBUE CBETA

Texnnueckue YCTPOUCTBA:
¢doTorIeMeHT, (OTOAATYUK, COJHEUTHAS

Oarapesi, CBETOIHO]T

7.2

CTPOEHME ATOMA

7.2.1

Mogens atoma Tomcona. OnbITEI
Pezepdopaa no uccnegoBanuto
cTpoeHus aroma. [imanetapHas Mozenb

aToMa

7.2.2

[Toctrynatet  bopa. M3nyuenne wu
norjouieHne (GOTOHOB MpPHU TMEpPexoje
aToMa C OJHOTO YPOBHSI JHEpPrHH Ha
apyroii. Bugel  cnektpoB.  CriekTp

ypOBHeﬁ QHCPIuu aToMa BOAOpOaa

7.2.3

BonnoBeie cBoiicTBa yactuu. BonHsbl ne
bpoiis. KopnyckyisipHO-BOJIHOBOM
nyanusM. Jludpakuus 3JIeKTpOHOB Ha

KpHUCTaJIJIax

7.2.4

CnoHntanHoe u BBIHYKJICHHOE
U3NydyeHue. YCTPOHCTBO W MPUHIUI

paboTsI Ta3epa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTPaJbHBIA aHaINU3 (CHEKTPOCKOI),

J1a3ep, KBaHTOBBIA KOMIIBIOTED

7.2.6

[Ipaktiueckue pabotel. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HaOMIOEHUS W PETUCTpaIud

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE PAAUMOAKTUBHOCTH. OIBITHI




Pesepdopma mo ompeneneHuio cocraBa
pamuoakTUBHOTO wu3aydeHus. CBoiicTBa
anbda-, Oeta-, ramMMa-u3JIydeHusl.
BnusiHre pajnoakTHBHOCTH Ha KHBBIC

OpraHU3MBbI

7.3.3

OTKpbITHE TNPOTOHA UM  HEUTpOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
NBanenko. 3apsn sapa. MaccoBoe

yucio sapa. M3oromnsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacnaa. [amma-
u3NlydeHue. 3aKOH  PaJuOaKTUBHOIO

paciiaaa

7.3.5

3Hepr1/1${ CBJA3M HYKJIIOHOB B sAApC.

Anepusie cuibl. Jlepekt Macchl siapa

7.3.6

SAnepHble peakuuun. JleneHue M CUHTE3

sauep

7.3.7

Snepubiii  peaktop. TepmosiaepHbIH
cuate3. [IpobiemMbl W TMEPCICKTUBBI
SIEPHON SHEPreTHKU. OKOJIOTUYECKUE

ACIICKTHI ﬂI[CpHOﬁ OHCPICTUKHU

7.3.8

OnemeHtapHbple yacTUlbl. OTKpbITHE
[IO3UTPOHA. @®yH1aMEHTAIIbHbIE

B3aUMOIEHCTBUSA

7.3.9

TexHu4eckue yCTpOMCTBA: JTO3UMETP,
kaMmepa Buibcona, snepHslii peaxTop,

aroMHas bom0Oa

7.3.10

[Tpaktnueckue pabotel. MccienoBanue
TPEKOB YaCTHUI] (mo TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Co3Be3nust, sipKue

3Bé3I[I>I, IIJIaHCTHI, Hux BUIMMOC




NIIBIDKEHHE

8.2

Comnueunast cucreMa. llmaHeTsl 3eMHOI
I‘pyr[l'[I)I. HHaHeTI)I-I‘I/IFaHTI)I Hu nux
CIyTHUKH, KapJIMKOBbIC IJTAHETHI.

Mauislie Tena ConHEUHON CUCTEMEI

8.3

Comane, d¢orochepa u armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sueprumn CostHIla U 3BE3]1

8.5

3BE3/bI, X OCHOBHBIC XaPAKTCPUCTHKH:
Mmacca, CBETHUMOCTh, paauyc,
TeMmIeparypa, X B3aHMOCBS3b.
JuarpaMma «CHEKTpaJbHBIA —Kjace —
CBETHUMOCTDY. 3BE3 ORI TJIaBHOH
IOCIEAOBATCIILHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTDY U1 3BE3]T TJIABHOM

IOCJICA0BATCIIbHOCTH

8.6

Buytpennee CTpOEHue 3BE3 L.
CoBpemeHHbIE IPEACTaBIICHUS 0
npoucxoxaeHun u spoimouun ConHIa U

3BE3/1. DTambl )KU3HU 3BE3]

8.7

Mieunbii Ilyte — Hama [‘amakTuka.
CnupanbHas  crpyktypa [anaktukwy,
pacnpeneineHue 3BE31, ra3a M IbUIH.
[Tonoxxenne u paBwxenue CoiHOAa B
lamaktuke. Ilmockas um cdepudeckas

noacucTeMsl [ alakTuku

8.8

Tunel ramaktuk. PaguoralakTuku U
KBazapbl. UEpHBIE HABIPHI B sAlpax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaOOsa. Pa3Oeranue rajakTHK.
Bospact u paguyc BcenenHoi, teopus

bonsmioro B3peiBa. Mojiens «ropsiuen




Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnbie

poOJIeMbl ACTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuii H.H.; nox
penakuueii [lapdentbeBoit H.A. AkiimonepHoe o0IIeCTBO
«3narensctBo «IIpocBemenue»

» ®usuka. 11 knacc. Msxumes I'.4., byxosues b.b., Yapyrun B.M.;
non penakuueii [TappentreBoit H.A. AkimonepHoe o0I1ecTBoO

((H?)II&TCJIBCTBO ((HpOCBGHICHI/IG»

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1






