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IHHOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢usuke 6a30BOro ypoBHsl Ha YpOBHE CpelHEro oo1ero oopazoBanus pa3paboTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUI! K pe3yIbTaTaM OCBOSHHSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBI,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yu€rom (enepaibHOi pabodeil mporpaMMbl BOCIIUTAHUS H
KOHIICTIIMU TIpernoJiaBaHus ydeOHoro mpeamera «®Pu3uka» B 00pa30BaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparnuu, peaan3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

Copnepxanue mporpaMMbl 1O (PU3HMKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTUHbI Mupa oOydatonuxcs 10—11 kimaccoB npu oOyueHHH UX QuU3MKe Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO Toxo/a. [Iporpamma o ¢usuke cootBercTBYeT TpedboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM M MeETalpeJIMETHbIM pe3yjbTaTaM OOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOIMMOCTh PEaTH3alMi MEXKIPEIMETHBIX CBs3€l (PU3MKHM C ecTeCTBEHHO-HAyYHBIMHU
yueOHbIMM NpeMeTaMu. B Hell onpeaesnstoTcst OCHOBHBIE LIETH U3yYeHHs (PU3UKU Ha YPOBHE CPEHETO
obmero oOpa3oBaHUs, IUIAaHUpPYEMbIe pPE3YyJbTaThl OCBOEHHS Kypca (PHU3UKH: JIMYHOCTHBIE,
MeTalpeMETHBIC, TPeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [UIAHUpYEMbIE pPE3yJIbTAaThl OCBOCHHSA Kypca (u3mku Ha 0a30BOM YPOBHE, B TOM 4YHCIE

IIpeIMETHBIE PE3YJIBTAThI 10 rojiaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka o HauOojee OOLIMX 3aKOHAaX MPUPOAbI, BHICTyNas B KayecTBE y4eOHOIro
IIpeIMeTa B ILIKOJIE, BHOCUT CYILLIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUM 00 okpyskaroiieM Mupe. [1IkonbHbII
Kypc (QU3UKH — CHUCTEMOOOpPA3yIOIIMHA /sl €CTECTBEHHO-HAY4YHbIX Y4YEOHBIX IMPEIMETOB, MOCKOJIBbKY
¢du3nyuecKkre 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB W SIBICHUH, W3y4aeMbIX XWUMHUEH, OHOJIOTHEH,
¢dusnueckoii reorpadueit u actponomuei. Mcronb3oBanue 1 akTUBHOE PUMEHEHUE GPU3NUECKUX 3HAHUN
OTIpeNIeNIIeT XapaKTep M Pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTHHA B cdepe IHEPreTHKH, TPAHCIOpTa,
OCBOEHHSI KOCMOCA, IOJYy4YEHHUs] HOBBIX MATEPUAIOB C 3aJaHHBIMU CBOWMCTBaMU U Apyrux. M3ydenue
(U3MKK BHOCHT OCHOBHOM BKJIaJ] B YOPMUPOBAHKE €CTECTBEHHO-HAYYHON KApTHHBI MUPa 00y4JaIOIINXCs,
B (OpMHpOBAHHE YMEHMH NPUMEHSTh HAy4HBbI METOJA MO3HAHUS NPHU BBINOJIHEHUM HUMHU Y4eOHBIX
HCCIIE0BAHMM.

B ocHOBY Kypca Gpu3uKu U1 YpOBHS cpeiHero o01iero o0pa3oBaHus OJIO0XKEH Pl Ui, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmumocmu. B cOOTBETCTBMM C HEHl Kypc SIBJISETCS JOTMUYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuajd U3 BCEX pas3fesnoB (U3MKH, BKIOYAET KaK BOIPOCHl KJIACCUYECKOM, Tak M
COBPEMEHHOW (PU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBMM C HeW Marepuall Kypca (QU3MKU OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPENCTABIEHUH O CTPYKTYPHBIX
YPOBHSX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOJIb30BaHUE T'yMaHUTAPHOTO
noTeHIana (pU3nUecKoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTUS (GU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MMPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3nku npeamnonaraeT 3HakOMCTBO € HIMPOKUM KPYTOM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonozuszayuu peannsyercs mOCpeCTBOM BBEICHHS 3JIEMEHTOB COECPIKAHUS, TOCBIIIEHHBIX
HKOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3AaHbI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a
Takxke 00CyKAeHUs TPoOIeM PallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH Oe30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAaMU Kypca (PU3UKU Ha YPOBHE CPEHEro 0OIIero oopa3oBaHus SIBISIFOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEICTABICHUNA O CTPYKTYpe MOCTPOCHHs (U3NYECKOH TeopHH,
ponu pyHIaMEHTAJIbHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPOJIE, TPAaHHUIIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0Jl B Kypce (DM3HKU peau3yeTcsl MIpexae BCero 3a CUET
OpraHU3aIMK KCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca GU3NKU



— 3TO WCHOJB30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB H JIAOOPAaTOPHBIX
paboT, KoTophie B Iporpamme 1o (pu3nke o0BEAUHEHBI B OOIINN CIUCOK YYCHHUECKUX MPAKTHUYECKUX
pabot. Beienenue B yka3aHHOM IepeyHe J1a00paTOPHBIX padoT, MPOBOIUMBIX JUISi KOHTPOJIS ¥ OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKaMH 00pa30BaTEIbHOTO MPOIEcca UCXO0/1s U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHaleHus kabuHera ¢u3uku. [Ipm 3TOM oOOecrieunBaeTcsl OBJAJCHUE OOYYAIOIUMHUCS YMEHHSIMU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUSs, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MMOCTAHOBKY
OIIBITOB TI0 TIPOBEPKE MPETIOKEHHBIX THITOTE3.

Bosbioe BHUMaHME yIeNseTCsl PEUICHUI0 pacu€THBIX M KauyeCTBEHHBIX 3amay. llpu stom mmns
pacu€THBIX 3aJad TPUOPUTETOM SIBISIIOTCSA 3aJauyd C SIBHO 3aJaHHOW (PHU3MYECKOW MOJENbIO,
MO3BOJISIONINE TPUMEHSATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszenia Kypca, Tak
UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3nenoB. /i KaueCTBEHHBIX 3a/1a4 IPUOPUTECTOM SIBIISIFOTCS 3aaHUs HA
OOBsICHEHHE MPOTEeKaHWsI (PU3NYCCKUX SIBICHUN ¥ TMPOIECCOB B OKPYXKAIOMICH JXKU3HH, TPEOyroIIme
BbIOOpa PU3NUECKON MOJICIN JJISl CUTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusmu @I'OC COO k MarepuaibHO-TEXHUYECKOMY OOECIICUCHUIO
yueOHOTO Iporecca 0a30BbIl YPOBEHb Kypca (PU3HKH Ha YPOBHE CPETHETO 00IIET0 00pa3oBaHMs JODKEH
M3y4aThCs B YCIOBUAX MPEIMETHOTO KaOuHeTa (PM3MKK WM B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHeTe QU3UKK JODKHO OBITh HEO0OXOAMMOE
nabopaTopHoe 00OpyIOBaHWE JUIS BBIOJHEHHS YKa3aHHBIX B IpOrpaMMe MO (HU3UKE YUYCHHUECKUX
MPAKTUYECKUX paOOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOEe 000pynoBaHne (GOPMHUPYETCS B COOTBETCTBHH C MPUHIIMIIOM MUHUMAIBLHON
JOCTAaTOYHOCTH M OOECIIEYMBAET MMOCTAHOBKY IEPEYMCIICHHBIX B MpPOrpaMMe Mo (DU3HMKE KIIFOUEBBIX
AEMOHCTpAMK Ui HMCCICNOBAHMUSA HW3YYaeMbIX SIBICHHA W TPOIECCOB, OMIHUPHYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHU.

JIaGoparopHoe o0opynoBaHHME Il YYCHHMUYECKHX MPAKTUYECKHX paboT (GopMHpYeTCs B BHIE
TEMATUYECKUX KOMIUICKTOB M 00ECIEUMBACTCS B pacuyéTe OJHOrO KOMIUIEKTA Ha JIBYX OOYYarOIIMXCS.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 00OPYAOBAHUS JOIKHBI OBITH MTOCTPOSHBI HA KOMIUIEKCHOM
WCIIOJIb30BAHUY aHAJIOTOBBIX U IIH(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM
B BUJIe U(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSAMH U3Y4€HUS PU3UKU B 00111EM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME MHTEpeca M CTPEMJICHHs OOYy4arollMXCs K HAyYHOMY M3YUYEHHUIO MPHUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BHUTHE MMPEJCTABICHUA O HAYYHOM METO/Ie TO3HAHUS U (POPMHUPOBAHUE UCCIIETOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ylIbTaTa U3yueHHs] OCHOB CTPOCHUS MaTEPHUU
1 (yHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;

e (opMUpOBaHME yMEHUI OOBACHATH SIBICHHUS C HUCIOJb30BaHUEM (PU3MUYECKUX 3HAHUM U
HAYYHBIX JOKA3aTEeIbCTB;

e (opMHUpOBaHHE NPEICTABICHUH O POy (PU3MKH IJIsl Pa3BUTHS JIPYTHX ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHUH.

JlocTKeHHe 3TUX Iejield o0ecreunBaeTcs peleHueM CIeAYIOIUX 3a1a4d B Mpolecce N3ydeHUs

Kypca (pU3UKU Ha YPOBHE CPEJHEro 00Iero oopa3oBaHMs:

e 1puOOpeTeHHe CUCTEMbI 3HAHUH 00 OOIINX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsIX,
BKJIIIOYAsT MEXaHHWKY, MOJICKYJSIpHYIO (H3UKY, ASJIEKTPOJMHAMHUKY, KBAaHTOBYIO (H3UKY W
AJIEMEHTHI ACTPOPUUKH;

e (opMHUpOBaHME YMEHHH MPHUMEHATh TEOPETHUYECKHE 3HAHUS Ul OOBSCHEHUS (PU3MUECKUX
SIBJICHUI B TIPUPOJIE M JIUIS IIPUHATHUS TIPAKTHUECKUX PEIICHUN B TIOBCETHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pEIIeHHS Pa3IMYHBIX 33/a4 C SIBHO 3aJlaHHON (DU3MUYECKOW MOJIENbI,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/1aHue (U3NUYECKON MOJenu, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;



® [OHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENY;
® OBJQJICHUE METOJAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEIACHHUA (HU3UUYECKHUX
SKCIIEPUMEHTOB, aHaIM3a M HMHTEpIpeTauud HH(OpPMALUU, OMpEeIesieHUs TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
® CO3/IaHME YCJIOBUM JUIsi pa3BUTHS YMEHUH NPOECKTHO-UCCIIEIOBATEIBCKOW, TBOPYECKOU
NeSITeIbHOCTH.
Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPeIHEr0 OOIIEro 00pa3oBaHMs OTBOAUTCS
136 gacoB: B 10 kacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJENi0).
[Ipemyiaraemerii B mporpamMme 1o (HU3UKE IMEpPEeYeHb JIA0OPATOPHBIX M NPAKTUYECKUX padoT
SBJIETCS PEKOMEHIOBAaHHBIM, YUUTEINb JIelaeT BHIOOp MpOBeIeHUs JTaOOpaTOpHBIX PabOT U OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIUXCsl.

Hcnosn3oBanue 00opvaoBanus nenrpa « Touka pocray

[Ipu M3yyeHUHU Kypca HE0OXOAMMO 00palliaTh BHUMAHHUE YYAIUXCS HA TO, YTO (PHU3HKA SIBJISIETCS
DKCIIEPUMEHTAILHON HAYKOH M €€ 3aKOHBI OMUPAIOTCS Ha (haKThl, YCTAHOBJIEHHBIE IIPH IIOMOIIN OIBLITOB,
IIOOTOMY HEOOXOAMMO OOJIbIIOE BHUMAHUE VAENATH ONUCAHUIO PA3JIHYHBIX OKCIEPUMEHTOB,
IMOATBEPKIAOINNX U3yIaeMbIe (DU3UUECKUE SIBIIEHUS U 3aKOHOMEPHOCTH.

DKCIEpUMEHT ABISETCS HCTOYHUKOM 3HAHUM U KPUTEPHUEM UX HCTUHHOCTHU B Hayke. COBpeMEHHBIE
JKCHEPUMEHTAILHBIE UCCIEN0BAHMS 110 PU3UKE YIKE TPYIAHO IMPEACTABUTE 0€3 MCI0JIb30BaHUs HE TOILKO
AHAJIOTOBBIX, HO M IIN(MPOBBIX M3MEPUTEIBLHEIX IPHOOPOB.

B ®denepanbHoM rocyaapcTBeHHOM o0OpaszoBaTenbHoM crangapre (ganee — PI'OC) nponucaHo,
YTO OJHUM M3 YHHMBEDPCAILHBIX YUE€OHBIX aeiicTBUH (manee — YVY]I), nproOpeTaeMbIX yJaIldMUCS,
JIOIDKHO CTAaTh YMEHHUE «IIPOBEIECHUS ONBITOB, IPOCTELIX IKCIIEPUMEHTAILHBIX UCCIEN0BAHNI, IIPSIMBIX U
KOCBEHHBIX HM3MEPEHHMH ¢ HMCIOJL30BAHHEM aHAJOIOBBIX M IMGPOBBIX HM3MEPHUTEIBLHBLIX IPUOODPOBY.
VYueOHBII DKCIIEpUMENT 10 (PU3UKE, IPOBOAUMBIN Ha TPAaAUIIMOHHOM 000opyHoBaHuHU (0€3 IPUMEHEHNS
HU(POBLIX 1a00PATOPHUI ), HE MOXKET B IOJHOM Mepe 00eCIIEUNTh PEIIEHHE BCEX 00pa30BaTENbLHbIX 33/1a4
B COBpEeMeHHOM 1mkoJie. CII0KMBIIASICSA CUTYaIlHs 00YCIOBICHA CYIISCTBOBAHUEM Psijia MpoOJIeM:

* TPaJMIIMOHHOE MIKOJILHOE 000pYIOBAHME M3-3a OIPAHMYEHUS TEXHHMYECKHX BO3MOKHOCTEHN HE
MO3BOJIIET MPOBOJIUTL MHOTHE KOJNYECTBEHHEIE MCCIIEAOBAHMS,

* JUINTENLHOCTE IPOBEAEHMS (DHU3UUECKUX UCCIETOBAHMI HE BCETIA COMIACYETCS C JUTUTEIbHOCTRIO
y4eOHBIX 3aHITHIL,

* BO3MOKHOCTB IPOBEICHU MHOTHUX (PU3MYECKUX MCCIEN0BAHUN OrpaHMYMBAETCI TPEOOBAHUSIMU
TEXHUKHU 0€301aCHOCTH U JIP.

udposasg mabopatopusi KapAMHAJIBHBIM _00pa3oM HM3MEHSET METOAMKY M COJEpKaHUE
DKCIIEPUMEHTAIBLHON NESTENLHOCTH M IIOMOTaeT PELINTEL BBINIENEpEUNCIIeHHbIE TpooiaeMsl. 1upokuii
CIEKTD IM(POBLIX JATYMKOB IIO3BOJSIET VYAIIMMCA 3HAKOMHUTBLCA C IapaMeTpaMu (QU3UIECKOro
DKCIIEPUMEHTA HE TOJBKO Ha KAYECTBEHHOM, HO M Ha KOTMUYECTBEHHOM ypoBHE. C moMoIbI0 ITHGPOBOH
J1a0OPaTOPUU MOYKHO IPOBOAUTH JUIMTEILHBIA DKCIIEPUMEHT AAKE B OTCYTCTBHHU DKCIEPUMEHTATOPA.
IIpu 5TOM HM3MepseMBbIE JAaHHBIE M PE3VIBTATHL MX 00pabOTKHM 0TOOpaKaroTCs HEMOCPEACTBEHHO Ha
DKpaHe KOMIOBIOTEpA.

HMcnoab3oBanue 00opyaoBanus neHTpa «Touka pocTa» NpH peaJH3allly JaHHOW padouei
NPOrpaMMbI O3BOJINT CO31ATh YCJIOBHS:

- JUIS pacUIMPEHUS COAEPKAHMUS IKOILHOT0 (PU3HYECKOT0 00pa3oBaHus;

- JUIs HOBBIIICHHUS IT03HABATENLHON aKTHUBHOCTH 00YYAIOIIMXCSI B €CTECTBEHHO-HAYYHOH 00JIaCTH;

- JUId pa3BUTUS JHUYHOCTH pebeHKa B Ipoliecce 0oO0yueHHs (U3MKH, €ro CIOoCOOHOCTEH,
(hOpMHUPOBAHMS U VIOBIECTBOPEHHUS COIHAIBHO 3HAYNMBIX HHTEPECOB U IIOTPEOHOCTEMN;

- U1t paOoOTEI ¢ 0JapEéHHBIMY IIKOJLHUKAMM, OpraHU3allii MX Pa3sBUTU B Pa3IMYHBLIX 00JIaCTIX
00pa30BaTEIbHOM, TBOPYECKOU ACATENHLHOCTH.




CoBpeMeHHBIE CPEACTBA 00YUECHHMS, B paMKaX MPOEKTa IeHTpa «ToUka pocTay, COAEpKaT KaK YIKe
M3BECTHOE 000pYI0BaHUE, TaK U MPUHIMINAILHO HOBOE. [Ipekie Bcero, 3To MU poBbIe 1a00paTOPUH C
HaO0OpaMU _ JATYMKOB,  MO3BOJIIOIIME  NIPOBOAUTH  M3MEPEHUS  (HU3MYECKUX, XHMHYECKHUX,
(DM3MOJOTMYECKUX IapaMETPOB OKPYIKAIOLIECH cpeabl M opraHu3mMoB. B ocHOBY 00pa3oBaTeabHOM
IPOrpaMMBbl 3JI0KEHO IIpHUMEHEHHE LM(GPOBLIX J1abopaTopHii. DKCOESPUMEHT SABIAJETCA HMCTOYHHUKOM
3HAHUH M KPUTEPHUEM HMX MCTHHHOCTH B HayKe. KOHIIenIus COBpEMEHHOr0 00pa3oBaHus HOAPA3YMEBAET,
YTO B YYEOHOM SKCHEPHUMEHTE BEAYIIYIO POJIb JOKEH 3aHATh CAMOCTOSATENLHBIA MCCIEI0BATEIbCKUI
YYCHUYECKUN DKCIICPUMEHT.

Onucanne MaTepHaJbHO-TEXHHYECKOH 0a3bl meHTpa «Touka pocTan, MCI0Jb3YEMOro JJIs
peanu3anum 00pa3oBaTeJbLHBIX IPOrpaMM B PAMKAX NpenoaaBanus (pu3nkKu

B cocraB nentpa «Touka pocTay 1o (u3HKe BXOAAT 0Oa3zoBag (00s3aTesibHAsg) YacTh H
IONOJIHUTEIbHOE 000pymoBanne. ba3oBass 4acThb COCTOMT M3 HM(GPOBBIX MAaTYMKOB M KOMIIIEKTOB
COIIYTCTBYIOIIUX JJIEMEHTOB JUISI ONBLITOB IT0 MEXAaHHKE, MOJIEKYIIPHON (hHM3MKE, DICKTPOAMHAMUKE U
OIITHKE.

KoMiiekraius 0eclipoBOJHOIO MYJIbTHIATYHKA:

- 0ecIpoBOAHOM MYJIbTUAATUYMK «DPusukay 5 — 1 mit.;
— TeEMIEPATYPHbINA 3001 — 1 IIT.;

- repMeTHYHAs TPYOKa IS JaTUYNKA JaBJIeHUd — | IT.;
- LIYII JUIS ©3MEPEHU MATHUTHOTO MOJIst — | IMT.;

- W3MEPUTEILHBINA VI (HAIPSHKEHNE/TOK) — 2 IIT.;

— 30H/I JUISI I3MEPEHUSI MArHUTHOTI'O MOoJIst — 1 11T
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JUIsi  M3ydeHusl  3aKOHOB IMOCTOSHHOIO M IMEPEMEHHOIO TOKA B KOMIUIEKT BKJIIOYEHBI
JONOJHUTEIBHO 3JIEMEHTHI DJIEKTPUYECKHUX IIEMEl: Ba pe3rcTopa compoTuBiacHreM mo 360 Owm, nBa
pe3ucTopa conporuBjicHrueM 1o 1000 Om, naMnouka, K04, peocTaT, JHOJ, CBETOAMOA, KOHISHCATOP
éMkocThio 0,47 Mk®D, kaTymka HHAYKTHBHOCTEIO 33 MI'H, HA0Op KaTyIIEK MHAYKTUBHOCTH.

JIByXKaHaJpHAsL  IpHUCTaBKa-ocHuuiorpad  IOpeaHa3HayeHa  JUId  MCCIENOBaHUA  (DOPMBI
DJIEKTPUYECKMX CHUTHAJIOB IO ABYM KaHajdaM IyTEM BH3VAILHOIO HAONIONEHUS U HM3MEPEHMS HX
aAMIUIUTYJ M BpPEMEHHBLIX HMHTEpBaI0B. IlprcTaBKa SBISIETCS YIPOIIEHHBIM aHAJIOIOM 3JIEKTPOHHOIO
ocrruuiorpada ¥ npeaHasHadeHa sl HCIOJIL30BaHMA B YUeOHOM IIpolLiecce




COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTroasl mO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeopuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUSL.
Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTEeMbl KoopAuHAT. CloKeHHE MEepEeMEIICHUN U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaJACHUsI.

KpuBonuneiiHoe naBmxeHue. J[IBUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHHUuYecKre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETP, IBH)KECHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LB ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IPOWICHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE TIPOMEXKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM ABHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buapl Tpenus (1mokosi, CKoJIbXeHus, kaueHus ). Cuna tpennst. Cyxoe Tpenue. Cumna
TPEHUsl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS NPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHHUYeCcKne YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: IOIIIMIIHUKH, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHalbHbIX ToYeK. Mimynbe cuibl u
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss marepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHLIMATBHON SHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHE.
Bbpoynosckoe asuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BELIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konmnuectso BemectBa. [loctossHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIeparypa Kak Mepa CpeaHel KUHETHYeCKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE H30MPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOATOMHOTO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MpUPO/IE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus remnopoi MamuHsel. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKHUE TPOOIIEMBI TEMJI0IHEPTEeTHKH.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIUOHED.

Llemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TMPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OYTBUIKH MO JICHCTBHEM C)KaTOTO BO3/IyXa, HarpeBaHue rupa B JaTyHHOU TpyOKe myTéM TpeHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH dHEpruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATElsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcrnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Tejaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. IlnaBneHne u Kpuctamnusanus. Y aeinpHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpamus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenre OTHOCUTEBHON BIAYKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[IpoBoIHUKY, TUDIEKTPUKH U IMOJTYIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPHUIECKOTO 3apsia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX T0JIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun sanextpocrarnueckoro noisi. [lorennuan. Pasnocts norennuanos. [IpoBoanuku
U JUBJIEKTPUKH B AJIEKTPOCTATUUYECKOM Tosie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT IUIOIIA I TUTACTHH, PACCTOSTHUS
MEXAY HUMH U IU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKUI TOK. Y CIIOBUS CYIIIECTBOBAHUS MICKTPUUIECKOTO TOKA. MICTOUHMKHM TOKA.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DneKTpOHHas: TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS
JUCCOLUAIUs. DIEKTPOIIN3.

DnekTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa U MpaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3SJIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOpPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb COINPOTUBIEHUS UWIMHIPUUECKUX INPOBOAHMKOB OT JUIMHBI, IJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue SJAeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE raibBaHHYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue aMeKTpOABIKYIIEH CHIIbI MICTOYHUKA TOKA U €T0 BHYTPEHHET0 COMTPOTUBICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHU, TMHEWHas QyHKIUs, napaboiia, runepoona,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX NPOEKIUU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KMBOM mpupone, Audpdys3us, ocMOcC, TEMI000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKY, HCIIOJIb30BAaHME 3aKOHA COXPAHEHHsS HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHUE



ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3aMMOAEHCTBUE NOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT Cynieprio3uIMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1moJie NPOBOAHMKA C TOKOM. KapTuHa JNWMHMNA MHAYKIMH MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBrie MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HalpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HneKTpOMAarHUTHOM WHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uuaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mmose. DNEeKTPOJBMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHbIE MAarHUThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozgeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen S. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUYeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. I[IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasgsTHUK. Y paBHEHUE FapMOHHUECKUX Kojebanuil. [IpeBparienue snepruu npu
TapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbupii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUST B HJI€ATHHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIAYy MEXaHHYEeCKUMU U  DIEKTPOMArHUTHBIMU



koneOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeITbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHuax. BbIHyX/IeHHbIE MEXaHUYECKUE KojeOaHus.
Pe3onanc. BeinyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUYECKON DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmionenue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIbIX KOJeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LENM M3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekTpomarHuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpaXe€HUEe, TpeJoMJieHne, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIO0JIBHBIX BOJH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmtoienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepepeHny 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HAHC.



HaGnronenne cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KoseOaHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeitHoe pacpocTpaHeHHEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwuparonue W paccewBaroniye JHUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3odpaxeHuii B cOOMparouX U PacCeuBaIOIIUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHbIE UCTOUHUKH. Y CIOBUA
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceeta.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEitHOE pacHpOCTpaHEHUE, OTPaKEHHWE M MperomiieHHe cBera. OnTudeckue
npUOOPBHI.

ITonHOe BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIILIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaoGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyMme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMe JICHIE BPEMEHH M COKpPAIIEHUE JTHHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPruM POTOHA C €r0 YACTOTOW. DHEPIHUS M UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.
JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoOIiCTBA M MpaKTHUECKOe NpUMEHeHHe: (oTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyyenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHS SHEPrUu Ha ipyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOJIOPO/IA.
BousiHoBgie cBoMcTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopenb onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTb CTPOEHUS sApa. OTKPBITHE PaAMOaKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HelTpoHa. HykinoHHas Moniens sapa ['eiizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijgpa. M30Tomnst.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-uszinyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobirembl M MEPCHEKTUBBI  sEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hM3NYEeCcKOi KapTHHBI MHpA.
TexHuuyeckue ycTpoiCTBa M MPaKTHUECKOE NMPUMEHEHHE: J103UMEeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.
Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CIeKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  I[JIaBHOMU
Iocle0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3n. (CoOBpeMEHHBIE MPEACTABICHHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJICIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
Hay4YHOHl KapTHHE MHpa, poib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUH O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBISeTCS C Y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOI pUpoe, KojeOaTeIbHble IBUKEHUS B )KUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE pajlalliy Ha )KUBbIE OPraHU3MBbI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEIl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpEad, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEND,
WHIYKIIMOHHAs TIeYb, pajap, pPaJuoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE cpeaHero oOumiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4aroluxcsi pyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacupeHne XU3HEHHOTO ONbITAa M OIbITa JESITEIbHOCTH B IMPOLIECCE PeaTn3allii OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJEHWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(hOpMUPOBAHHOCTH POCCUMCKON IPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUHCKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K Pa3IMYHbIM chepaM npodeccuoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CITIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHKE U OCYILECTBICHUE ACHCTBHI B OKpYXKaroliel cpe/ie Ha OCHOBE 3HaHUS Lesiei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3HKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHNS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Bba3oBble Jiornueckue AeiCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATH COOTBETCTBUE PE3YJIHTATOB IEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBUAX pPEAIbHOT0, BUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HaYyKH;

BJIQ/IETh HABbIKAMU Y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTU B 001acTu
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIQ/IETh BHUJAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HMHTEpIpeTaIii,
peoOpa30BaAHMIO U MPUMEHEHHIO B PA3JIMYHBIX YIYCOHBIX CUTYallUSIX, B TOM YUCJIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PElIeHMs], HAXOAUTh ApTyMEHTHI JJI JOKA3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHU 3a/1a4 Pe3yJIbTaThl, KPUTUUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON ACSITENIFHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh IOKMCK, aHalIM3, CHUCTEeMAaTHU3alUio U
WHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3aJad C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;



CO3/1aBaThb TEKCThl (PU3NYECKOTO COAEPKAaHUS B pasMyHbIX (opmarax ¢ y4éToMm
Ha3zHauYeHUs MTHPOPMALIUH U 1IeTIEBON ayTUTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIN3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHUBHUYyaIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX IEHCTBUN ¢ yduy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pA3JIUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATh IUIAH PELICHUS] PAacUETHBIX M KauyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MTO3HABATEILHON PEe(IIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUMN
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
HCITOJTH30BaTh MPUEMBI peIISKCHH JIJIs1 OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JICSITCIHHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B mporecce qocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI IIPOTPAMMBI TT0 (PU3UKE IS
YPOBHSI CpeAHEro obuero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANpPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHALHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOopeTyJIMPOBaHMsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJICHHE, CIIOCOOHOCTh aIJalTUPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSIM U MTPOSIBIISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMM, BKIIIOYAIOIIEH CTpeMIIEHHME K AOCTIDKEHHIO IeNd U yCIHexy,
OINITUMHU3M, MHUIIMATHUBHOCTh, YMEHHE JICHCTBOBATH MCXO/IS U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUYHUTBHIBATh €TI0 P OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBaTh OTHOUICHUS C IPYTUMHU
JFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yilbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJIEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOIeHCTBHE Tell, Tuddy3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TeJl, K3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPbITOM COCY/IE, CBA3b
MEXJy NapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIYJbC Tella, KHHEeTHYecKas
SHEprus, NOTEHIMaJbHAas JSHEpPrus, MexaHudeckas paboTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢usnyeckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBAIpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
UX OO0O3HAYEHWS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIIME JTaHHYIO (HU3HUECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPa3sHOCTh TMOTEHUHUANOB; IpPU OINHCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBIEHUS, UCHOb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotenusd, |, |l u |1l 3axkonsr HproTOHA, 3aK0H coxpaHeHus
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW JHEPIHMU TEIUIOBOTO JIBMKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOrO 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHHE U YCIIOBHS (TPaHUIIBI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Tpu 3TOM  (HOPMYIHPOBATH
npobieMy/3afgady ¥ rurnoTe3y y4eOHOoro 3KCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEPEHUs U MCIONb30BaThb W3BECTHBIE METObl OLICHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJIY4YE€HHOMH
3aBHCUMOCTH (PU3MUECKUX BEIIMYHMH B BHJIE TAOJIUI U TpahUKOB, J1EJIaTh BEIBOJIBI IO Pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHUE BEIUYMHBI M (POpPMYJbl, HEOOXOAMMbIE Uil €€ pelIeHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUs (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SIBJICHMUS;

UCIIOJIb30BaTh MIPU pelIeHUH y4eOHBIX 3a/1au COBpEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETALUUd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HHPOPMAIHIO;

INPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM XKU3HHU [T 00eCTIeYeHUs
0€30MacHOCTH NpU OOpPAILEHUH ¢ TPUOOpPaMH U TEXHUUYECKUMHU YCTPONCTBAMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYyMNIbl, palMOHAIBHO paclpeneNsaTh OO0S3aHHOCTM U IJIAHUPOBaTh JEATENbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOoYeUHbIH
AIIEKTPUYECKUH 3apsii, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHX 3a/1a4;



pacnio3HaBath (pU3HUECKHE SBICHUS (TIPOIECCh) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKM: BJIEKTPUYECKasi MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JACHCTBHE MarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCHIONB3YS (U3MYECKUE BEIMYMHBL: DSJICKTPUUECKUM 3apsl], cuja TOKa, OJIJIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO MOJEH, MEepHoJ M 4YacToTa KojeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi U CUjia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAYEHUS M EIUHHULIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrHi U
uMIyasc (GOTOHA, MEpPUOJ TOJypacmaja, SHEPrHsi CBSI3U AaTOMHBIX SJEp, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OOO3HAUYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISATH 3HAYCHNE (PU3NIECKON BETMUMHBI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
IPSIMOJIMHENMHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUS CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUsl AJIEKTPUYECKOro 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paJMOAaKTMBHOTO pacraja, OpU 3TOM pa3inyaTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHHWE BEKTOpA MHIYKIIMA MAarHUTHOTO TOJS TMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYIHPOBATH
npobaeMy/3agauy ¥ FMIoTe3y y4eOHOro 3KCIepruMeHTa, COOMpaTh YCTAaHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUsl, MPOBOJAUTE OIBIT M POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOIPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCHUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH
¢u3nvecKknx BEIWYMH B BHAEC TaOMMI W TpaduKOB, nenaTte BBIBOABI IO pe3yjibTaTam
UCCIIEIOBaHMS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;



pemiath pacyéTHbIC 3aJauyd C SBHO 3aJaHHON (DU3MYECKOW MOMEIbI0, HCIIOIb3Ys
(I)I/I?)I/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTL (1)I/I3I/I‘ICCKyIO
MOJIeJIb, BBIACIATh (DU3UYECKUE BEIMYMHBI U (QOPMYJIbI, HEOOXOMUMBIC i €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTBI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHUA (1)PI3H‘-I€CKOﬁ BCJIMYHHDBI;

peliath KayeCTBEHHBIC 3a/laud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUI C ONIOPO HAa U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUC SIBJICHHUS,

UCIIOJIb30BATh P PEIICHUH YUCOHBIX 33134 COBPEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTUH
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUs y4eOHOW W HaydHO-
HOMYJISIPHO# HH)OPMALIUH, TOJYISHHON U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSICHATD MPUHIIUIIBI ACHCTBUS MAIIIKMH, TPUOOPOB U TEXHHUYECKUX YCTPOKCTB, pa3indarh
YCIIOBHS UX O€30MaCHOT0 MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HHU;

NPUBOJUTH MPHUMEPhI BKJIJa POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKHU, B 00BSCHCHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETHUYECKUE 3HAHMUS 10 (PU3HKE B MOBCEAHEBHOM )KU3HU JIISI 00ECTICYCHUS
0€30IaCHOCTH TPU OOPAIICHUH C MPUOOPAMHU U TEXHUUYESCKUMHU YCTPOHCTBAMH, /I COXPAHCHUS
3JI0POBBS U COOJIFOICHHSI HOPM 3KOJIOTHYECKOTO MIOBEICHHUS B OKPYKAOIIEH cpeie;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIaHUPOBATh padoTy
IPYIIbl, PAMOHAIBHO PACHPEACNATh OOSM3aHHOCTH W  IUIAHUPOBATh  JCSTEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHre PacCMaTpUBAEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHMU S
11 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Wroro mo paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmnoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubmmnoreka [JOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pazpea 4.

IJIEKTPOANHAMHUKA



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

bubnunoreka LIOK

4.1 DTEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
492 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
o HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThl pecypesI
Paznen 1. JIEKTPOJAMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIILHOCTH https://m.edso00.ru/7f41c97c
Uroro no pazaeny 4
Paszjnen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5} bubmmorexa [IOK

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



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

Hroro no pazneny

15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorexa LOK
' p p https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ysennus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl

L Hayame werom nosmam ) Bumnoress LIOK

https://m.edsoo.ru/ff0c32e2
OKPYKAIOILEro MUpPa
Posb 1 MecTo ¢uzuku B
2 o s span ) Bubmorexa LIOK

. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIbHOCTH
T0AeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [{OK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMepHOE NpsIMONMHEHHOE 1 bubmmnoreka HOK
JIBUOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubmuoteka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe maienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Dmwertne wanepramnor ros ) BuGmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
110 OKPYKHOCTH
3 Tames Hnepmamme corewst | 1 BuGmmorexa LIOK
' . https://m.edsoo.ru/ffOc3be8
orcyeta. llepBblii 3akoH HeroTOHA
9 Macca tena. Cuna. [Ipunmun 1 but6mmoreka [IOK

CyIepno3uiiuu cuji. BTopoil 3akoH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herotona miiga matepuanbHOU
TOYKHU

Tpetuii 3akon HeroToHa niis

bub6numoreka [IOK

10 MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| S epns e Bumorera 0K
i https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCThb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU Bu6mmoteka [JOK
JIBUKEHUH TeEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpaliaTeiabHOe
JBIKEHUE a0COJIFOTHO TBEPIOTO Bubsorexa [IOK

14 tena. MomeHT cunbl. [lnevo cumsl. )

.. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubmuoreka [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTUBHOE IBUJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 I;:fe?;;;:;(g;‘ ﬁzﬁ;mffeopeMa 00 bubmorexa LIOK

S https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOU
SHEPTrUHn
[ToreHmansHas 3HEPrHUsl.
[MoTennmansHas SHEPTHs YNPyro Bubmorexa [IOK
17 nehOpMUPOBAHHON MPYKUHBI.

[TorenuunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IloTenumanbHEIC U
HEeIOTEeHIMaIbHBIC CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHHUEM MEXaHHUYECKOM
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHHUS MEXaHUYECKOU
SHEPTrUu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHUJIbI C ©BMCHCHUEM
MEXaHUYECKOW YHEPTHUHU Tejla Ha
pUMEpE PACTSIKCHHSI PE3HHOBOTO
KIyTay»

KonTponbhas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUSI B MEXAHUKE»
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABUKEHUE.

Anddyszus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4b74

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEHW M TBEPABIX TEI

23

24

25

Macca monekyn. KonuuectBo
BeniecTBa. [locrosHHas ABoraapo
TennoBoe paBHOBECHE.
Temneparypa u e€ nu3mepeHue.
IIIxana remneparyp Llenbcus
Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

bubnunotexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpeHEN KUHETUYECKON

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3Hepr1/m JBUKCHUA MOJICK}’JI.
YpaBaenue Menpeneena-

Kinaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpamMu COCTOSIHUS
pPa3peKEHHOTO Ta3a»
29 N3omnporiecchbl B uaeanbHOM raze u bu6nmorexa LIOK
uX rpaduueckoe npeicTaBICHNuE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 CITIOCOOBI €€ M3MCHEHUSI. bubnuorexa [{OK
KonngecTBo TEmIOTH 1 paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpenHss sHeprus
O0JHOAQTOMHOTI'O UJICAJIbHOTO Ta3a
31 Buasl Teronepenaun bubmiorexa LJOK
https://m.edsoo.ru/ff0c5¢c36
YnenbHas TEMIOEMKOCTh
30 BerecTBa. KonmuecTBO TEIIOTHI bubmmoreka IIOK
npH Terionepeaaue. AquadaTHbIN https://m.edsoo.ru/ff0c5c36
mpoIiecc
I1epBbIil 3aKOH TEPMOTMHAMUKHA U bu6muoreka [JOK
33 .
€ro MpUMEHEHHUE K U30mpoIeccam https://m.edsoo.ru/ffOc5efc
| Htoermeen e B 10K
‘ https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Ipunuun nevicteus u KIT bubnunoreka LIOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[
37 DKooruyeckue npoodIemMbl

TCIIJIOOHCPICTUKHA



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

Ob6o06maromuit ypox

bubnunorexa LIOK
38 «MonekynspHas ¢puzuka. OCHOBBI hitps://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKHY
39 Eﬁ?einzzalgiﬁgnﬁ TeOI\SEOBH bubmorexa [IOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKHY
40 [TapooOpazoBaHue 1 KOHEHCAIHS. Bu6mumoteka [JOK
Vcnapenre u KUIeHne https://m.edsoo.ru/ff0c63b6
40 raoers nostya, Huewmenai buGanorexa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
2 caoners xpuetaton, Koe BuGmorera LIOK
P AR https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepuabl
p | pomeme s Bumorera 0K
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmmoreka IIOK
44 VYpaBHeHMe TeI10BoOro dagaHca hitps:/m.edso0.ru/ff0c6820
- buGaorea LIOK
P DAL a https://m.edsoo.ru/ff0c6bcc
DIIEKTPUYECKUX 3apsSIO0B
[IpoBOgHUKY, TUITEKTPUKH U
16 MTOJIyIIPOBOJTHUKH. 3aKOH bu6muoreka [JOK
COXPaHEHHS ANEKTPHUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumoneiicTBue 3aps1oB. 3akoH
47 Kynona. Touyeunsrit bubmorexa [IOK

SIIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosst. [lpuHumn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

PaboTa cui1 31eKTpOoCTaTHUeCKOTro
o, Ilorennuan. PasHocth
IMOTSHIAJIOB

[IpoBOHUKY U TUAJECKTPUKU B
ANEKTPOCTATHYECKOM IIOJIE.
JuanekTpudeckas IpOHUIIAEMOCTb

OnekrpoéMkocTs. Konnencatop

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c6df2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTOpa. JHEPrus
3apsHKEHHOTO KOHIEHCaTopa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGoparopHas paboTa
"N3mepenue 2eKTpoEMKOCTH
KOHJeHcaropa"

IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHuecKast 3alluTa.
3azeMyIeHHE SIEKTPONpUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma aJist
y4acTka 1enu

[MocnenoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COEMHEHUE MMPOBOTHUKOB.
JlaGopaTtopHast pabora «M3yueHue

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

62

CMEIIaHHOTO COEJIMHEHUS
PE3UCTOPOB

Pa6ota u mourHOCTH
AIEKTPUUECKOT0 TOKa. 3aKOH
Jxoyns-Jlenna

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUYECKON LIETIH.
KopoTkoe 3ambikaHme.
JlaGopaTtopHnast pabora
«M3mepenune DJ]C uctouHuka Toka
Y €ro BHYTPEHHETO
COTIPOTUBIICHUS»

PesepBublil ypok. KonTpoibHas
pabora 1o Teme
"OnexkTpoauHamuka /
Bcepoccuiickas npoBepoyHas
pabota

Ob6o06maromuit ypok
«DNEeKTpoANHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

ONEeKTpOHHAs IPOBOAUMOCTD
TBEP/ABIX METAJIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIJIOB OT
TEMIIEpaTypBhI.
CBepxnpoBOIUMOCTb

DNEKTPUUECKUH TOK B BaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

bubnuoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88be

63

[TomynpoBOIHHUKH, HX
COOCTBEHHAs M IPUMECHast
npoBoauMocTh. CBoicTBa p—N-
nepexona. [lomynpoBogHuKOBbIE
IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAxX U

64 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DJICKTPOTUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

65 CaMOCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTpuuecKue Npuodopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTponbhas pabota mo Teme

67 «Qnekrpocraruka. [1ocTosHHBIHI 1 Bu6mmoteka [IOK
9JIEKTPUUECKUI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepsHblit ypok. O6o0maromumii 1 bubmmnoreka HOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka Kour I HAara 00
/o Beero POJIbHbIE PaKTHYECKHE H3ydenus Pa30BaTCJIbHbIC
padoTbI padoThbI pecypcnl
[TocTostHHBIE MATHUTHI U UX
B3auMo/ieicTBUE. MarHuTH
1 ni)?Ie. I(;Iéin)p MZFHI;HOIZ > 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c9778
WHAYKIUA. JIMHAA MarHUTHOM
UHIYKIUH
MaruauTtHoe 1nose NpoBOJHUKA C
2 TokoM. OnbIT Dpcrena. 1 Bbu6moteka [JOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yueHnue
3 MarHII;THOI;o noﬁﬂ KaTymKI/Iy: 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIST Ha
5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnmnoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHuTHASE WHYKIIHSL.
IToTOK BEKTOpAa MarHUTHOM
6 uHaykuuu. J/1C naaykunu. 3aKkoH 1

3JIEKTPOMArHUTHON MHIYKIIMHU
®@apanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas paboTa
«MccnemoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

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

10

11

TexHu4eckue ycTpomucTBa U UxX
MIPUMEHEHHUE: TTOCTOSTHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYb
O6o6maromuii ypok «MarauTHoe
noJie. DJIEeKTpOMarHuTHas
WHIYKIHSD

KonTponbhas pabota mo Teme
«MarauTHoe€ 1oje.
DNIeKTpOMarHuTHasE WHIYKITUS

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUUECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue sHepruu

bubnuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
HAa HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHbIil KOHTYP.
CB00OOAHbIE ANEKTPOMATHUTHBIE
KOJIeOaHUs B NACAIbHOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

KoJ1e0aTeIbHOM KOHTYpE.
AHAJIOTHS MEXKy MEXaHUYCCKHUMH
U 3JICKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

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

IlepeMeHHBIHN TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYEHUE CUIIBI
TOKa U HANPSKEHUS

bubnmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTporepeaay

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
IIEKTPO3HEPTUHU B ITOBCEHEBHOMN
KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHeHHs U

bubnunoreka LIOK
https://m.edsoo.ru/ffOccab4



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

JUIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIEC BOJIHBI

3Byk. CKOpOCTb 3ByKa. [']poMKOCTh

bu6nmmoreka [IOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
| S s B LOK
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBS3U U
24 TeneBueHus. Pa3Burue cpencTs
cBs3u. Paguonokanus
o5 KonTtponpnas padora «Konebanus Bbu6moteka [JOK
¥l BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
26 pacrpocTpaHeHHE CBETA B bubnuoreka [IOK
OJIHOpOIHOM cpene. ToueuHsIii https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyd cBeTa
OtpakeHnue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI cgeta. [loctpoenue EH@]_HOTeKa HOK
. ttps://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TNIOCKOM 3epKajie
[Tpenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubmmnoreka HOK
[IpenenbHBIN YOI MTOJHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHUS
JlaGopaTtopHnasi pabota
29 «M3mepenne nokazarenst ]hSH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ffOcd67a
MPEJTOMIICHUS CTEKIIa
JInn3sl. [TocTpoenne
30 u300pakenuii B munze. Popmysa bubmuoreka [JOK

TOHKOM JTUH3GL. Y BEJINYEHNE
JIMH3EI

https://m.edsoo.ru/ffOcddle



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

31

JlaboparopHas paboTa
«Hccnenosadnue cBONUCTB
M300paXCHUH B TMH3AX)

32

33

34

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro cBeta. L{Ber.
JlaboparopHas pabota
«Halnronenue nucrnepcuu cBeTay
WnTepdepenmus certa.
Hudpakuus cera.
Hudpakuronnas pemerka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bubmuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue mpuOOPsI U
YCTPOMCTBA U YCIIOBHS MX
0€30MacHOr0 NPUMEHEHUs

36

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
ITocTynaTel cneuaIbHON TEOPUH
OTHOCHUTEIIFHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfad?2

38

39

40

OHeprus ¥ UMITYJIbC
pENATUBUCTCKON YacTullpl. CBs3b
Macchl C SHEPTUEN U UMITYJIHCOM.
OHeprus NoKost

KonTtponbhas padora «OnTuka.
OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTEJIBHOCTH

®otonsl. opmyia [1naHka.
OHeprust U UMITYJIbC POTOHA

bubnuoreka [{OK
https://m.edsoo.ru/ff0cfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpsITHE U HCCIEN0BAaHNE

bubnunoreka LIOK
41 porospexra. Omprrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
KOHBI POT KTa. BHCHU
42 %?ZISLHTegl({)a(;?Iq;(bqusaggzmi ) bubmorexa [IOK
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodrdpdexra
13| Toboncos, Revsoonoe nciicrane Bubmuorera LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
44
¢doTorIeMeHT, POTONATIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Permrenue 3agad mo reme bu6nmoreka LIOK
«D1eMEHTHI KBAHTOBOM OIITUKMN https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OMBITEI
16 Pezepdopna o paccesuuro a- bubmuorexa [IOK
yacrtull. [ImanerapHas Mozenb https://m.edsoo.ru/ff0d091a
aroma
bubmnoreka IIOK
47 Hocrynatst bopa https://m.edsc])lo.ru/fdeOafa
W3nydyenue u norioueHue
48 ($OTOHOB MpH Mepexoie aToma ¢ bu6muoreka [JOK
OJTHOTO YPOBHS DHEPTUU HA https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl ciekTpos
BomHOBEIE CBOIICTBA YaCTHII.
49 Egﬁ;ﬁ:ﬂ;i};?{?;nﬂosoﬁ bubmorexa TTOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE M3JTyUYCHUE
50 OTKpBITHE PAAMOAKTUBHOCTH. bubnuotexa [JOK

OmnsiTel Peszepdopaa mo

https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0afa
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51

OMpCACIICHHUIO COCTaBa
pPaarOaAKTHUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

52

53

54

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ["Tamma-uziaydyenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
ACIEKThI IAEPHONU SHEPTETUKHU

DNeMEHTAapHBIE YaCTULIBI.
OTtkprITHE TO3UTPOHA. MeTo b1
HaOJI0IEHUS U peTUCTpaluU
31eMeHTapHbIX yacTull. Kpyrubiii
cron «DyH1aMeHTaIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
($u3nYECcKOil KapTUHBI MUpa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS AaCTPOHOMHUH.
[IpuxnagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE

acTpoHoMHHU. Buj 3BE€31HOTO HEbA.

Co3sBe3us, sipKue 3BE31bI,
IUTAHETHI, UX BUJIMMOE JBHKEHUE.
ConHeuHas cucremMa

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounuk sueprun CoiiHua u
3BE3T
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58

59

3BE3 MBI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEICTABJICHUS O MMPOUCXOKICHUU
u 3Bosounu ColHia U 3BE3]1

Mineunsiit [1yte — Hama
lNanmaxTuka. [Tonoxxenue n
neuxenue ComHua B ["anakTuke.
lNanmakTuku. YEpHbIE ABIPHI B sIpax
raJaKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBO€ HU3iydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie nmpoGiembl
aCTPOHOMHH

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKN»

Ob6o6maromuit ypok. Ponb puzuku
¥ aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax NesaTeTbHOCTH
YeJI0BeKa

Ob6o6maromuit ypok. Poib n
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
(bu3nvecKoit Teopun B
(bOpMUPOBAHUY MPECTABICHHIA O
buznUYecKoil KapTUHE MUpa




65

Ob6o6maromuii ypok. Mecto
(bU3nIeCKOil KapTHHBI MUPA B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOIE

66

PesepBHbIil ypok. MaruutHoe
1oJie. JJIEKTpOMarHuTHas
MHAYKLIHS

67

PesepBHbliil ypok. OnTHka.
OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCUTEIBHOCTHU

68

Pesepnblii ypok. KBanrosas
¢du3uka. D1eMeHTbl aCTPOHOMHHU U
acTpou3uKu

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha MPHMEpax poJib U MeCcTO (HU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYyYHOH KapTHHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOIMH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH

10.2

10.3

Y4uThIBaTh TPAHUIBI TMPUMEHEHHS W3YyYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuaibHas TOUKa, HHepLUuaibHas CUCTeMa OTcUETa, abCONIOTHO TBEPOE
TEJO0, UICaIbHBIN T'a3; MOJEIN CTPOCHMSI ra3oB, JKUIKOCTEW U TBEPIBIX TEl,
TOYCYHBIN AJIEKTPUUECKUI 3apsl — P pelieHnH (HU3HNUECKUX 3a71a4

Pacno3HaBaTh Qu3nueckue sABiieHus (MPoLecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUUECKON TEOpUU CTPOEHUs
BEIIECTBA U DJJEKTPOJAMHAMHMKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE JIBUXKEHHE, CBOOOJHOE IaJieHue TeJl, JBHXKEHHUE 10
OKPY)XHOCTH, WHEpUHs, B3aumMoOAeHcTBHE Tei; Au(dy3us, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE XKHUAKOCTEH U TBEPABIX Tel, U3MEHEHHE 00bEMa Tel
IIpM HarpeBaHuM (OXJIAXKICHUH), TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJ€HCalus, [IJIaBJICHUE, KPUCTAJIM3allMs, KUIIEHHE, BIIAYXHOCTh BO3/yXa,
MOBBIILICHNE JIaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBA3b
MEXAy IlapaMeTpaMH COCTOSIHMS ra3a B M30IpoLEccax; dJIEKTPU3aLMs Tell,
B3aMMOJICUCTBHUE 3aPs10B

10.4

OnuceIBaTh MEXaHUYECKOE ABWIKCHUC, UCIIOJIb3Ysd (1)I/I3I/I‘-ICCKI/IG BCJIMYHHBI:
KOOpAuHara, 1IyTb, NEPpEMECIICHNUEC, CKOPOCThb, YCKOPCHUC, MaCCa TCJla, CUJIA,
HMITYJIBC TEI1a, KHMHETHYCCKast OHEpPTIUs, NOTCHIMaJIbHaA OHEpTIU-,
MEXaHHU4YCCKas pa60Ta, MCXaHUYCCKass MOIIHOCTD,; IPpHU ONNTMCAHHUU ITPABUIIBHO
TPAKTOBATbH (bmnqecxnﬁ CMBICIT UCITOJIB3YEMBIX BCJIMYHH, UX 0003HaUYCHHS U
CAMHUIIBI, HaXOJHUThb (I)OpMy.]'IBI, CBA3BIBAOIIUC JAHHYIO (I)I/BI/ILIGCKYI-O
BCJIIMYHMHY C APYTHUMU BEINYNHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TETUIOBBIE CBOWMCTBA TEN M TEIJIOBHIE SIBJICHUS,
UCIIONB3Yys (PU3NUECKHe BEIMYMHBI: JIaBlIEHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETHYecKas SHEprus Xa0THYECKOTO JBIKCHUS MOJIEKYIT,
CpeOHEKBaJpaTUYHAsA  CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIIOTHI,
BHYTPEHHsIS dHEprusi, padbora rasza, KOd(PQPUIHUEHT MOJIE3HOTO JEeUCTBUSA
TEIJIOBOTO JIBUTATENs; IPU OMHCAHUU MPABHIIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJT WCIIOJB3yEeMbIX BEIIMYMH, WX OOO3HAYCHHS W €IUHUIIBI, HAXOIUTh
bopMynBl, CBS3BIBAOIINE JAHHYIO (U3HYECKYI) BEIUYUHY C APYTHMHU
BEJIMUYMHAM

10.6

OnuceBaTh HU3YUCHHBIC DJICKTPUYCCKUEC CBOMCTBaA BCIICCTBA U DJICKTPHUICCKUEC
SABJICHUSA (npoueccm), HCIIOJIB3YA (I)I/I3I/IquKI/IC BCIINYUHBI: BHCKTpI/I‘{CCKI/Iﬁ
3apAad, SJICKTPUUCCKOC II0JIC, HaprI)KéHHOCTB I1oJIsA, IMOTCHIUaJl, pa3HOCTb
MNOTCHIUAJIOB; IIPpHU OMNHWCAHHUU IIPABHUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II‘/’I CMBICJI
HCIIOJIB3YCMbIX BECJIMUUH, UX 0003HaUYCHHS U CAWHUIBI; YKa3bIBaTb q)OpMy.]'II)I,
CBA3BIBAIOINMEC JAHHYIO Q)I/ISI/I‘ICCKyIO BCIMYMHY C APYT'UMHU BCIINYMHAMU




10.7

10.8

10.9

10.10

10.11

aHATM3UPOBATh (PU3UUECKUE MPOIECCHl U SIBICHUS, MCIIONB3Ys (U3NUECKUe
3aKOHBI W TIPUHITUIIBL: 3aKOH BcemupHoro taroteHus, |, Il u Il 3akonbI
HploTOHA, 3aKOH COXpaHEHHsS MEXAHUYECKOW SHEPruu, 3aKOH COXPaHEHUS
UMITyJbCa, MPUHIUI  CYNEpPHO3ULUU CHJ, TPUHIUI  pPaBHOMNPABUA
MHEPLHATIbHBIX CHUCTEM OTCUETA; MOJIEKYJISIPHO-KHUHETUYECKYIO TEOPHUIO
CTPOCHUS BEILIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEN KUHETUYECKOM SHEPTUH
TEIUIOBOTO IBYKEHHS MOJIEKYJ ¢ aDCOMIOTHON TeMIIepaTypoH, epBbIi 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHHsI AIEKTPUUIECKOro 3apsia, 3akoH Kymnona;
Opd  3TOM  pPa3IU4aTh  CJIOBECHYIO  (OPMYJIHMPOBKY  3aKOHA, €ro
MaTeMaTHUYeCKOE BhIPAXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC IPUHLMIIBI JCWCTBUS MallMH, [PUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  paszNuyaTh  YCIOBHS  HUX  0€30MacHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOMN KU3HU

BBINONHATE AKCIIEPUMEHTHI TI0 HCCIICAOBaHUIO (U3WYCCKUX SIBICHUU W
MIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH; MPU ITOM
dbopMynupoBath mpobieMy (3agady) U THIOTE3y Yy4eOHOrO SKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEI0KEHHOTO 000pYIOBaHUS, TPOBOJAHUTH OIBIT U
(bOopMyYITHPOBAThH BHIBOJIBI

OCYH_IGCTBJ'IHTB IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA q)HSH‘{eCKI/IX BCJIIMYHUH; IIpHU
9TOM BI)I6I/IpaTI> ONTUMAJIBLHBIH  CIIOCO0 HU3MCPCHUA U HCIIOJb30BAaThb
HN3BCCTHBIC MCTOJAbI OLICHKH HOFpGIJ.IHOCTGfI I/I3MepeHI/II71

HccnenoBaTh  3aBUCUMOCTH M@Ky  (U3WYECKMMH  BEITUYMHAMH  C
HCIIOJIb30BAHUEM  IIPSAMBIX M3MEPEHHUM; NPU ITOM  KOHCTPYUPOBATH
YCTAaHOBKY,  (PHKCHpOBAaTh  pE3yJNbTaThl  IOJYYEHHOH  3aBUCHMOCTHU
dbuznyecKuXx BEIMYMH B BUAE TaOMUI[ U TpapUKOB, JENaTh BBIBOABI IO
pe3ynbTaTaM MCCIIEIOBaHU

10.12

10.13

10.14

10.15

10.16

Cobmronats mpaBmiia 0€301MacHOrO Tpy/aa MPH MPOBEIECHUH MCCIIEIOBAHUNA B
paMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-HCCIe10BaTeNbCKON U MPOEKTHON
NEeSTEIbHOCTH €  KCIOJIb30BAaHMEM  U3MEPHUTENBHBIX  YCTPOHCTB U
71a00paTOPHOTO 0O00PYIOBAHMUS

Pemarpy pacu€THple 3amauM ¢ SBHO 3aJaHHON (PU3MYECKOH MOEINbIO,
UCIIONB3Ys (PU3UYECKUE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHAJIM3a YCJIOBHS
3aJjauM BBIOUPATh PU3NYECKYIO MOJIENb, BHIACIATh (PU3NUECKUE BETHUMUHBI U
(dhopMysbl, HEOOXOTUMBIE JIJIsl €€ pelIeHusI, TPOBOINUTH PACUETHI M OLICHUBATh
pPEATbHOCTbh MOTYYEHHOTO 3HaYeHHS (PU3UIECKON BETMUHUHBI

PemaTe KaueCcTBEHHBIE 337]a41: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
[EMOYKY PACCYKICHHUI C OTIOPOIl HA N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue BICHU

Hcnonb3oBaTe  OpuU  peUmleHMH  y4yeOHBIX  3a7ad  COBpPEMEHHBIE
MH(OPMALlMOHHBIE  TEXHOJOTMM  JJI1  TOUCKa, CTPYKTYpHUPOBAHMS,
UHTEpOpeTallid M TpeACTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJISIpHOU
uH(pOpMalLlMK, TMOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

[TpuBOIUTE IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pasBUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOopeTHUECKHUE 3HAHUS MO (U3HMKE B MOBCEJIHEBHOM >KHU3HU
Juis  obecnieueHust 0Oe30MacHOCTH MpU  oOpamieHMH ¢ npubopamu U




TEXHNYCCKUMU YCTpOﬁCTBaMH, AJid COXpaHCHHUA 3O0POBbBA U COGJIIOI[GHI/IH
HOPM SKOJIOTHYECKOTO TOBE/ICHUS B OKPYKAIOIIEH cpere

10.18

PaGoTtath B rpynme ¢ BBINOJHEHHEM pPAa3IUYHBIX COLHUAIBHBIX POJICH,
IJIAHUPOBATH PAbOTy TPYMIBI, PAIIMOHATBLHO PACIPENesTh 00I3aHHOCTH U
IJIJAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, aJE€KBATHO
OLICHUBATh BKJIAJ KaXJI0r0 M3 YYaCTHUKOB TPYNNbl B pPELICHUE
paccmaTpuBaeMoil mpoOiieMbl

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

111

11.2

JleMOHCTpHpOBaTh HA MPUMEPAX poJib U MecTo (Gu3uKku B (HOpMHpPOBAHHH
COBPEMEHHOI HayYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B TNPAKTHYECKOM JAEATEIbHOCTH JIIOAECH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

YYuTBIBaTh TPAHUIBI TMPUMEHCHHS W3YyYEHHBIX (U3HUSCKUX MOJICIICH:

TOYEYHBIN AJIEKTPUUECKUH 3apsifl, ACpHAs MOAEIb aTOMa, HYKJIOHHAs MOJEIb
ATOMHOTO Siipa TMPH peleHN: (PU3MIecKux 3a1a4d

11.3

114

115

PacnioznaBath (husndeckue siBieHUs (IPOLECCH) U OOBACHATh MX Ha OCHOBE
3aKOHOB  JJIEKTPOJAMHAMHMKM W  KBAaHTOBOM  (U3UKU: 3JIEKTpUYecKas
POBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, 3JEKTPOMArHUTHAs MHAYKLU, JEeHCTBHE
MarHUTHOTO TIOJII HAa TPOBOJHHK C TOKOM M JBWKYIIMHCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJeOaH!s U BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, OTpaXeHue, MpeloMIIeHue, uHTepdepeHus, aAudpakuus Hu
HoJsipu3alusl CBeTa, JAUCHEpCUs CBeTa, (OTOIIEKTpUUeckuil 3¢ dext
(potorddext), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
aToMa BOJIOPO/a, ECTECTBEHHAsl U MCKYCCTBEHHAs paJIMOaKTUBHOCTb

OnuceiBaTh M3y4EHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE, JJIEKTPUUYECKYI0 IPOBOJUMOCTb  DPA3IMYHBIX Cpel) H
DIIEKTPOMArHUTHBIE  sIBIIEHUS  (TpOIECChI), HUCIMONB3YysA  (hU3HUecKHe
BEJIMYMHBL: 3JIEKTPUYCCKHIA 3aps]l, CHJIa TOKA, dJICKTPHUSCKOE HANpsHKEHUE,
AIIEKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh MoTeHIuanoB, DJIC, paboTa Toka,
HHAYKOWA MAaroHuTHOTO IIOJIA, CHUJIa AMnepa, culia HopeHua, HHAYKTUBHOCTDH
KaTYIIKH, SHEPTUS AIEKTPUYECKOTO M MATHUTHOTO TOJIeH, IEPHOJ] U YacTOTa
KoJieOaHul B KOJeOaTeIbHOM KOHTYpe, 3apsj M CUja TOKa B TPOIECCe
TapMOHUYECKHX JJIEKTPOMArHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOsSHUE U
ONTHUYECKasl CHJIA JINH3bI; PU OMKMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUI
CMBICT UCTIOJB3YEMbBIX BEIMYWH, UX OOO3HAYEHUS M €IUHUIIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C JAPYTUMHU
BEJIMYUHAMU

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBLIC SABJICHHSA U TPOLCCCHI, HCIOJIb3YysA
q)HSquCKI/Ie BCIIMYUHBI: CKOPOCTH JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI
U YaCTOTa CBCTA, SHCPIruss U HUMIIYJILC (I)OTOHE[, nepuoJ IoJrypacmnaja,
OHEPrusg CBA3WM AaTOMHBIX SAAC€p, HpHW OINHCAHWH MPABHUIBHO TPAaKTOBATh
(I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI UCITIOJIb3YCMbBIX BCIMYHH, UX 0003HaUYCHUS U CAUHUIIBI,




yKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME MAAHHYIO (U3UUYECKYIO BEIUYUHY C
JPYTMMHU BEJIMYHMHAMU, BBIYUCIIATh 3HAUCHHE (PU3HMUECKON BEJIMUNHBI

11.6

11.7

AHann3upoBaTh (PU3MUECKUE MTPOLECCHI U SBJIECHUS, UCIOIb3Ys (U3NYECKHE
3aKOHbl M TPUHOMIBL 3aKOH OMma, 3aKOHBI MOCJIEJOBATEIBHOTO U
HapajyIeNIbHOTO COEIMHEHUs MIPOBOJIHUKOB, 3aKkoH JIxkoynsa — JleHna, 3akoH
AIIEKTPOMArHUTHON WHAYKIUH, 3aKOH HPSIMOJIMHEHHOTO PaclpOCTpaHEHHUs
CBETAa, 3aKOHbI OTPAKEHHUS CBETA, 3aKOHBI IPEJIOMIICHHUS CBETa, ypaBHEHHE
OnnmreitHa s ¢orodddexra, 3aKOH COXpaHEHUS DHHEPIHH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH COXPAaHEHHS 2JEKTPUUECKOIo 3apsjia, 3aKOH
COXpAaHEHUs MaccOBOrO 4YHCIIa, IOCTylIaTsl bopa, 3aKOH pagMOaKTUBHOIO
pacmaza; Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTE€MaTUYeCKO€  BBIPA)KEHME U yClOBMS  (TpaHuUlbl, o0sacTh)
IPUMEHUMOCTH

OnpenensaTh HanpapJIeHUE BEKTOPA MHYKIIMHA MarHUTHOT'O 10JIs1 IPOBO/IHUKA
C TOKOM, cuJibl AMriepa u cuibl JIopeHna

11.8

11.9

Crpoutpb U omnuceiBaThb H300paKE€HUE, CO3[aBAEMOE IUJIOCKHM 3€pKalioM,
TOHKOM JIMH30M1

BBINONHATE AKCIEPUMEHTBI 110 HCCIICAOBaHUIO (U3UYCCKUX SIBICHUU U
MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl; TIPU ITOM
dbopmynupoBarh npodiieMy (3a7ady) M TUIOTE3y Y4EOHOro SKCIEpUMEHTA,
COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYIOBaHHUS, TPOBOIUTH OIBIT U
(bopMyIUPOBATH BHIBOIBI

11.10

OcymiecTBISATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYHH; IPU
TOM BBIOMpATh ONTUMAJIbHBIH CHOCOO H3MEPEHUs U HUCIOJIb30BATH
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHHUN

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH  (U3WYECKUX BEIUYHH C WCIIOJIH30BAHHEM
IOPSIMBIX M3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUC TaOIHUIL
U TpaduKOB, JIeTaTh BBIBOABI IO Pe3yabTaTaM UCCIEI0BaHUS

CobmtoiaTe npaBuiia 0€30MacCHOTO TPyAa IPU MPOBENEHUN HCCIIEOBaHHIMA
B paMKax Yy4eOHOro JKCIEpHUMEHTa, Yy4eOHO-UCCIETOBATEIbCKOU |
IIPOEKTHOM J€ATEIBHOCTHU C UCIIOIb30BAHNEM U3MEPUTEIBHBIX YCTPONCTB U
1ab0paTOpPHOro 000pyAOBaHUS

11.13

Pemarp pacu€THble 3amaud ¢ SBHO 33JaHHOM (PU3MYECKONH MOJEIbIO,
UCMONB3Ys (PU3NYECKHE 3aKOHBI U MPUHIMUIBI; HA OCHOBE aHajM3a YCJIOBUS
3aJadu BI)I6I/IpaTI> (1)I/I3I/I'-I€CKyI-O MO/JICJIb, BBIACIATH (1)I/I3I/I'-I€CKI/I€ BCJIMYHHBI U
(bopMyIbl, He0OXOAUMBIE AJIs €€ PeLIeHNUs, IPOBOAUT PACUETHI U OLICHUBATh
PEATbHOCTh MOJTYYEHHOTO 3HAUYCHUS (PU3MUECKON BETMYUHBI

11.14

11.15

PemaTe KaueCcTBEHHBIE 33J]a41: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUHBYIO
IIETIOYKY PACCYXIACHUHN C OMOPOI HA N3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
dbuznueckue BICHU

Hcnonb3oBaTh  OpU  peUmIeHMH  y4yeOHBIX  3a7ad  COBpPEMEHHBIE
MH(OPMALlMOHHBIE  TEXHOJOTMM  JJIi  TOUCKA, CTPYKTYpUPOBAHMS,
UHTEpOpeTallud M TpPEeACTaBICHUS Y4eOHOH M  HAy4YHO-TIOMYJISIpHOU
uH(pOpMalLlMK, TMOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTy4aeMyto HH()OpMAIUIo




11.16

OOBSCHATH TPHUHILMUIBI JEHCTBUS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOWCTB;, pa3inyaTh YCJIOBHS HMX O€30MacHOT0 HCMOJIb30BaHUSI B
HOBCEIHEBHON XU3HU

11.17

[TpuBOANTE IPUMEPHI BKJIAZA POCCUHCKUX M 3apYOEKHBIX YUEHBIX -(DU3UKOB B
pa3sBUTHE HAyKH, B O0BSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI

11.18

11.19

Hcnonk30BaTh TEOpEeTHUECKUE 3HAHUS O (U3HUKE B MOBCEIHEBHOUN JKU3HH
Il oOecrieyeHHsl O€30MacHOCTH mNpu  OOpalieHuH ¢ nOpudopamMu
TEXHUYECKUMHU YCTPOWUCTBAMH, JUISI COXPAHCHHS 3JI0POBBbS M COOIIOJACHHUS
HOPM JKOJIOTUYECKOT'O TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

PaGotare B rpymme C BBIIOJHEHHEM pA3JIUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PacHpeAessTh O0S3aHHOCTU U
IUIAHUPOBATh JEATEIbBHOCTh B HECTaHJAPTHBIX CUTYalMsX, aJEKBaTHO
OLICHMBAaTh BKJIJ KAXKIOrO M3 YYaCTHUKOB TIpYyNIbI B  pELICHUE
paccMaTpuBaeMoi poOIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC
Kon Ko
NpoBepPAEeMoOro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasaena
3J1eMEHTa
OU3NKA 1 METOJbI HAYYHOI'O [TIO3HAHM A
®dusuka — Hayka o npupoze. Haydnble MeTONBI TO3HAHUS OKPYXKAIOLIETO
11 Mupa. Ponp skcnepuMeHTa M TEOpUH B MPOLECCE MO3HAHUS NPUPOIBI.
OKcIIepUMEHT B (PU3HKe
1 MogenupoBaHue GU3NUECKUX sBJIEHUI U porieccoB. HayuHble runoressl.
dusnueckue 3aKOHBI M TEOpUH. [ paHHUIBI TPUMEHUMOCTH (PUZNIECKUX
1.2 3akoHOB. [IpuHuun coorBerctBus. Poinb u  mecto  Qusuku B
(hopMHUpPOBaHUN COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B IPAKTUYECKON
JESTEIbHOCTH JIIOJEH
2 MEXAHUKA
KMHEMATHKA
211 Mexannueckoe qBrxkeHre. OTHOCUTENBHOCTh MEXaHUYECKOIO IBHYKEHUS.
o Cucrema orcuéra. Tpaekropust
[lepemenienue, ckopocTb (CpeaHsisl CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
2.1.2 YCKOPEHHE MATEpPUAIbBHOM TOYKH, HX IPOEKIUM HAa OCH CHCTEMBI
koopauHaT. Clio’keHHEe NepeMEIIeHUN U CI0XKEHHE CKOPOCTel
PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsSIMOJIMHEHOE aBMkeHue. ['paduku
2.1.3 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsI, IyTH U NEPEMELICHUS
MaTepUaIbHOU TOUKHU OT BpEMEHU
214 CBoOoaHoe najeHue. Y ckopeHne cB0OOOHOTO MaICHHs
2.1 KpuBonuneiinoe nBwxeHue. PaBHOMEpHOE IBHKEHHE MaTepUaIbHON
2.15 TOYKH 10 OKPYKHOCTH. YTJIOBasi CKOPOCTh, JINHEIHAA CKOpocTh. [lepuon
1 yacToTa. L{eHTpoCTpeMUTENBHOE YCKOPEHHE
216 TexHnuyeckue ycTpoicTBa: CIIMJOMETpP, ABMKCHHE CHApsAJOB, LIENIHBIE U
o PEMEHHBIE nIepeadn
[IpakTnueckne  pabotbl.  M3MepeHne  MrHOBEHHOM  CKOpOCTH.
HccnenoBanue COOTHOLIEHMsI MEXAY NYTSIMH, MPOWJECHHBIMU TEJIOM 3a
217 IIOCJIEI0BATEIIbHBIE paBHBIE IIPOMEXKYTKH BpEMEHU npu
o PaBHOYCKOPEHHOM IBM)KCHHHM C HayaJlbHOM CKOPOCTBIO, PaBHOM HYIIIO.
N3yueHne nBukeHUs MapyuKa B BA3KOW KUAKOCTH. V3ydeHne nBUKEHUs
TeJa, OPOIIEHHOTO TOPU30HTAIBHO
JMUHAMUKA
291 IIpunnun ortHocurensHocTH l'aynmnes. Ilepswiii  3akoH  HeroToHa.
o WHepuuanpHble CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMn cynepno3uimy Cui
2.2 Bropont 3axkon HproToHa 1711 MaTepHaabHOW TOYKH B HWHEPLUHUAIBHON
2.2.3 cucreme orcuéra (MCO). Tperuii 3akoH HploToHa 111 MaTepHalbHBIX
TOUEK
294 3akoH BceMupHoro Tsarotenus. Cuna Tsokect. IlepBas kocmuueckas
- ckopocTb. Bec Tena




2.2.5

Cuna ynpyroctu. 3akoH I'yka

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHsI CKOJBXEHUS U cujla TPEHUS

2.2.6 nokost. Koadpumument tpenns. Cuta cConpoTUBIICHUS MTPU ABHKECHUH Tella
B )KMJIKOCTHU WJIU Ta3e

2.2.7 [TocTynaTenpHOE U BpAIIaTEIbHOE JBMKEHUE a0COIMIOTHO TBEPIOTO TEsa

298 MomeHT CHIIBl OTHOCHTENLHO OCH BPAILCHHS. [Ineyo cunbl. YcnoBus
paBHoOBecusi TBEpAoro tena B MCO

299 TexHuuyeckue ycTpoWcTBa: MOAIIUIHUKY, ABM)KEHHE HCKYCCTBEHHBIX
CIYTHUKOB
[Ipaktuyeckne paboTel. M3ydenue nBMKEHHS Opycka O HAKJIOHHON
IJIOCKOCTH O AeCTBHEM HECKONbKUX cull. MccnenoBanue 3aBUCUMOCTH

2.2.10 CHJI YIIPYTOCTH, BO3HUKAIOIINX B 1e()OPMUPYEMOIl TPYKUHE U PE3UHOBOM
oOpa3ue, OoT BenuuuHbl uX jAedopmauuu. HMccnenoBanue ycinoBuit
paBHOBECHsI TBEPJIOTO TEJA, MMEIONIETO OCh BpAIICHUS

3AKOHbI COXPAHEHNW S B MEXAHUKE

231 Nmnynec MaTepuanpHOW TOYKH, CHUCTEMBl MAaTEpHAIBHBIX TOYEK.
WMiynibe cHIIbl M K3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umiynbca B UCO. PeaktuBHOE ABMKEHUE

2.3.3 PaGota cubl

234 MOILIHOCTE CHIBI

235 Kunernueckast sHeprus MmarepuaibHOl Touku. TeopemMa 0 KHHETHYECKOH
SHEpPIUu
[TorennmanbHas JSHEPIHUSL. [TorenumansHas SHEPTUS YIIPYTO

23 2.3.6 nedopmupoBaHHOil npykuHbl. [loTeHnManpHas SHeprus Tena BOIM3U

TMOBEPXHOCTH 3eMJIH
[lorennmaneHple W HEMOTEHOUANbHbIE  cWibl. CBs3p  pabOTHI

2.3.7 HEMOTEHIUAIbHBIX CHJI C U3BMEHEHHEM MEXaHMYECKOW SHEPTUU CHUCTEMBbI
TeJl. 3aKOH COXPAaHEHHs] MEXaHUYECKOH SHEPTHH

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TeXHqucm:Ie YCTPOMCTBA: JIBHJKEHHE pakeT, BOJAOMET, KOIep,
MPYXUHHBIA TUCTOJIET
[IpakTuyeckue paboThl. 3ydyeHue cBA3M CKOPOCTEH Tes MpU HEYIPYroM

2.3.10 ynape. HcciienoBanue cBsi3u pabOTHI CHITBI ¢ H3MEHECHHEM MEXaHUIECKON
SHEpruu Tena

3 MOJIEKVJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

OcHOBHBIE MIOJIOKEHHUS MOJIEKYIISIPHO-KMHETHYECKOM TEOPHH.

3.11 BbpoynoBckoe  gBuwxenue. [duddysusa. Xapakrep ABUKEHHS U
B3aMMOJICHCTBHSI YACTHUI BEIIECTBA

3.1 312 Mo;:vxenn CTPOEHHUSI Ta30B, XHUIKOCTEH WU VTBép,Z[BIX Tel U OOBSICHEHHE

CBOWCTB BEIIECTBAa HA OCHOBE 3TUX MOJIENIeH

3.1.3 Macca monekyi. KommdectBo BeniectBa. [ToctosHHas ABoraapo

314 TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama

temneparyp Llenbcus




Mopnens upeanbHoro rasza. (OCHOBHOE ypaBHEHHE MOJEKYJSPHO-

3.1.5 KHHETUYECKON TEOPUH UACATBHOIO ra3a

316 AGcomtoTHas TeMIieparypa Kak Mepa CpelHell KHHETHYECKOH SHepruu
TEIJIOBOrO ABMKEHUs yacTull rasa. [llkama remneparyp KenbBuna

3.1.7 Ypasuenue Knanelipona — Menaeneena. 3akoH JlanbToHa

31.8 l'azoBbie 3akoHBl. M30mponecchl B HICATBHOM Tra3e C IOCTOSHHBIM
KOJIMUYECTBOM BEIIECTBA: U30TepMa, H30X0pa, n300apa

3.1.9 TexHn4ecKrue yCTporCTBa: TEPMOMETP, OapoMeTp
[IpakTuueckue paboThl. M3Mepenne macchl BO3yxa B KIIACCHOM KOMHATe.

3.1.10 HccnenoBanne  3aBUCMMOCTH ~ MEXIy  IapaMeTpamMH  COCTOSIHUS
pa3peKEeHHOT0 Tra3a

OCHOBbI TEPMOJAMHAMUMKHN

321 Tepmonunamuyeckas cucTema. Buytpennss SHEprus
TEPMOAMHAMHUYECKON CUCTEMBI U CIOCOOBI €€ U3MEHEHMSI

329 KonunuectBo temnotsl u padbora. BHyTpeHHsIsT 3HEprus OAHOATOMHOI'O

NACaJIbHOI'O Ira3a

Buapl Terutonepeaayn: TEIUIONPOBOAHOCTh, KOHBEKIIHS, H3JIydCHHUE.
3.2.3 TeruioéMkocTs Tena. YAelbHAs TEIUIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI IPU TEIIONEpeaaue

HepBbeI 3aKOH TCPMOJHWHAMUKMU. HpI/IMeHeHI/IC IIEPpBOro 3aKoOHa

32 3.24 TEPMOJIMHAMHKH K u3ompoueccaM. ['padudeckas nHTEpIpeTaus padoThl
rasa
TennoBble Mammuubl. [lpuHIMNBL  AEHCTBHS — TEMJIOBBIX — MAIIMH.
325 [IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX MammHax. Koaddumument
nonie3noro aeictBus (nanee — KII/1) teropoit mamunbl. [ukn KapHo u
ero KIIJI
326 Bropoii 3akon Tepmoannamuku. HeoOpatumocTs MporeccoB B MPUPOJIE.
TensoBble ABUraTenu. DKOJIOrHUECKUE MPOOJIeMbl TEMJIOIHEPTeTUKU
307 TexHuueckue ycTpoHCTBa: ABMraTelb BHYTPEHHErO CrOpaHus, ObITOBOM
XOJIOAMIBHHUK, KOHAUIIMOHEP
3.2.8 [IpakTuueckue padbotsl. 3MepeHue yaeapHOM TeMI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI
[TapoobOpazoBanne u koHjeHcanws. VcmapeHwe W KureHue. YenbHas
3.3.1 TEeIJIoTa NapooOpa3oBaHUsA. 3aBUCHMMOCTb TEMIEpaTypbl KHIIEHHS OT
JIABJICHUS
3.3.2 AOCoIIOTHAs! M OTHOCHTENbHAS BIAXHOCTh BO3yxa. HacelmeHnHsi map
333 Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMIUS
33 CBOMCTB KpucTayuioB. JKuakue kpuctasuibl. COBpeMeHHbIE MaTEpUaIIbI
' 334 [InaBneHne © KpUCTAUIM3ALMSA. YJeNbHAs TEIJIOTa  IUIABJICHHMS.
CyOmmmarust
3.35 YpaBHeHHe TEII0BOro bagaHca

TexHu4eckue yCTpOWCTBA: THUTPOMETP M IICUXPOMETP, KaTIOPUMETP,
3.3.6 TEXHOJIOTMM IIOJIy4EHHUS COBPEMEHHBIX MAaTEepHalOB, B TOM YHCIE
HaHOMAaTepPHAJIOB, U HAHOTEXHOJIOTHH

3.3.7 [IpakTuueckue padboTsl. Mi3MepeHue BIaXXHOCTH BO3AyXa




4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnexkTpu3anusi Tel. OJIEKTpUuYecKuil 3apsn. [[Ba Buaa 3IIEKTpUUYECKUX
3apsI0B
4.1.2 [TpoBOTHHMKH, AUDIICKTPUKHU U TIOJYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs MIEKTPUIECKOTO 3apsiaa
41.4 B3anmopeiictBue 3apsnoB. 3akod Kymona
415 Dnextpuueckoe none. Hanpsox€HHocTh anekrpudeckoro nois. [Ipunmun
o cynepno3uiyy. JInHNM HanpsHKEHHOCTH HIIEKTPUYECKOTO TOJIS
4.1 416 PabGora cunm oamektpocrarmueckoro mois. [lorennman. PasHocth
o HOTEHIINATIOB
[IpoBOAHMKH W JUAIEKTPUKUA B IOCTOSHHOM DJIEKTPHUYECKOM IOJIE.
4.1.7
JM3ekTprudecKkasi IpOHUIIAEMOCTh
418 DNEeKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh TIJIOCKOTO
o KOHJICHCATOpa. DHEPrus 3apsHKeHHOT0 KOHAeHcaTopa
Texuuueckue yCTpOICTBA: ANEKTPOCKOTI, ANEKTPOMETP,
4.1.9 3JIEKTPOCTaTUUECKAas 3aI1uTa, 3a3eMIICHUE 3IEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP
4.1.10 [TpakTrueckue paboTel. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOPa
[MTOCTOAHHBIN 2JIEKTPUYECKHWU TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcnoBus  CyIIECTBOBaHMS ~ INOCTOSHHOTO — DJIEKTPHUYECKOrO  TOKa.
o Hcrounmku Toka. Cuiia Toka. [TocTOSIHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma /17151 yyacTka Lenu
4.2.3 DNEeKTpUUECKOEe COPOTUBIIEHHE. Y AeIbHOE CONPOTUBICHUE BELIECTBA
424 [TocnenoBarenbHOE, napaiebHOe, CMEIIaHHOE COCIIMHEHNE
o IIPOBOJIHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akon Jxoyins — Jlenna
4.2.6 MONIHOCTh 3JEKTPUYECKOTO TOKA
aekTpoABIKymas cuwia (ganee — 3J1C) U BHyTpeHHee CONpPOTUBIICHUE
4.2.7 HMCTOYHMKA TOKAa. 3akoH Oma il TOJIHOW (3aMKHYTOM) DJIEKTPUUECKOU
uenu. Koporkoe 3amMblkaHue
4.2 428 DOJNeKTpOHHAs MPOBOJMMOCTb  TBEPIBIX  METAIOB.  3aBUCHUMOCTh
o COIIPOTHBIICHUS] METAIJIOB OT Temrieparypbl. CBepXIIPOBOIMMOCTh
4.2.9 OnexTpuueckuid TOK B BakyyMe. CBOICTBa 3J€KTPOHHBIX TYYKOB
[onmympoBonuuku. CoOCTBEHHass ¥  TPUMECHass  MPOBOJUMOCTH
4.2.10 oJIynpoBoHUKOB. CBolicTBa p-n mnepexona. IlomynpoBoaHHMKOBBIE
prOOpbI
4211 DNEKTPUIECKUI TOK B DIIEKTPOIUTAX. DIEKTPOIUTHICCKAS JHUCCOIHAITHSI.
o OnexTponuns
4212 OnexkTpudeckuil TOK B razax. CaMOCTOSTENbHBIH U HECAMOCTOSITEIbHBIN
o pa3psan. PasnnduHble THIBI CAMOCTOSITENBHOTO pa3psaaa. Moisnus. [lnazma
TexHUUeCKne yCTpOWCTBA: aMIIEpPMETp, BOIBTMETP, PEOCTAT, HCTOUHUKHU
4213 TOKa, dJEKTpOHarpeBaTelbHbIE  MPUOOPBI,  AIIEKTPOOCBETUTEIbHBIC

MPUOOPHI, TEPMOMETP CONIPOTHUBJICHUS, BAKYYMHBIN O], TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN U0, TaJbBaHUKA




[IpakTryeckue paboThl. M3ydeHrne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.

4.2.14 N3mepenne 3/IC ucTOYHHMKA TOKA M €TO BHYTPEHHErO COMPOTHBIICHUS.

HaGuroienue amekTponunsa

11 KJIIACC
Kox Kon
pasiena NPOBePSIEMOr0 IIpoBepsiemMbIe 3JIeMEHTHI COIePKAHUS
3J1eMeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITTIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA
43.1 [ToctosiHHbIe MarHUTHl. B3auMoielicTBUE NOCTOSIHHBIX MAarHUTOB
Marnutnoe mone. Bekrop MarHuTHOW UWHAYKUWU. [IpuHiun
4.3.2 Cyneprno3unuu. JIMHMM MarHuTHOM wuUHAYKUMU. KaprtuHa nauHUN
MarHUTHOM MHIYKIIUH TOJIsl TOCTOSIHHBIX MarHUTOB
MarautHoe mMojie NpOBOJHMKAa ¢ TokoM. KapTuHa nuHUIl mois
433 JUIMHHOTO ~TPSIMOTO  MPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOAHMKA, KAaTyIIKH ¢ ToKoM. OmbIT Dpctena. B3zaumonelictue
MIPOBOJHUKOB C TOKOM
4.3.4 Cwiia Amriepa, e€ MOJlyJIb M HAIIPABJICHHUE
435 Cuia Jlopenia, e€ MOAyb U HampaBiieHHE. JBIKEHHE 3apsKEHHOMN
YacTHUILIbI B OAHOPOJIHOM MarHUTHOM noJie. Pabota cumbl JlopeHia
4.3.6 SIBrIeHre AIEKTPOMArHUTHON WHIYKITUU
4.3 4.3.7 IToToK BeKTOpa MAarHUTHOW MHIYKIIUH
4.3.8 OJ1C unaykuuu. 3aKOH AIEKTPOMarHuTHOM uHAYKIu Papages
43.9 BuxpeBoe snextpuueckoe mone. DJ{C HHAYKIIMU B MPOBOJTHHKE,
JIBHKYIIIEMCSI TIOCTYTATEIHbHO B OJTHOPOJHOM MarHUTHOM I10JIC
4.3.10 [TpaBuso Jlenna
4311 NunyktuBHOCTD. SBnenune camounaykuun. JIC caMOMHAYKITMU
4.3.12 OHeprusi MarHUTHOTO NOJISl KaTYIIKHU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHHYeCKre YCTPOWCTBA: TIOCTOSIHHBIC MArHHTBI, 3JICKTPOMArHHTHI,
4.3.14 AIIEKTPOJBUTATENb, YCKOPUTENH dJIEMEHTAPHBIX YaCTUIl, WHAYKIIMOHHAS
neyb
[TpakTdeckre padboThl. M3ydeHWe MarHUTHOTO IOJIS KaTYIIKU C
4.3.15 TOoKOM. MccrenoBanue AeMCTBUSL MOCTOSSHHOIO MarHUTa Ha PaMKy C
ToKoM. MccrenoBaHue SIBJICHUS QJICKTPOMArHUTHOW WHIYKIIHMH
5 KOJIEBAHUW A 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
511 Konebarenbras cuctema. CBoOoaHbie kosebanusa. ['apmoHMueckue
51 konebanus. [lepuon, yacroTa, ammntyaa u dasa kojaebaHui
5.1.2 [Tpyx1HHBINA MasTHUK. MaTeMaTH4eCKHI MasgTHUK
513 VYpaBHeHHEe TapMOHMYECKHMX KoneOanuii. KunemaTtndeckoe u
JMHAMAYECKOE ONMCAaHNE K0JIe0aTeIbHOTO ABKEHHSI




5.14

[IpeBpalieHrie 3HEPTHUH TpPHU TapMOHUYECKUX KoyeOaHusX. CBs3b
aMIUTMTYbl KOJEOAHWH HCXOMHOW BEJIMYMHBI C aMIUTUTYIAMH
KoseOaHui €€ CKOPOCTH M YCKOPEHHUS

5.15

Konebarenbublii KoHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJIEOaHUS
B HMJACAIBHOM KoyIe0aTeIbHOM  KOHTYpe. AHAJIOTHS — MEXIy
MEXaHUYECKUMHU U DJIEKTPOMAarHUTHBIMH KoJjeOaHusmu. Popmyia
Tomcona

5.1.6

3aKkoH COXpPAaHCHUS DHEPIUM B HACAJIbHOM KoJIeOaTeIbHOM KOHTYpPC

5.1.7

BeiHyx1eHHble MexaHnueckue kosnebaHusa. Pe3onanc. Pe3onaHcHas
KpHBasi. BeIHYK/IEHHBIE 3JICKTPOMAarHUTHBIC KOJICOAaHUsI.

5.18

ITepemenHbIi TOK. CHHYCOUAJIbHBIN IEPEMEHHBIN TOK.

5.19

MOIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJIHOE U JCUCTBYIOIICE
3HAYEHHUE CUJIbI TOKA M HANPSKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTtBo, mepemadya W TOTpeOIeHHUE
ANEKTPUYECKON SHEPTHH. DKOJIOTHUYECKUE PUCKHU TPU TPOU3BOJICTBE
aNeKTpuueckoil sHeprun. KynpTypa ucnonb30BaHus 31€KTPOIHEPTUU
B ITOBCETHEBHOM JKU3HU

5.1.11

TexHHYeCKHE YCTpOWCTBA: celicmorpad, 3IIEKTPUYECKH 3BOHOK,
JIMHUU 3JIEKTpoliepeaad

5.1.12

[TpakTnyeckue pabotel. VccnenoBanue 3aBUCHMOCTH IIEpUOa MaJbIX
KoJleOaHWH Tpy3a Ha HHUTH OT JUIMHBI HHUTH W MacChl Tpy3a.
HccnenoBaHue NEpEeMEHHOTO TOKa B IIENHM M3 IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnudyeckue BOJIHBI, YCIOBHUSI pacrmpoctpanenus. llepuon.
CkopocThb pacmpocTpaHeHHUs U JUIMHAa BoJHBL [lomepeunbie u
MIPOJI0JIbHBIC BOJTHBI

5.2.2

WuTtepdepennus u nudpakins MeXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa

5.2.4

DIIeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3TyYEHUS dJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opuenTaius BekTopoB E, B 1 v B anekTpomMarHuTHOU
BOJIHE B BAKYyM€

5.25

CBolicTBa 3JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, IMPEIIOMIICHUE,
HoJIIpU3aLus, audpakuus, UHTEepEpEHIIHSL. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJH

5.2.6

[ITxama 37€KTPOMAarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHuMnBl ~ paguocBsi3u W TeleBUIAeHUs.  Pannonokanus.
DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOIIeH cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKAJIbHBIE WHCTPYMEHTBHI,
YJIBTPa3ByKOBas JMArHOCTUKA B TEXHUKE M MeIULUHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

53.1

[IpssMonMHEHOE pacpOCTpaHEHHE CBETA B OJJTHOPOIHOM cpene. Jlyd
CBETa




Otpaxkenue cBera. 3akoHbl OTpaxeHHMs cBera. [locrpoeHne

5.3.2 .
1300payKeHHH B IJIOCKOM 3epKaie
533 [lpenomnenne cBeTa. 3aKoHBI TMPETOMIICHHS cBeTa. AOCOIIOTHBIN
" MOKa3aTellb MPEJIOMIICHHUS
534 IlomHoe BHyTpeHHee oTpakeHue. IlpenenbHBI  Yroil  IOJIHOTO
o BHYTPEHHETO OTPaKEHUSI
5.35 Jucnepcus cera. CioxxHbIN cocTaB Oesoro ceera. L{Bet
Cobupatomue U pacceuBaroiue auH3bl. ToHkas aunH3a. PoKycHOE
53.6 paccTosiHUE M ONTHYECKas Ccwia TOHKOM JsuH3bL. lloctpoeHue
e M300paXCHU B COOMPAIONIMX M paccerBaloOmUX JuH3ax. Dopmyra
TOHKOM JIMH3EI. Y BEJIMUCHHE, JaBacMOe JTUH30M
5.3.7 [Ipenenpl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU
Wntepdepentust  cBeta. KorepeHTHbIE  HCTOYHMKH. Y CIIOBHUSA
5.3.8 HaONIOJICHUsT MaKCUMyMOB M MHHMMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakmus cera. Judpaknuonnas pemérka. Y caoBue HaOMIOACHUS
5.3.9 IJIaBHBIX MAaKCUMYMOB IIPH MaJIeHUd MOHOXPOMATHYECKOTO CBETa Ha
JU(PPaKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBeta
TexHU4eCcKre yCTpOICTBA: OUKH, JIyna, poToanmapar, MPOSKIIMOHHBIN
53.11 ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKA,
JppaKIMOHHAS PEeHIETKA, TTOJISPOUT
[Ipaktuueckue paboTel. M3MepeHue mokazarenss MPETOMIICHHS.
5.3.12 HccnenoBanue cBOMCTB H300pakeHWH B JMH3aX. HaOmroneHue

JUCIICPCHUHU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

['paHuubl OPUMEHUMOCTH KJIAacCH4YeCKo MexaHuku. [loctynaTel

6.1 TEOPHH OTHOCUTENILHOCTH: UHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBETA B
BaKyyMe, TPUHIIUIT OTHOCUTEIbHOCTH DWHIITEIHA
6 6.2 OTHOCHUTETBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIeHME BpEMEHU U
COKpAIlleHUE JUIHHBI
6.3 DOHeprust 1 UMIYJIbC CBOOOTHON YaCTHIIbI
6.4 CBsI3b Macchl € HEPTUel U UMITYJILCOM CBOOOIHON YaCTULIbl. DHEPrus
IIOKOS CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKH
711 ®otonsl. @opmyna [lnanka cBsi3u SHEpruM GOTOHA C €r0 YaCTOTOM.
OHeprusi U UMIyJbe GOTOHA
71.2 OtkpeiTe U uccrneaoBanue gorodpdexra. Onbitel A.I'. Ctonerosa.
71 3akonsl pororddexra
713 VpaBuenne OitHmteiHa s dotodddekra. «KpacHas rpaHuia»
doroaddexra
7.1.4 JlaBnenue ceera. Onbitel I1.H. JIebeneBa
7.15 XHMMHYECKOE JEHCTBUE CBETA




TexHuueckue ycTpoHcTBa: (OTOIEMEHT, (HOTOAATUMK, COJHEYHAS

7.1.6
Oatapesi, CBeTOIMO]T
CTPOEHUE ATOMA
701 Mopenb aroma Tomcona. OnbiTel Pe3epdop/ia mo uccieoBaHuio
cTpoeHus aroma. [lnmanerapHas Mojienb aroma
[Toctynatsl bopa. M3nyuenue u noriomenue GOTOHOB IpU Nepexoe
71.2.2 aToMa C OJTHOTO YPOBHS SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp
YPOBHEW SHEPTUMH aTOMA BOAOPOAA
7.2 703 BosHoBbie cBoiicTBa yactul. Bonubel ne bpoinsa. KopnyckymnsipHo-
o BOJTHOBOM Jtyasin3M. JIndpakius 31eKTPOHOB Ha KpHCTAIIaX
794 CrnoHTaHHO€ U BBIHYXKIEHHOE H3JIydeHHUE. YCTPOICTBO M MPUHIUI
paboThI J1azepa
705 Texnuueckue ychpoﬁCTBa: CHEKTpaJIbHbII aHaIN3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED
7.2.6 ITpakTrueckue pabotel. HabnrogeHne IMHEHYaToro cCuekTpa
ATOMHOE A1PO
7.3.1 MeTo 161 HAOIIOACHUS M PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHIL
OtkpeiTe paaroakTuBHOCTH. OnbIThl Pesepdopaa mo omnpeneneHuto
7.3.2 coCTaBa paJoaKTUBHOTO n3nydeHus. CBoicTBa anbda-, Oera-, ramma-
u3nydyeHus. BivsHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI
OtkpeiTe TmpOTOHA W HeWTpoHa. HykioHHas wogens sjapa
7.3.3 ['eitzenbepra — HWBanenko. 3apsg snpa. MaccoBoe uucio sjpa.
N3oTomnsl
734 Anbda-pacniag. DJIEKTPOHHBIN U MO3UTPOHHBIN Oeta-pacman. ["amma-
u3JyyeHue. 3aKOH paJoaKTUBHOIO pacnaja
7.3 7.35 OHeprus CBsi3U HYKJIOHOB B siipe. A nepHble cuibl. JlegekT Macchl siipa
7.3.6 SnepHble peakiuu. [lenenue u CUHTE3 siiep
Snepusiii  peaktop. Tepmosimepubiii  cunte3. [Ipobrmembr u
7.3.7 MEePCHEKTUBBl  SIIEPHOM  HDHEPreTUKH. KOJOTHYECKHE AaCHEKThI
SIEPHOM DPHEPTETUKH
738 3J‘I€M€HT&PHH€ yactuibl. OTKpbITHE MO3UTpoHa. DyHAaMeHTaIbHbIE
B3aUMOJICUCTBUS
739 TexHu4eckue ycTpoicTBa: NO3UMETP, KaMepa BuiabcoHa, snepHBII
peakTop, arToMHas bomba
7310 [TpakTueckue padbotel. MccnenoBanue TpekoB yacTuil (110 TOTOBBIM
dortorpadusam)
OJIEMEHTBI ACTPODOU3MKHU
81 Bun 3Bé3gHoro nHeba. Co3Be3nus, spkue 3BE3MBI, IUIAHETHI, HX
BHJIUMOE JIBUKEHUE
8 Conneunas cucreMa. [Imanersl 3eMHON rpynmnsl. [InaHeTeI-ruranTel 1
8.2 WX CIIyTHUKH, KapJuKOBble IUIaHeTbl. Manbie Tena CoyiHEUHOMN
CUCTEMBI
8.3 Comnnrie, hotochepa u atmochepa. CostHeUHAss aAKTHBHOCTh
8.4 WcTtounuk sHeprum CosHIa U 3BE3]T




8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PaJinyc,
TeMIleparypa, UX B3aUMOCBs3b. JlMarpaMma «CHEKTPATbHBIA KJacc —
CBETHIMOCTB». 3BE31bI TJIABHOM IIOCIIECIOBATCILHOCTH. 3aBHCHMOCTH
«Macca — CBETUMOCTb» JIJIs 3BE3]] TJIaBHOM ITOCIIEI0BATEILHOCTH

8.6

Buyrtpennee crpoenue 3BE31. CoOBpeMEHHbIE IIPEACTABIECHHUA O
IPOUCXOKIEHNH U 3BosiroLind CostHIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii  [lyte — wama [amaktuka. ChoupalibHas CTPyKTypa
lNanakTuky, pacnpenenenve 3BE3nM, raza u nbuid. [lonoxeHue u
memxenne Conama B [amaktuke. I[lnockas u cdepuueckas
noacuctemsl ['ajlakTuKH

8.8

Tunel ranaktuk. Paguoranaktuk U kBa3apbl. YEpHbBIE IBIPBI B SApax
TaJIAKTUK

8.9

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. Pasberanue
ranakTuk. Bo3pacT u paguyc Beenennoil, Teopus bomnpiioro B3psiBa.
Mogenp «ropsiuert BecenenHoi». PeukToBOE M3iyyeHue

8.10

Macmrabnas crpykrypa Bceenennoit. Meraranaktuka. Hepeménnbie
po06JIeMbl ACTPOHOMUH
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