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MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro o0mero oopaszopanus pa3paboTaHa Ha OCHOBE
MOJOKEHU ¥ TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHONH IMPOTPaMMBL,
npenctaBieHHbix B @I'OC COO, a takke ¢ yu€toM (eaepanbHOi pabouell mporpaMMbl BOCTIMTAHUS H
KOHIICTIIMK TIpenojaBanus yuyeOHoro npenmera «Pusnka» B 00pa3oBaTeIbHBIX OpraHu3alusax Poccuiickoit
Ddeneparym, peaTu3yrOIUX OCHOBHBIE 00pa30BaTEeIbHBIC TIPOTPAMMEL.

CopnepxaHue MporpaMMsl 1o (PU3MKE HAIpaBIEHO Ha (POPMHUPOBAHUE €CTECTBECHHO-HAYIHON KapTHHEI
mupa oOygaromuxcs 10-11 kmaccoB mpu oOydeHnn ux (u3uMKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JESITeNBHOCTHOrO moaxona. Ilporpamma mo ¢usuke cootBercTByeT TpeboBanusm DIOC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEJMETHBIM U METAIpPeIMETHBIM pe3yibTaTaM OOYyUeHHs, a TAK)KE YUUTHIBACT
HEOOXOJMMOCTh pealT3alii  MEXKIPEIMETHBIX CBs3ed (U3UKH C E€CTECTBEHHO-HAYYHBIMH yYCOHBIMU
npeaMeTaMu. B Hell onpenensroTcs OCHOBHBIC IENM H3y4eHHs (U3MKA HAa YpPOBHE CpEemHEero OOIIero
o0pazoBaHus, IUIAHHPYEMBIC pe3yJabTaThl OCBOCHHS Kypca (HU3UKH: JIMIHOCTHBIC, METAlpEeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3HKe BKIIOYALT:

IUTAHUPYEMBIC pPE3yJabTaThl OCBOCHHSA Kypca (HU3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE IPEAMETHBIC
Pe3yJIbTaThI [0 TOJIaM 00yUYCHUS;
coJziepkanue yuebHoro npeaMera «Duznkay 1o rogaM 00ydeHHs.

Om3uka Kak Hayka 0 HauboJee oOIMX 3aKOHAX MPUPOABI, BEICTYTIASI B KauyecTBE y4eOHOTO IpeMeTa B
IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxatoniem mupe. [1IkonbHbINA Kypc QU3UKH —
CHCTEMOOOPAa3yIONINHA JIJIsl €CTECTBEHHO-HAYYHBIX YUYCOHBIX IPEIMETOB, MOCKOJIBKY (U3UUECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB M SBICHUM, W3ydaeMbIX XUMHEH, Ouonoruedt, ¢uszndyeckod reorpadueid u
acTpoHOMHEH. lcmonp30BaHME M aKTUBHOE TNPHMEHEHHE (PH3NYECKMX 3HAHWK ONpeAessieT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTYYCHHS
HOBBIX MaTEepPHAJIOB C 3aJIaHHBIMU CBOWCTBAMH WM JAPYTHX. M3ydeHue (HU3MKH BHOCHUT OCHOBHOH BKIAJa B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa OO0YYaIOMIMXCS, B (POPMHUPOBAHHNE YMEHHN HMPUMEHSTH
HAYYHBIA METO/] TO3HAHUS [IPY BBITOJIHEHUH UMH YI€OHBIX HCCIICAOBAHHH.

B ocHOBy kypca ¢u3MKH Al YPOBHSI CPEIHEr0 O0IIero oO0pa3oBaHUS IOJIOKEH Pl UACH, KOTOpHIC
MOYKHO pacCMaTPHBATh KaK MPUHIIHIIEI €70 MOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBJISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COICPKHUT
MaTepHa U3 BCEX pa3liesioB (PU3MKH, BKIOYAST KaK BOIIPOCH! KJIACCUIECKOM, TaK M COBPEMEHHOH (pr3nku.

Hoesn eenepanuzayuu. B cOOTBETCTBHM ¢ Hel MaTepuas Kypca QU3uKd 00beIMHEH BOKPYT (PU3HUECKUX
Teopuit. Bexymmm B Kypce siBisiercss (OPMHUpOBaHME MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEILIECTBE U IOJIE.

Hoes cymanumapu3ayuul. Eé peajin3danus npeanojara€T MCrIoJIb30BaHUC T'YMAHUTAPHOTO IMOTEHIMAJIA
(bI/I3I/I‘IeCKOI\/'I HAayKH, OCMBICIICHHUE CBA3UW PA3BUTUA (bI/ISI/IKI/I C PpasBUTUEM O6HICCTBa, a TaKxe C
MHPOBO33PCHYCCKUMHA, HPABCTBEHHBIMHU U 3KOJIOTHYCCKUMU HpO6J’IeMaMI/I.

Hoes npuxnaonou manpaenennocmu. Kypc GU3MKH mpeanonaraeT 3HAKOMCTBO C INMUPOKHM KpPYrom
TEXHUYECKUX M TEXHOJIOTHYCCKUX MPHUII0KECHUH N3yICHHBIX TEOPUH U 3aKOHOB.

Hoes axonoeuzayuu peanusyercss TOCPEACTBOM BBEACHHS HJIEMCHTOB COJCPIKAHHSI, MOCBSIIEHHBIX
IKOJIOTHYECKUM TIPOOIJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TAKKE
0o0cyXKaeHUS TPOOIIEM paIllMOHAILHOTO IPUPOIOTIONB30BAHHS U SKOJIOTHUECKOM Oe30MaCHOCTH.

Crep)xHEeBbIMH dJIEMEHTaMH Kypca (HU3MKH Ha YPOBHE cCpelHero ooiiero o0pa3oBaHMs SBISIOTCS
(usnueckue Teopun ((HOpMHpPOBAHUE TPEACTABICHUN O CTPYKTYpE MOCTPOCHUs (U3UYECKON TEOPUH, POIH



(yHZaMEHTANBHBIX 3aKOHOB W TIPHHIIUIIOB B COBPEMCHHBIX MPEACTABICHISX O MPHPOAE, TpaHHUIaX
MPUMEHUMOCTH TEOPUil, /Ul ONUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CHCTEeMHO-IeSITeTPHOCTHBIN TTOAX0 B Kypce (DU3MKU pealu3yeTcst MPEXkKIe BCETO 3a CYET OpraHu3aIuu
IKCHEPUMEHTATIBHOW JIEATENBHOCTH oOOydaromuxcs. Jliast ©a30Boro ypoBHS Kypca (QH3HKH — 93TO
UCIIOJIb30BAHUE CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIA00PaTOPHBIX PaboT, KOTOPbIE
B TporpaMMme 1o (pus3uke oObETUHEHBI B OOIIMI CIHCOK YYCHHYECKHX NMPaKTHYECKUX paboT. Breienenue B
YKa3aHHOM IIepedHe JIabOopaTOpHBIX paboT, MPOBOAMMEIX M KOHTPOJS M OLEHKH, OCYIIECTBISIETCS
YYaCTHUKAMH 00pa30BaTEIFHOTO MPOIECCa UCXOAS U3 0COOCHHOCTEH IUTAHUPOBAHUS U OCHAIICHHUS KaOuHeTa
¢msuku. Ilpm sTOM oOOecnedynBaeTcsi OBIaJCHHE OOYYAIOUIMMHCS YMEHHSIMH MHPOBOJIUTh KOCBEHHBIC
U3MEPEHHS, HCCICIOBAHUS 3aBUCHMOCTCH (DH3MYCCKUX BEIMYMH W TOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEITIOKESHHBIX TUIIOTES.

Bonbuioe BHHMaHHME yaeNseTcs PELICHHI0 PACYETHBIX M KauyeCTBEHHbIX 3ajad. l[lpu stom s
pacyETHBIX 3a/1a4 TPUOPHUTETOM SIBJISIOTCS 3aJadud C SBHO 3aJaHHON (DHU3UUSCKON MOJEIBIO, MO3BOJIIOIINE
IIPUMEHATh U3YYEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOrO0 pasjieina Kypca, TaKk M UHTErpUpYs 3HaHMs
U3 Pa3HBIX pa3nesoB. [ KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 3aJaHNs Ha OOBSICHEHHE MTPOTEKAHMS
(U3NUECKUX SIBICHUI W IMPOLECCOB B OKPY)KAIOMICH XM3HH, TPEOYIOIIUEe BHIOOpPAa (PH3MYECKON MOAETH LIS
CUTYaLMM [IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBru ¢ TpeboBanmsivu GT'OC COO k MaTepHANTbHO-TEXHIIECKOMY 00ECIICUCHUIO yIeOHOTO
nporecca 0a30BbI YPOBEHb Kypca (U3WKH HA YPOBHE CpeIHero oOIiero oOpa3oBaHUs JOJDKEH M3y4aTbCs B
YCIOBUSAX TIPEIMETHOrO KaOWHeTa (U3WKH WM B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa IIPEIMETOB
€CTeCTBCHHO-HAyYHOT0 MHWKIa. B kaOuwHere QU3MKH JOKHO OBITh HEOOXOJMMOE J1abOpaTOpPHOE
o0opymoBaHKE ISl BBITIONHCHHS YKAa3aHHBIX B MPOTpaMMe 10 (H3HUKE YICHHYECKHUX MPAKTHICCKUX PadoT H
JEMOHCTpPAIlHOHHOE 000PYIOBaHHE.

JemoncTparmorHoe 000pynoBaHue (OPMUPYETCS B COOTBETCTBHHM C HPUHIUIIOM MHHUMAIBHOMN
JOCTaTOYHOCTH M OOECIICYMBACT IIOCTAHOBKY IIEPEUHCICHHBIX B TIporpaMMe 10 (U3UKE KIIFOUEBBIX
JEMOHCTpAlUil AJl UCCIEOBAaHUS W3YYaeMBbIX SBJICHUNA U MPOLIECCOB, SMIUPUUYECKUX U (PyHIaMEHTaTbHBIX
3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlabopaTtopHoe 000pyqOBaHHE [UIsl YYCHUYECKUX MPAKTUYECKUX pPaboT QopMUpyeTcss B BHIE
TEMAaTUYECKUX KOMIUIEKTOB W 00ECHeYrBaeTCss B PacdéTe OJHOTO KOMIUICKTA HAa JBYX OOydYaroIIuxcs.
TemaTtmueckne KOMIUICKTH J1a0OpaTopHOTO 0OOpPYHOBAaHMS MOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
HCTIOJIB30BAHNH AHAJIIOTOBBIX M HU(POBBIX MPUOOPOB, & TAK)KE KOMIBIOTEPHBIX H3MEPHUTENBHBIX CHCTEM B
BUIe IIU(POBBIX Ta0OPaTOPHH.

OCHOBHBIMU HEJIIMU U3YYCHUSL (1)PI3I/IKI/I B O6HICM 06pa3013aH1/1H SABJIAIOTCA:

(bopMupoBaHUE HMHTEpeca W CTPEMIICHUS OOYYarOIIUXCS K HAYYHOMY H3YYEHHUIO TPUPOJBI, Pa3BUTHE HX
WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE NpeACTAaBICHUNA 0 HAYYHOM METOJIe NIO3HaHUs U (HOPMUPOBAHUE UCCIIEN0BATEIbCKOTO OTHOIEHHUS K
OKPY>KAIOIIIUM SIBJIICHUSM;

(opMupOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTara HM3YYCHUsS OCHOB CTPOCHHUS MATEpUd H
(hyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dbopMHpOBaHHE YMEHUIH OOBSCHITH SBICHUS C UCIONB30BAHUEM (H3HYCCKUX 3HAHUN W HAYYHBIX
JI0KA3aTelIbCTB;

(hopMHpOBaHHE TPEACTABICHUNA O PO (U3UKH U1 Pa3BUTHSA JPYIHX C€CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHH.

JocTikeHne 3TUX 11eneil 00ecneynBaeTCes pelieHreM CIIeYIOIUX 3a/ad B MPOIECcce U3YUeHHs Kypca
(u3MKU Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHHus:

NpUOOPETEHNUE CUCTEMBI 3HAHUI 00 OOIUX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSIX, BKIIIOYAS
MEXaHHKY, MOJICKYIIPHYIO (PU3HKY, JICKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIE€MEHTHI aCTPO(OU3UKY;
(hopMupOBaHE YMEHUN TPUMEHSITH TEOPETHUECKHUE 3HAHUS TSI 0OBSICHEHHS (PU3NUECKUX SIBICHUN B IIPUPOIC
U 17151 IPUHATHA TPAKTUYECKUX PELICHUH B OBCEAHEBHOM KU3HU;



OCBOCHHE CIIOCOOOB pEIICHMS pa3IMYHBIX 33734 C SBHO 3aJaHHOM (M3MYEeCKOW MOZAETBIo, 3aaad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3/IaHke (PU3UYECKON MOJIEIH, aJeKBaTHON YCIIOBUSM 3a/1a4H;
NOHUMAaHHE (PU3NYECKUX OCHOB M IPHUHIWIIOB JCHCTBUS TEXHUYECKHUX YCTPOWCTB M TEXHOJOTHYECKUX
MPOLIECCOB, UX BIIMSHUS Ha OKPY>KAIOUIYIO CPEY;

OBIIAJICHIE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS (PHU3MYCCKUX IKCICPUMEHTOB,
aHaJM3a U MHTEPIPETANN HH(OpMAIKH, OTIPEIENICHNS TOCTOBEPHOCTH MTOYIEHHOTO Pe3yIbTaTa;

CO3J]aHUE YCIIOBHM JIsl pa3BUTHSI YMEHUH TIPOEKTHO-UCCIIEA0BATENECKON, TBOPUECKON JEATEIHHOCTH.

Ha usydenue ¢usuku (0a30BBI YpOBEHB) Ha YPOBHE CPEIHET0 0o0Iero oopasoBaHusi OTBOIUTCS 136
yacoB: B 10 kiracce — 68 yacos (2 vaca B Henielo), B 11 kiacce — 68 yacos (2 yaca B HEZIENIO).

[Tpennaraemslii B mporpamme o (pU3MKe MEepedeHb JTa0OPaTOPHBIX W MPAKTHUECKUX paldoT SBISETCS
PEKOMEHIIOBAHHBIM, YYHTENb MAENaeT BHEIOOp TPOBEAEHHS Ja0OpaTOPHBIX pabOT M OMBITOB C Y4ETOM
UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaroIIuXcsl.

COAEPKAHUE OBYUYEHUSA

10 KJIACC

Pazpnen 1. ®u3nka U MeTOAbI HAYYHOT' O IIO3HAHUS

dusnka — HayKa O Ipupoxac. HaquLIe METOAbI NO3HAHUA OKPYXKAKOLICTO MHUpPA. Ponb OKCIICPUMCHTA 1
TCOPHHU B MPOLECCE NO3HAHUA IPUPOIBI. SKCHepI/IMeHT B (bmm(e.

MOI[eHI/IpOBaHI/IC (1)I/I3I/I'-ICCKI/IX SIBICHUH U IponeccoB. Hay‘-IHbIe runote3bl. OU3NYECKUE 3aKOHBI U
TCOpHHU. FpaHI/IHBI OPpUMCHHUMOCTH (bI/I3I/I‘-IeCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHUA.

Pons u MecTo ¢u3uku B (pOpMUPOBAHUHM COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B MPAKTHYECKON
JeSTebHOCTH JIIOJICH.

Jlemoncmpayuu

AHaoroBsie ¥ U(PPOBHIE U3MEPHUTENBHBIE IPHOOPHI, KOMITBIOTEPHBIC JaTIHKH.

Pa3nea 2. MexaHuka
Tema 1. Kunemamuka

Mexanndyeckoe OBIbKeHHE. OTHOCHTENFHOCTh MEXaHMYECKOTOo IBIDKeHMs. Cucrema OTcuéra.
TpaexTopusi.

[Tepememienue, CKOPOCTh (CPEemHSSI CKOPOCTh, MTHOBEHHAsT CKOPOCTB) M YCKOPCHHE MaTepHalIbHOM
TOYKH, X IPOEKLINHN Ha OCH CHCTEMBI KOOpauHAT. CI0KeHUE MePEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMONMHEHHOE IBIDKEHHE. ['paduky 3aBHCHMOCTH KOOpPAWHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U IEPEMELLEHHs] MaTEPUAIbHOM TOUKU OT BPEMEHHU.

CBo0OoHOE MajieHre. Y CKOPpeHHE CBOOOTHOTO TIaICHUSI.

KpuBonuneitHoe nBrkeHue. [IBIDKCHHE MaTEpPHAIBHOW TOYKH MO OKPY)KHOCTH C TOCTOSHHOH TIO
MOJYJII0O CKOpPOCTBIO. YTJIOBasl CKOPOCThb, JIMHEWHAass CKOpOCTh. llepwox W wyacrtota oOpamieHus.
LleHTpOCTpEeMHTENLHOE YCKOPEHHE.



TexHuueckue YCTpOﬁCTBa 1 MMPAKTHYECKOC NPUMECHCHUEC: CIIMAOMETP, ABMIKCHUEC CHAPSAA0B, LCITHBIC U

peMEHHBIE MepeIayn.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, WILTFOCTPAIHSI KHHEMATHUECKUX XapaKTEPUCTHK JIBHKCHHS.
IIpeobpa3zoBanue ABMKEHUM C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGimronenue nBmxeHus Tena, OpOImeHHOTO 0 YIIIOM K TOPU30HTY ¥ TOPHU30HTAIBHO.
H3mMepenne ycKOpeHHs: CBOOOTHOTO TTaICHUSI.

HampapneHue ckopocTy Iy IBMXKEHUH IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopruvle pabomol

N3yueHne HepaBHOMEPHOT'O IBUKEHHS C LIEIIBIO OIPE/IeIeHUs] MTHOBEHHOM CKOPOCTH.

I/ICCHC,Z[OBaHI/IC COOTHOIICHUA MEXKAY NYTIAMH, HpOﬁ,Z[CHHLIMH TCJIOM 3a IOCJICAOBATCIIbHBIC PAaBHBIC

IMPOMEIKYTKH BPEMEHMU [P PABHOYCKOPEHHOM JIBMXKCHUHU C HavaJbHOM CKOpPOCTBIO, paBHOI\/'I HYJIIO.

N3y4yenne nBukeHUs MapyKa B BI3KOU )KUIKOCTH.

N3yuenue nBuxeHUs Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Mpunmun otnocurensHocTH ["anunes. [lepserit 3akon Hetorona. HepmanbHbie cCTeMBbl OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HeioToHa 111 MatepuaabHON TOYKH.

Tpetnii 3axon HproTOHA 111 MaTepHalbHBIX TOYEK.

3akoH BcemupHOro Tarotenus. Cuna Tspxectd. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl TpeHusi (1Mokos, cKoikkeHus, kadeHus). Cuna tpenus. Cyxoe tpenme. Cuia TpeHuUs

CKOJIBKEHH U cuia TpeHust nokos. Koadduiment tpenns. Cuma CONpOTHBICHUS NMPH IBIDKCHHH Tejla B
JKUJAKOCTH WJIH rase.

[TocTynarensHOE ¥ BpalaTeibHOE IBIKEHIE a0COTIOTHO TBEPAOTO TeNa.
MoMeHT cuiibl OTHOCUTENBHO OCH BpailieHus. [1neuo cunbl. Y ciioBus paBHOBECUs TBEPAOIO TeNa.

TexHuyeckue YCTpOﬁCTBa U NPAKTUYICCKOC MNPUMCHCHUC: NMOAUIUITHUKH, ABMIKCHUEC HCKYCCTBCHHBIX

CITYTHUKOB.

Jlemoncmpayuu
SBnenue nHepUUN.

CpaBHeHI/Ie Macce B3aPIMOL[eI710TBy10HIPIX TCI.



Bropoii 3akoH HrroToHa.

N3mepenue cu.

CrnoxxeHue Cuil.

3aBHCHMOCTh CHJIBI YIIPYTOCTH OT JIe(pOPMAITHH.

HesecomocTs. Bec Tena npu yckopeHHOM NOAbEME U M IeHIH.
CpaBHEHHE CHJI TPEHUS MOKOsI, KAUYEHUS U CKOJIBKEHHUSI.
VYcnoBus paBHOBecHs TBEpAOTO Tena. Bunbl paBHOBecus!.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Wzyuenne nBMKeHUs OpycKa 10 HAKJIOHHOH IIOCKOCTH.

HccenoBanye 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B NPYKHHE W PE3MHOBOM 00pasiie, OT MX
Jehopmariuu.

UccnenoBanue ycnoBuit paBHOBECHS TBEPAOTO TENA, UMEIOIIET0 OCh BPAIIICHUSI.
Tema 3. 3axonbl coxpaneHus 6 Mexanuke

I/IMHy.HBC MaTepHaﬂBHOﬁ TOYKH (Tena), CUCTEMbI MAaTCPHUAJIBHBIX TOYCK. I/IMHy.]'II:C CHUJIbl 1 UBMCHCHUC
HUMITyJIbCa TCa. 3akoH COXpAaHCHUA UMITYJIbCA. PeakTrBHOE ABHXKEHUE.

Pa6ora cusnbl. MOIIHOCTD CHIIBI.
Kunerndeckast 23HepTys MaTepralibHON TOUYKH. TeopemMa 00 M3MEHEHUH KHHETHYECKON YHEPTHH.

[orenumaneuas osHeprus. [loTeHIManbHAs DHEPrus ymopyro JAe(OPMHPOBAHHOW  IPYKHHBL
[TorennnansHast )HEPTHS TeNa BOIN3M TOBEPXHOCTH 3EMITH.

IloTeHManbHbBIE U HENOTEHUHATbHBIE CHUJIBI. CBs13p pa6OTBI HCIIOTCHIHAJIbHBIX CHJI C M3MCHCHHCM
MeXaHU4YeCKOH OHEPIUU CUCTEMBI TECJI. 3akoH COXpaHCHUA MEXaHUYECKOU OHEPIUH.

Vr[pyme 1 HEYNIPYTHUE CTOJIKHOBCHUSL.

TexHuyeckue ycTpOHCTBAa M IPAKTUUECKOE IPUMEHEHHE: BOAOMET, KONEpP, NPYKUHHBIA IHUCTOJIET,
JBIKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTiBHOE ABHXKCHUE.

[lepexo/ MOTeHIIMANIBHOM SHEPTHH B KUHETHUYECKYIO U 00paTHO.
Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

I/I3y‘IeHI/Ie a0COIIFOTHO HEYNpYroro yaapa ¢ nOMOLIbIO ABYX OAMHAKOBBIX HUTAHBIX MAITHUKOB.



WccnenoBanue cBs3U pa6OTBI CWJIBl C HM3MEHEHHUEM MEXaHHYECKOU OHEpIruu TCJjla Ha IPUMEPEC
pacTsKEHNs pE3UHOBOIO XKI'yTa.

Pa3nen 3. MosekyasipHasi pu3MKa U TEPMOANHAMMKA
Tema 1. OcHO6bl MONEKYTNAPHO-KUHEMUYUECKOT MeEOpUl

OCHOBHBIC TIOJIOKEHUSI MOJCKYISIPHO-KHHETHIECKOW TEOPHUH M HX OIBITHOE OOOCHOBaHHE.
BpoyHnoBckoe nBmwkenue. Juddysus. Xapakrep NBUKEHUS W B3aUMOJCHCTBHS 4acTHI] BellecTBa. Monenu
CTPOCHHSI Ta30B, JKUAKOCTEH W TBEPABIX TeNl M OOBSICHCHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJENCH.
Macca u pa3mepsl Mosekyi. KonuuectBo BemectBa. [locrosinnas ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkana temneparyp Llenscus.

Mopnenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETUYECKOH TEOPUH HICaLHOTO
ra3za. AOCONOTHas TeMrepaTypa Kak Mepa CpeJHEed KHMHETHYECKOW SHEPTHH TEIUIOBOTO JBW)KCHHS YaCTHI]
raza. Illkana temmneparyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akoH
Janerona. M3omporecchl B HWACaIbHOM Tra3e ¢ TOCTOSHHBIM KOJIMYECTBOM BemiectBa. [ paduueckoe
MpEJCTaBICHIE N30TIPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHUYeCKHE YCTPOICTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnBITHL, JTOKA3bIBAIOIINE JUCKPETHOE CTPOSHHE BEIIeCTBa, (OTOTpaguu MOJEKYJI OPraHUYSCKHX
COEIMHEHUH.

OnbITH 110 JUPDY3UH KUJIKOCTESH U Ta30B.

Mopens GpOYHOBCKOTO JIBHYKCHHUSL.

Mopenb onbita lTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOACHCTBHSI.
Moens, WIDTFOCTPUPYIOIIAS IPUPOAY JABIICHHS T'a3a Ha CTEHKHU COCY/Ia.

OnBITH, WIDTFOCTPUPYIOIIUE YPABHEHUE COCTOSHHUS UICATBFHOTO ra3a, U30MPOIeCChl.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenre Macchl BO3yXa B KIIACCHOW KOMHATE HA OCHOBE U3MEPEHUH 00bEMa KOMHATHI, JaBJICHUS
U TeMIIepaTyphl BO3JyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH MEXKITy TIapaMETPaMU COCTOSTHHS Pa3peKEHHOTO Ta3a.
Tema 2. Ocnosbl mepmoounHamuxu

TepmognHamudeckasi cucreMa. BHYTpeHHSSI SHEprusi TePMOIMHAMUYECKOW CHUCTEMBI W CHOCOOBI €&
n3MeHeHus. KoindecTBo Temmotsl u paboTta. BHYyTpeHHSSI HEprHsi OJHOATOMHOTO HICAIBHOTO Ta3a. Bumer
TEIUIONepeaayl: TeIUIONPOBOJHOCTh, KOHBEKLMSA, U3Iy4YeHUE. YJelbHas TelmIoEMKOCTh BeLIecTBa.
KonunuecTBo TemaoTel pu Terionepeaaye.



Ilonstue 00 aL[I/Ia6aTHOM mponecce. HepBbIﬁ 3aKOH TCPMOJHHAMUKH. HpI/IMeHeHI/IC NNEpPBOTO 3aKOHA
TEPMOAVHAMUKHU K U30IIpOLCCCaM. Fpa(bn'{eCKa;I HUHTEpIpETalrA pa6OTBI rasa.

Bropoti 3akoH TepMonuHaMuKd. HeoOpaTuMOCTh POIIECCOB B MIPUPOJIC.

TerumoBble MamuHBL. [IpUHIUIBI AEWCTBUS TEIUIOBBIX MalvH. [Ipeobpa3oBaHus SHEPTHH B TEIJIOBBIX
ManmHax. Koaddunuent moneznoro aeiictBus TterioBod Mammubl. [lukn KapHo u ero kosddumment
MOJIE3HOTO JEHCTBUA. DKOJIOTHYEeCKHE IPOOIEMbI TETIIOOHEPT€TUKH.

TexHuueckue YCTpOﬁCTBa U MPAKTUYECKOC MPUMCHCHUEC: NBUTATC]Ib BHYTPCHHETO CropaHus, OBITOBOM
XOJIOAUJIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3meHeHHe BHYTpEHHEW SHEPruu Tena NPH COBEPLICHUH pabOThl: BbUICT MPOOKU M3 OYTBUIKH MOJ
JIECTBHEM C)KaTOro BO3yXa, HarpeBaHue 3(pupa B TaTYHHOH TpyOKe MyTEM TpeHHUs (BUICOIEMOHCTPAIIH ).

H3MeHeHre BHyTpeHHEH YHEPTUH (TeMIIepaTyphl) TeJla IPU Terionepeaye.

OnbIT 10 a1MabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoid TypOWHBI, IBUTaTElsl BHYTPEHHETO CrOPaHHMsl, PEAKTUBHOTO JTBUTATEIIS.
Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne ynenpHOU TEMI0EMKOCTH.

Tema 3. Azpecamnusie cocmosanusn eeuwecmea. Dazosvie nepexoovl

Hap006pasoBaHI/Ie 1 KOHJCHCAI M. I/IcnapeHHe M KHIeHHEe. AOCOIIOTHAS U OTHOCHTEIIbHAS BIAXKHOCTh

BO31yxa. HachlleHHbIid nap. Y IenpHas TEIIoTa mapoodpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPhl KUTICHHS OT
JABIICHHUSL.

Teépmoe teno. Kpucrammyeckue u amopdHble Tena. AHW30TPONHS CBOWUCTB KpHCTaLioB. JKunkue
Kkpuctauibl. CoBpeMeHHBIE Marepuanbl. [lnaBneHre W KpUCTaUTM3alMs. YAEIbHAs TEIUIoTa IUIaBICHUS.
CyGnumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBAa M IIPAKTUYECKOE INPUMEHEHHE: TUIPOMETP U IICUXPOMETpP, KaJOpUMETP,
TEXHOJIOT'MH TIOJIY4€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kurienue npu moHmWKEHHOM JIaBJICHHU.

Croco0bl U3MEpeHUs BIAKHOCTH.

Habnronenne HarpeBaHus U TUIABJICHUS KPHCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIs KpucTaioB.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi



I/I3MepeHHe OTHOCHUTEILHOM BIAKHOCTH BO3ayXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. Inekmpocmamuxa

3HeKTpI/I3aHI/I5[ TCI. SHGKTI)I/I‘ICCKI/Iﬁ 3apsna. I[Ba BUIA OJICKTPUYCCKHUX 3apsaAd0B. HpOBOI[HI/IKI/I,
JAUBJICKTPUKH U TOJTYIIPOBOAHUKH. 3akoH COXPAHCHUA JJICKTPUUCCKOI'O 3apsaa.

B3aumogeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIH aiieKTpUUYeCKUil 3apsiyl. DJIEKTpUUECKOe IOJIe.
HampspkéaHocTh  anekTpuueckoro mojs. [lpuHOun cynepno3unuu — dJeKTpudeckux mnoyied. JluHum
HaNpsKEHHOCTU IEKTPUUECKOTO OIS

PaGora cun OJICKTPOCTATHYECKOI'O ITOJIA. IloTreHuuan. Pa3HOCTh MNOTEHLIMANIOB. HpOBOL[HI/IKI/I n
JOUBJICKTPUKHU B DJICKTPOCTATHUYCCKOM I10JIC. I[I/IS.HCKTPI/I"IGCKEUI IIPOHUIIAEMOCTb.

OnextpoémkocTs. KonzeHcaTop. DJeKTpOEMKOCTh IMJIOCKOIO KOHJEHcaTopa. DHEPrusl 3apsyKeHHOIO
KOH/IEHCATOpA.

TexHuueckue  yCTpOHMCTBA W NPAKTUYECKOE  MPUMEHEHHE:  DJEKTPOCKOI,  AJIEKTPOMETP,
9JIEKTpOCTAaTHUUECKasl 3allluTa, 3a3eMJIeHHE DSJIEKTPONPUOOPOB, KOHAEHCATOp, KOMHMPOBAJBHBIM armapar,
CTPYWHBIN PUHTED.

Jlemoncmpayuu

Y CTpoiCTBO U MPUHIUI JECUCTBUS AIEKTPOMETpA.
BzanmopeiicTBre HadIEKTPUIOBAHHBIX TEIl.
DIEKTPUYECKOE T0JIE 3apPSIKEHHBIX Tell.
ITIpoBOIHUKY B 3JIEKTPOCTATUIECKOM IIOJIE.
DneKkTpocTaTuyecKkas 3aIuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUIECKOM II0JIE.

3aBHCHMOCTh 3.]'IeKTpOéMKOCTI/I IIJIOCKOTO0 KOHACHCATOpa OT IUIoaAu IIJIACTUH, PACCTOSHUSA MEXKAY
HUMH U L[PIZ)HCKTI)I/I‘ICCKOI\/II MNPOHUIIACMOCTH.

DHeprus 3apsHDKEHHOTO KOHACHCATOPA.

Yyenuueckuii sxcnepumenm, rabopamopruvle pabomol

W3mepenune 21eKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannsiit Inekmpuydeckuit mok. Toxu 6 paznuunsvix cpedax

ONEeKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUSA AJIEKTPUYECKOTO ToKa. McTtounmku Toka. Cuma ToKa.
ITocTosiHHBIH TOK.

Hanpsoxenue. 3akon Oma 15 ygacTka Iem.



3HeKTpI/I‘IeCKOC CONPOTUBJICHHE. YnensHoe COIIPOTUBJICHHUE  BCLICCTBA. HOCJ’ICL{OB&TCHLHOC,
napaujiCsibHOC, CMECIIaHHOC COCAUHCHUEC ITPOBOJIHUKOB.

PaGora OJICKTPHUYCCKOTO TOKA. 3akoH I[moynﬂ—HeHua. MOoIIHOCTh OJICKTPHUYCCKOTO TOKA.

ONEeKTPOJBIKYINAs CUJIa U BHYTPEHHEE COIMPOTHUBIICHWE HCTOYHHKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) AneKkTprueckoid 1ienu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs NPOBOAUMOCTb TBEPABIX METaUIOB. 3aBUCUMOCTb CONPOTUBJIEHHS METAJIOB OT
TemnepaTrypbl. CBEpXIIPOBOIUMOCTb.

DneKTpudecKuil TOK B Bakyyme. CBOHCTBA AJIEKTPOHHBIX MTYYKOB.

HOJ'Iyr[pOBOI[HI/IKI/I. CoOctBeHHAs | npuMeCHass NpOBOAMMOCTb MNOJJYHIPOBOJAHUKOB. CsolicTBa p—n-
nepexoaa. HOJ’IprOBOL[HI/IKOBI)Ie HpI/I60pBI.

DNeKTpUYEeCKHii TOK B PAacTBOpaX M pacilaBaxX 3JIEKTPOJMUTOB. DIEKTPOJIUTHYECKAs IUCCOLMALIUSL.
DneKTponus.

3HeKTpI/I‘ICCKI/Iﬁ TOK B Trazax. CaMOCTOSATEIbLHBIN U HECAMOCTOSTCILHBII pas3psa. Monnus. I1na3ma.

TexHuyeckue ycTpolcTBa U INPaKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT, UICTOUHUKU
TOKa, 3JEKTPOHArpeBaTEIbHBIE MPHOOPHI, 3JICKTPOOCBETHTENBHBIC MPUOOPHI, TEPMOMETP CONPOTHBICHUS,
BaKyyMHBI 1O, TEPMUCTOPHI U (HOTOPE3UCTOPHL, HOTYIPOBOIHUKOBBIN IO/, TaIbBAHUKA.

Jlemoncmpayuu
W3MepeHne CHITbl TOKA U HAMPSHKCHUS.

3aBHCHMOCTh CONPOTUBJICHUA HOWJIMHAPUYCCKUX IMPOBOJHUKOB OT IAJWHBI, IUIOIIAaAW IMONECPEYHOIO
CCUCHUA U MaTCpurasa.

CMeniaHHOE COCIMHCHHNE NPOBOAHUKOB.

IIpsimoe m3MepeHue 3MeKTpoABMKYyILEH cuibl. KopoTkoe 3aMblkaHUE TajlbBaHMUYECKOI'O JJIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHMOCTb COIPOTUBIICHHS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE IEKTPOIUTOB.

HckpoBoli pa3psia v IPOBOAUMOCTD BO3IyXa.

OmHOCTOPOHHSIS IPOBOANMOCTD MO/,

Yuenuueckuii sxcnepumenm, rabopamophule pabomoi

W3yueHne cMEIaHHOTO COCIMHEHHS PE3UCTOPOB.

V3mepenune 37IeKTPOABIKYILEH CHITBI HCTOYHHKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHS.
HaGroaeHue anekTposmsa.

MexnpeaMeTHbie CBA3H



I/I3y‘IeHI/Ie Kypca (1)I/I3I/IKI/I 06a3oBoro YPOBHA B 10 kmacce OCYHICCTBJIACTCSA C y‘IéTOM COACPIKATCIIbHBIX
MCKIIPECAMETHBIX CBsI3EH C KypcaMu MaT€MaTUKH, 6I/IO.]'IOFI/II/I, XHUMHUU, reorpad)m/l 1 TCXHOJIOTUH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C H3yYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SBJICHUE,
HaydHBId (akT, rumnoreza, (QusMyeckas BeIWYMHA, 3aKOH, TEOpUs, HAONIOJICHUE, OJKCIICPUMEHT,
MOJEIMPOBAHNE, MOJIETh, N3MEPEHUE.

Mamemamuxka: pelieHAE CUCTEMBI YPaBHEHUH, THHEHHAsS QyHKIHS, mapaboia, Tunepooa, ux rpapuku
U CBOICTBa, TpUTOHOMETpHYEeCKHE (YHKIHMU: CHHYC, KOCHHYC, TAaHI'CHC, KOTAHT€HC, OCHOBHOC
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX IIPOEKLUHU Ha OCH KOOPJUHAT, CII0’)KEHUE BEKTOPOB.

bBuonozusa: mexanmueckoe NBWKEHHE B XHBOH mpupoxme, au¢ysus, OCMOC, TEIIOOOMEH >XHBBIX
OpTaHM3MOB (BUIBI TETUIONEPEIauH, TEINIOBOE PABHOBECHE), IIEKTPUIECKUE SIBJICHHUS B KHUBOH MIPUpPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa, MOJISIpPHAs
Macca, TEIUIOBBIE CBOMCTBa TBEPHABIX TEJ, J>KHJIKOCTEH W Ta30oB, JJIEKTPUYECKHME CBOMCTBA METAJIOB,
ANIEKTPOJIUTHYECKAs TUCCOIMAIINS, TATbBAaHHUKA.

Teoepaghus: BIaxxHOCTb BO31yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHue IBWKCHUN C UCIIOIB30BAHHEM MEXaHH3MOB, YUYET TPEHHSI B TCXHHKE,
MOJIIUITHAKY, HWCIIONB30BAHUE 3aKOHA COXPAaHCHHS HMIIYNbCca B TEXHHKE (pakera, BOJOMET W IpyrHe),
JIBUTATEIb BHYTPEHHETO CrOpaHMs, IapoBas TypOHMHA, OBITOBOM XOJOAWIBHUK, KOHAWIMOHEP, TEXHOJIOTUH
MOJy4YeHUsT COBPEMEHHBIX MaTepHajoB, B TOM 4YHCJI€ HAHOMATepUAIOB, U  HAHOTEXHOJIOTHUH,
QNIEKTPOCTAaTHYECKasi  3alliTa,  3a3eMJICHHE  DJICKTPONPUOOpPOB,  KCEPOKC, CTPYHHBIM  NPHHTEP,
AIIEKTPOHATPEBATENBHBIC TPUOOPEI, HIEKTPOOCBETUTENBHBIC IPHOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuKa
Tema 3. Maznummnoe none. In1eKmpomMazZHuUmMHAs UHOYKYUA

[TocTostHHble MarHuThl. B3anMoJeHCTBHME TMOCTOSHHBIX MAarHMTOB. MarHuTHoe TmoJje. Bektop
MarHUTHOW MHAYKUMU. [IpUHLIKI Cyneprno3uLMK MarHUTHBIX roiei. JInHuum MaruutHOUW MHAykuuu. Kaptuna
JUHUIA MarHUTHON MHIYKIIMU TOJISl TOCTOSIHHBIX MarHUTOB.

MarHauTtHoOe MoJjie NMPOBOJHMKA C TOKOM. KapTuHa NWHMI MHAYKUMM MAarHUTHOTO MOJIA JUIMHHOTO
NOpsIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOAHMKA, KAaTyWIKH C TokoM. OnbIT Opcrena.
BzanmopeiicTBie MPOBOIHUKOB C TOKOM.

Cuna AMnepa, eé MOAYJIb U HAIIPaBJICHUEC.

Cuna HopeHua, eé MOAYJb W HaIPaBJICHUC. I[BI/I)KCHI/IC 3apsm<eHH0171 JaCTUlbl B OJHOPOJHOM
MarHuTHOM moJiie. PaGora cuiib J'IopeHua.

SlBnenue »neKTpoMarHuTHOM MHAYKUWU. [TOTOK BEKTOpa MArHUTHOM HHIYKIWH. DJIEKTPOABHKYIIAS
CWJIa MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHON uHaykuun dapajes.

BuxpeBoe anexktpudeckoe mosie. DIEKTPOJIBIKYIIAS CHJIa MHAYKIHWHA B TPOBOJHUKE, ABUKYIIEMCS
MOCTYIATENIbHO B OAHOPOJIHOM MAarHUTHOM TOJI€.



IIpaBuio JleHna.

NHayKkTuBHOCTE. SIBleHNE CaMOMHAYKIMU. DNEKTPOABIKYILAS CUJIA CAMOMHLYKIIUH.
DHeprusi MarHUTHOTO T0JIs1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE TMoJIe.

Texanueckue yCTpOﬁCTBa " TNPAKTHICCKOC MNMPHUMCHEHHE: IMOCTOAHHBIE MArHuTbl, 3JICKTPOMArHWTHI,
QJICKTPOABHUIATCIIb, YCKOPHUTCIIU SJICMCHTAPHBIX YaCTHUIL], UHAYKIIMOHHAA I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE HJIEKTPOHHOTO ITyYKa MArHUTHBIM ITOJIEM.

JIMHUY HHAYKIMYA MarHATHOTO TIOJISL.

B3aumogeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[HetictBue cunbl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBieHue 371eKTPOMarHuTHOM MHIYKIINU.

[TpaBuno Jlenma.

3aBUCUMOCTD AJIEKTPOABIDKYILEH CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TIOTOKA.
SIBieHre CaMOMHIYKIIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

M3yueHrne MarHuTHOTO MOJIA KaTyIIKH C TOKOM.

HccnenoBanue neHCTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIeHUS 3IEKTPOMArHUTHOW MHYKITHH.

Paznen 5. Kojie0aHus1 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpomMazHumHole KOieoanus

KonebarensHast cuctema. CBoO0IHBIE MeXaHUYeCKHe Konebanus. [lapmMonnyeckue konebanwus. [lepuon,
4acToTa, aMIUIuTyAa W ¢aza koyseOanuid. [IpyKMHHBIH MasTHUK. MareMaThdecKuii MasTHHK. YpPaBHEHHE
rapMOHHYECKHX KoyeOanuil. [IpeBpaieHne SHEpruy Mpu TAPMOHUYIECKUX KOJICOAHHSIX.

KonebarenpHpiit koHTYp. CBOOOMHBIC 3JEKTPOMATrHUTHBIE KOJIEOAHWS B WICATBHOM KOJeOaTeIbHOM
KOHType. AHAIOTHMS MEXKIYy MEXaHHYSCKHMMHU M JJICKTpOMarHUTHbIME KoneOanusmu. Dopmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UICATHHOM KOJIe0aTeIbHOM KOHTYpE.



HpeﬂCTaBHCHI/Ie 0 3aTyXaromux KOJICOaHHSIX. BLIHY)KL[CHHBIC MEXaHHYEeCKHe KojeOaHus. Pe3oHanc.
BI)IHy)KI[eHHBIe OJICKTPOMAruuTHBIC KoJeOaHus.

HepeMeHHLII\/'I TOK. CI/IHyCOI/IHaJII)HBIﬁ HepeMeHHBIﬁ TOK. MOIITHOCTh NMEPEMCHHOI'0 TOKa. AMHJ’II/ITYI[HOC
u Z[eﬁCTBYIomee 3HAYCHUEC CUJIbI TOKA W HAIIPSIPKCHU .

Tpanchopmarop. I[IpousBoactBo, mepeaada U NOTPEOICHUE IICKTPHICCKON dHEPTUU. DKOIOTUIECKUE
PUCKM TIpU TPOU3BOJCTBE 3JEKTPO3HEpPruu. KysibTypa HCHONB30BaHMS SJEKTPOSHEPTHH B TOBCEAHEBHOM
JKU3HU.

TexHuyeckue yCTpOﬁCTBa n  NPAKTHYCCKOC TIPUMEHCHUC!: 3J'IeI(TpI/ILICCKI/II7I 3BOHOK, TI'C€HECpPATOp
MEPEMCHHOI'O TOKA, JIMHUH JJICKTPOIICpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTebHON cUCTeMBI (ITPYKHUHHBIA WIM MAaTEMaTHYeCKUN MasTHUK).
HaGmonenne 3aryxaronmx KojaeOaHuii.

HccnenoBanue CBOWCTB BEIHYKICHHBIX KOJICOAHHIH.

HaGmonenue pe3onaHnca.

CBO0OO/IHBIEC 2JICKTPOMArHUTHBIEC KOJICOaHHUSI.

OcuuiorpaMmbel  (3aBUCUMOCTH CHITBI TOKA WM HAIMPSDKEHHS OT BPEMEHHM) JUIS 3JEKTPOMArHHUTHBIX
KOJIEOAHUA.

Pe3onHaHC mpu HOCIIEIOBATEIFHOM COSTUHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U KOHAEHCATOPA.
Moeinb THHAH JIEKTPOIepeaayHm.
Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanne 3aBHCHMOCTH IIEPHOZA ManlblX KoyeOaHWil rpy3a Ha HUTH OT JUIMHBI HUTH M MAacCh
rpysa.

I/ICCHC,Z[OBaHI/IC NIEPEMEHHOT'O TOKa B LEIIU U3 ITOCJIIEA0BATCIIBHO COCIMHEHHBIX KOHACHCATOpAa, KaTyIIKH
" pe3ucTopa.

Tema 2. Mexanuueckue u INeKMPOMAZHUMHbLE BOIHbL

Mexanndeckue BOJHBI, ycioBus pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHHMs U JUIMHA
BONHEL. [Tomepeunsie 1 mponoapHbIE BOTHEL. MHTEphepeHms u qudpaknms MEXaHHIeCKUX BOJH.

3ByK. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBL. YCIIOBUSl W3Iy4EHHS 3JIEKTPOMArHMTHBIX BOJH. B3anMmHas opueHTauus
BekTopoB E, B, V B anekTpomarHuTtHOM BojHe. CBOWCTBA DJEKTPOMArHUTHBIX BOJH:  OTpa)eHUE,
IperoMIIeHNE, osipu3anys, qudpaxmms, naTepdeperius. CKopocTh 3IeKTPOMArHUTHBIX BOJH.

[Ixana OJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6])ITy.
HpI/IHHI/IHBI PagruOCBA3U U TCIICBUACHUS. Panuonokanus.

DNIEKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPE/IbI.



TexHuyeckue  YCTPOHCTBA W MPAKTUYECKOE NPUMEHEHHE: My3bIKaJbHBIC  HHCTPYMEHTEI,
VIBTPa3ByKOBasl IMATHOCTUKA B TEXHUKE W MEAUIMHE, pPaaap, pPaJUONpPHEMHHK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-meun.

Jlemoncmpayuu

O0pa3oBaHue U PacIpOCTPAHCHUE MTOMEPEYHBIX U MPOJIOTBHBIX BOJH.

Konebmromeecs T€10 Kak HCTOYHHUK 3BYKA.

Habnronenne oTpakxeHUs! U MPETOMIICHHSI MEXaHHICCKHUX BOJTH.

HaGmonenue natepdepeHny u Audpakiinu MEXaHHYECKHX BOJTH.

3BYKOBOW pe30HaHC.

Habnronenne cBsi3u POMKOCTH 3BYKa M BEICOTHI TOHA C aMIDTHTYION M 9aCTOTON KOJICOaHUIA.

HccnenoBanne CBOWCTB 3JCKTPOMATHUTHBIX BOJIH: OTPaKGHHE, MpPEIOMJICHHE, MOJISIpHU3alvs,
TU(paKIys, HHTePPEPCHIIU.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeliHOe pacnpoCcTpaHeHHEe CBETa B OJHOPOHOM cpexe. JIyd cBerta.
ToueuHbli HCTOYHUK CBETA.

OTpameHHe CBETa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOCHI/IC 1/1306pa>1<e}m171 B INIOCKOM 3€pKaJIC.

HpeHOMHeHI/IC CBeTa. 3aKOHBI IMPEJIOMJICHHUS CBETA. AOCOIIOTHBIA TOKA3aTeNb IpECIOMIICHUA. TlonHoe
BHYTPCHHEC OTPAKCHUC. Hpez[eanLIﬁ YroJi IMOJIHOI'O BHYTPEHHETO OTPAKCHU.

Hucnepcust ceeta. CoxHBIH cocTaB Oenoro ceera. Lper.

Cobuparomue W pacceuBaronue JUH3bL. ToHkas JuH3a. DOKYyCHOE pacCTOSHHE M ONTHYECKas CHiia
TOHKOW JimH3BI. [locTpoeHune n300pakeHWil B cOOMpAIONMX M paccerBaronnx JimH3ax. dopMmylia TOHKOM
JUH3BL. Y BEUYEHHUE, JaBaeMOE JIMH3OM.

[Ipenensl MpUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonnoBass ontuka. Wutepdepenumns cpera. KorepeHTHbIE WCTOYHHMKH. YCIIOBHS HaOIIOJCHUS
MaKCHMyMOB 1 MHHUMYMOB B HHTep(EPECHIMOHHON KapTHHE OT JBYX CHH()A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxmms cBera. [dudpaxunonnas pemeérka. YCIoBHE HAOMIOACHUS TIABHBIX MaKCHMYMOB IIPH
HaJleHIH MOHOXPOMAaTHYIECKOTO CBETA HA N(PPAKIHOHHYIO PEIIETKY.

HOJ'IS[pI/BaIII/IS[ CBCTA.

TexHuueckue YCTpOﬁCTBa U NPAKTUYCCKOC MPUMEHCHUE: OYKH, JIyla, (bOTO&HHapaT, HpOCKIIPIOHHbIﬁ
arrapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OIITHUKA, I[I/I(bpaKLII/IOHHaH pCHIéTKa, NOJIApOU .

Jlemoncmpayuu
[IpsimonuHEHOE pacpOCTpaHEeHUE, OTPAKECHUE U ITpelloMIIeHHe cBeTa. ONTHYeCKre TPUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Moziens CBETOBOIA.



HccnenoBaHue CBOMCTB M300paXKeHHUH B JIMH3AX.
Mopenu MUKpOCKOMa, TEIECKOTa.

Ha6moaenue natepdhepeHIny cBera.

HaGmoaenue qudpakiny cBera.

HaGmronenue aucriepcuu cera.

[Momy4yeHue cekTpa ¢ MOMOIIBIO IPH3MEL.
[Nomydyenue cnekTpa ¢ MOMOIIBI0 TUPPAKIUOHHON PEIIETKY.
Habmnronenue monspu3annu CBETa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi
V3mepenne mokasaTesst MPeIOMICHHS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHUH B TMH3AX.

Ha6J’I}OI[eHI/Ie JAUCTICPCUHN CBETA.

Pa3nen 6. OcHOBBI crielIMAIBLHONH TEOPUH OTHOCUTEJILHOCTH

['paHuibl  NPUMEHMMOCTH  KJIaCCHMYECKOM  MexXaHuku. [locTynmaTel — cleHUambHOM — TEOpHH
OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH CBE€Ta B BaKyyMe, HPUHIMI OTHOCHTEIBHOCTH
OWHIITEHHA.

OTHOCHTENTFHOCTD OJJTHOBPEMEHHOCTH. 3aMeIeHIE BPEMEHH U COKPAIEHHUE JITHHBL.
OHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3p MacChI ¢ 3Hepmel71 1 UMITYJIbCOM peJ'IfITHBHCTCKOfI YaCTHIIbI. 3HepFI/I${ IIOKO.

Paznen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6aHMOBOU ONMUKU
®otonsl. @opmyna [Tnanka cBsi3u sHEprHH (OTOHA C €T0 YACTOTON. DHEPTHS M UMITYJILC (POTOHA.

OtkpeiTie u wuccienoBanue (Gortodddexra. Ombitel A. I'. CrosneroBa. 3akonbl ¢orodddekra.
VYpaBuenune DitHiureitna mist horodddexra. «KpacHas rpanuma» Gotosddekra.

Hasnenue ceeta. Onbitel 1. H. JIeOenena.

XHUMHYECKOE IECUCTBHE CBETA.



TexHuyeckne YCTPOWCTBA U TPAKTHYSCKOE NPHUMEHEHHE: (POTOIIEMEHT, (POTOAATIMK, COHEUHAS
OaTapes, CBeTOUO.

Jlemoncmpayuu

®oro3d ekt Ha yCTaHOBKE C IIMHKOBOM IIIACTUHOM.
HccnenoBanue 3akoHOB BHeIHETo poToaddekra.
Cseronuon.

ConHeunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenp atoma Tomcona. OnbiTel Pesepdopaa o paccesHuro o -uacTuil. [Imanerapras MoJelb aToma.
Iocrynarer Bopa. M3nydenne u mormomieHrue (GOTOHOB MPH IEPEXOAE aToMa C OJHOTO YPOBHS JHEPIHU Ha
apyroil. Buasl cnextpoB. CieKTp ypoBHEH 3HEpruu aroMa BOI0poa.

Bonnossie cBoiictBa yactuil. Bonnsl ne bpoitns. KopmyckynspHO-BOIHOBOM dyanu3m.
CHOHTaHHOE U BBIHYKAECHHOE U3JyYEHHUE.

TexHUYeCKHEe YCTPOUCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIICKTPAIBHBIN aHaIu3 (CIIEKTPOCKOM), Ja3ep,
KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monernb onbiTa Pesepdopna.

Ornpenenenue ATUHBI BOJTHBI J1a3epa.

Habnronenne TMHEWYIATHIX CIEKTPOB U3ITyUCHUSI.
Jlazep.

Yyenuueckuii sxcnepumenm, rabopamopruvle pabomol
Habnronenue TMHENYaTOro CIIeKTpa.

Tema 3. Amomnoe s0po

DKCIEePUMEHTBI, [TOKa3bIBAIOLIME CIOXKHOCTh CTpoeHHs sapa. OTKpbITHE PaanoaKTHBHOCTH. OIIBITHI
Pezepdopaa mo ompeneneHHo cocTaBa paJMOaKTHBHOTO u3iMydeHus. CBoicTBa anbga-, OeTa-, ramMma-
U3JIyYcHHs. BimsHue painoakTUBHOCTH Ha )KHUBBIC OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWrTpoHa. Hykionnas monens snpa [eitsenOepra—MBanenko. 3apsn sipa.
MaccoBoe uucno sigpa. M3zoTomnsr.

Anbda-pacman. DIEKTpOHHBIH M TMO3WTPOHHBIM  Oera-pacman. [amMma-mznydeHue.  3akoH
PaanoaKTUBHOTO pachasa.

DHeprus CBs3W HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl saapa.

SnepHble peakiyu. JlenieHue U CUHTES SIIEP.



Snepubiii peaktop. TepmosaepHsiii cunte3. [IpoGneMbl M MEPCHEKTHBBI SACPHONW SHEPTETHUKH.
DKOJIOTHYECKUE ACTIEKTHI SAEPHON IHEPTETUKH.

DneMeHTapHbIe 4acTUllbl. OTKPBITHE TIO3UTPOHA.
MeTo161 HAOMFOACHUS ¥ PETUCTPAIIUH AIIEMEHTAPHBIX YACTHII.
®DyHaaMeHTalbHble B3auMoaeHCcTBU. EAMHCTBO (hr3nyeckol KapTHHBI MUDA.

TexHuueckue YCTpOMCTBa M MPaKTHMYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa, saepHbIN
peaxTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TUrK HOHU3UPYIONINX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue TpekoB 4acTull (IO TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTHI acCTPOHOMHUM U ACTPOPUINKHN

Orarbl pa3BUTHS aCTpOHOMUM. [IpHUKITaHOE 1 MUPOBO33PEHUECKOE 3HAYCHUE ACTPOHOMUM.
Bun 38é3mH0r0 HeOa. Co3Be3aus, spKue 3BE3/IbI, IUIAHETHI, UX BUIMMOE JIBUKCHHUE.

CoJjiHeYHas! CUCTEMA.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConmHua u 3BE37. 3BE3IBI, UX OCHOBHBIC
XapaKTEePUCTUKH. [lnarpamma «CreKTpanbHBIA KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOW MOCIIE0BATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JJIsl 3BE3/1 TJIABHOM IOCIIEIOBATENLHOCTH. BHyTpeHHEe cTpoeHue 3BE3.
CoBpeMeHHbIE MPEICTABIICHUS O MPOUCXOXK/ICHUU U 3BOIIOIMN COJIHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Mneunsiit [Tyte — nama [Manaktuka. [lonoxxenue u aBmwxkenne Conana B ['amaktuke. TUIBI ralakTHK.
Panuoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B s/IpaxX TaJaKTHK.

Bcenennas. Pactmmpenne Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopust Bosbrioro
B3pbIBa. PenukToBOE M3ITyUYeHHE.

Macmrabnas cTpykTypa Beenennoit. MeraranakTuka.
Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habnronennst HEBOOPYXKEHHBIM TIJIA30M C HCIONB30BAHWEM KOMITBIOTEPHBIX IPHIIOKCHUN IS
OTIPEIICNICHNS] TIOJIOKEHNSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHBIE co3Be3mus CeBepHOTro
NoJyapus ¥ ApKue 3BE3/bL.

HaGmonenus B Teneckon Jlynsr, uianet, Miteunoro Ilytu.

O0o61aronmee NoOBTOpPeHUE



Ponb Gu3uky U aCTPOHOMHUU B DKOHOMHUYECKOH, TEXHOJIOTHYECKON, COUATBHON U 3THUECKON chepax
JISSITEIEHOCTH YEJIOBEKA, POJIb U MECTO (DM3UKH M aCTPOHOMHUU B COBPEMEHHOM HAayYHOH KapTHHE MUPA, POIb
(busuueckoii Teopur B (HOPMHUPOBAHHMH MPEICTABICHUH O (PU3MUECKOW KapTHHE MHpPA, MECTO (PH3MUECKOM
KapTHHBI MUpPa B OOLIEM Psijly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX HPECTABICHUI O PUPOJIC.

Me)l(l'lpeZlMeTHble CBA3H

Uzyuenne xypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISETCS € YIETOM COICPIKATEIBHBIX
MEKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, Te0rpaduil U TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C H3yYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SBJICHUE,
HaydHBId QakT, rumoreza, (Qusnyeckas BeIWYMHA, 3aKOH, TEOpUs, HAONIOJACHUE, OJKCIICPUMEHT,
MOJEIMPOBAHNE, MOJIETh, N3MEPEHUE.

Mamemamuxa: pemieHne CHCTEMBl ypPaBHEHHUH, TPUTOHOMETpHYECKHE (YHKIWUHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOMKAECTBO, BEKTOPBI U UX IIPOEKLIMU Ha OCH KOOPAMHAT,
CIIOKCHHE BEKTOPOB, NPOU3BOJIHBIC DIIEMCHTAPHBIX (DYHKIWH, NPHU3HAKH TMOMOOHS TPEYTOJbHHUKOB,
OTIpe/IeNICHHE IUIOMIAIN TUIOCKUX (HUryp 1 00bEMa Tell.

Buonocus: OJICKTPUYCCKHUE SBJICHUSA B KUBOM npuponae, KOJie0aTeIbHbIE JIBUKEHUS B KMBOMH mpuponae,
OINTUYECKUE SIBJICHUS B KHUBOU mpuponae, JieficTBue pagruan Ha )KUBBIC OpraHU3MbI.

Xumus: CTPOCHUEC AaTOMOB W MOJICKYJI, KPUCTAJUIMYECKAss CTPYKTypa TBépI[I)IX TCJI, MCXaHH3MbI
06pa303aH1/151 KpHCTaJ'IJ'IH‘-IeCKOﬁ peIHéTKI/I, CHCKTpaJ'IbHI)II\/'I aHaJIns3.

Feoepad)uﬂ: MAarHuTHBIC I1OJIFOCa 3eM.]'II/I, 3aJIC)KN MAarHuTHBIX pYyn, (bOTOC’I)éMKa 3eMHOM IIOBEPXHOCTH,
MMpeaACKasaHne 36M.]'IeTp5[CCHPII7L

Texnonocus: TUHUM SJIEKTPONEpEay, T€HEPATOp MEPEMEHHOr0 TOKAa, 3JEKTPOJBUIATENb,
WHIYKIIMOHHAs TIe4b, pajap, PaauonpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.

INVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPA30BAHUS

OcBoenne yueOHOro mpeamera «®dusnka» Ha ypoBHE cpemHero oomiero obOpasoBaHus (0a30BBIM
YPOBEHB) JOJDKHO OOECIICYUTh IOCTIDKCHHE CICIYIONIMX JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX
00pa30BaTebHbBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yABTAaTHl OCBOCHUS yueOHOTO mpeamera «DPu3mKa» TOIDKHBI OTPaXKaTh TOTOBHOCTD U
CIOCOOHOCTh 00ydaroOmuXcsi PYKOBOJACTBOBATHCS C(HOPMHPOBAHHOM BHYTPEHHEH MO3MIKEH JIHYHOCTH,
CHUCTEMOH ICHHOCTHBIX OpPWCHTAIM{, TO3UTHBHBIX BHYTPEHHHX YOCKICHWHA, COOTBETCTBYIOIIUX
TPaIUIHOHHBIM IIEHHOCTSM POCCHUICKOTO 00IIeCTBa, PacINPEHUE KH3HEHHOTO OIBITA U OIBITA IESTeIHHOCTH
B IIpOLIECCE pealn3allii OCHOBHBIX HalpaBICHUN BOCIIUTATENbHOMN NEATEIbHOCTH, B TOM YHCJIE B YaCTU:



1) rpaxaaHcKoro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MMO3MIUK OOYYAIOIIEroCcsl KaK aKTUBHOTO M OTBETCTBEHHOTO 4iICHA
POCCHICKOTO 00IIECTBA;

IMIPUHATUE TPAJUITUOHHBIX 06H.[eqCJIOBeqCCKPIX TYMaHUCTUYCCKUX U ICMOKPATUYICCKUX HGHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpECaX TPa)KIaHCKOTO OOIIECTBA, Y4aCTBOBAThH B
CaMOyIpaBJIeHHH B 00pa3oBaTesibHOI OpraHn3alniy;

yYMEHUe B3aMMOJICHCTBOBATh C COLIMAIbHBIMU HWHCTUTYTaMH B COOTBCTCTBUHU C HX (bYHKHI/IHMI/I u
Ha3HA4YCHHUCM,

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH 1A TENIbHOCTH;
2) NaTPUOTHYECKOT0 BOCIIMTAHNSA:
c(hOpMUPOBAHHOCTH POCCUICKON TPaskIaHCKOW UICHTHYHOCTH, MATPHOTH3MA;

HEHHOCTHOEC OTHOLICHHUC K TOCYAAapCTBCHHbBIM CHUMBOJIAM, HOCTHXCHUAM pOCCI/II\/'ICKI/IX y‘-IéHI:IX B
o0acTu (1)I/I3I/IKI/I " TCXHHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS
c(hOPMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO ITOBEACHNS;

CIIOCOOHOCTD OLICHUBATb CUTYAlINMIO U IIPUHUMATh OCO3HAHHBIC PCHICHHNS, OPUCHTHUPYSACh HAa MOPAJIbHO-
HpPaBCTBECHHBIC HOPMbI U ICHHOCTH, B TOM YHUCJIC B JCATCIBHOCTU y‘IéHOI‘O;

OCO3HaHKE JIMYHOTO BKJIJIa B IOCTPOEHHE YCTONUMBOTO OYIYIIETO;
4) 3CTeTHYECKOro BOCHUTAHHUS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ACTETUKY HAYIHOTO TBOPYECTBA, MPHUCYLIETO (PH3HMIECKOI
HayKe;

5) TpynoBoro BocnuTaHus:

HHTCPEC K pa3jInIHbIM C(bepaM HpO(beCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH, B TOM YHUCJIC CBA3aHHBIM C (bH3PIKOI>i
u TeXHI/IKOI\/'I, YMEHHUE COBCPLIATH OCO3HAHHBIN BI:I60p 6y2[y111617l npod)eccm/l 1 pCaiIn30BbIBATH COOCTBEHHEIE
KU3HCHHBIC ITJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (DU3MKU HA TPOTHKCHUH
BCel KU3HU,

6) 3K0JI0rH4YeCcKOro BOCIIMTAHMA:

CchOPMHUPOBAHHOCTh JKOJOTHYECKOM KYIbTYPhI, OCO3HAHHE TIOOATBHOIO XapaKTepa 3KOIOTMYECKHX
npobeM;

IUITAaHUPOBAHUE U OCYLICCTBJICHUC JIeCTBUIl B OKp}I)KaIOHIeI\/'I Cp€ac Ha OCHOBC 3HaHUA nenei
YCTOI\/'I'-II/IBOFO Ppa3BUTHUSA YCJIIOBEUYCCTBA,

pacIIMPEHUE OTBITA ACATSIPHOCTH KOJIOTUICCKON HAIIPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUI TI0
¢usuke;



7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUS
(busHueckol HayKu;

OCO3HAaHHUEC IICHHOCTH H&y‘lHOfI ACATCIIBHOCTU, TOTOBHOCTH B IIPOLECCEC HIYUYCHHUA (1)I/I3I/IKI/I
OCYHICCTBJIATH HIPOCKTHYIO U UCCIICAOBATEIIbCKYIO NEATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE yUeOHbIE AeiicTBUSA

ba3zoBble Jjoruueckue aecTBUA:
CaMOCTOSITENBHO (POPMYIUPOBATH M aKTYAIU3UPOBATH MIPOOIIEMY, PACCMATPUBATH € BCECTOPOHHE;
OTIPEJIEISITh 1IN eI TeILHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUU UX JTOCTHIKEHUS;
BBISBJIATH 3aKOHOMEPHOCTH ¥ MPOTUBOPEYHS B PACCMATPUBACMBIX (DU3HUECKUX SIBIICHUSX;

paspabarhiBaTh IUIaH PEIICHUS MOPOOJeMbl C YYETOM aHaIW3a HMEIONIUXCS MATEPUATBHBIX U
HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBLI B ACATCIbHOCTD, OUCHUBATH COOTBETCTBUC PE3YJIbTATOB LECIISIM, OUCHUBATL PUCKU
MOCJIeICTBUM ACATCIIbHOCTH,

KOOpPAWHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBHUAX PEAJIBHOI'O, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO
B3aHMOL[eI>iCTBHfI;

pa3BUBATH KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIEeM.
Ba3oBble ucciieoBaTe1bCKHe AeiCTBUSA:
BJIaJeTh HAYIHOH TEPMUHOIOTHEH, KITFOYEBBIMHU ITOHITHSIMHA U METOAaMH (pr3n9ecKoi HayKH;

BJIaACTh HABBIKAMH y‘leGHO-HCCJ’IeI{OBaTeHBCKOfI u HpOCKTHOﬁ JACATCIIBHOCTU B obmactu (1)PI3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATCIIbHOMY IIOUCKY METOHAOB PCIICHUA 3a4a4 (l)I/ISI/IT-IeCKOFO
COACpIKaHWA, IPUMCHCHUIO PAa3JIMYHbIX METOAOB ITO3HAHUS,

BJIaJCTh BUJIAMU JECATEIFHOCTH IO MOJIYYCHHIO HOBOI'O 3HAHUS, €0 WHTEPIPETAIHY, IPEeOoOPa30BAHUIO
U IPUMEHEHHUIO B Pa3iIMuHbIX YI€OHBIX CHTYyalMsX, B TOM YHCIIE IPU CO3AaHUN Y4EOHBIX IPOCSKTOB B 00JIaCTH
(uzukwy;

BBIABJIATh [PUYMHHO-CJIIEJCTBEHHBIE CBS3M M aKTyalU3UpoBaTh 3ajady, BBIIBUIATb TUIOTE3y €€
pelIeHus, HaXOAUTh apryMEHThI Ul 10Ka3aTelIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh lIapaMeTpbl U KPUTEPUU
pelIeHus;

AHAJIU3UPOBATh IIOJTYYCHHBIC B XOA€ PCHICHHUA 3aJadu pE3YJIbTaTbl, KPUTHYCCKH OICHUBATHL HX
AOCTOBEPHOCTD, IPOTrHO3UPOBATh U3MCHCHHUE B HOBBIX YCJIIOBUAX,



CTaBHUTH U (HOPMYIIHPOBATH COOCTBEHHBIC 32/1a41 B 00Pa30BATEILHON JIESITEINEHOCTH, B TOM YHCIE MPH
U3y4CHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OLICHUBATh IPUOOPETEHHBIH OIBIT;
YMETh NIEPEHOCHUTH 3HAHMUSI 10 (PU3KKE B MPAKTHUYECKYIO 00JIaCTh KU3HEIEATSIILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIACTEH;
BBIJIBUTATh HOBBIC HJIEH, TIPEJIaraTh OPUTHHAILHBIC ITOAXO0/IbI U PEIICHYS;
CTaBUTb MPOOJIEMBI U 3a]1a4H, JTOIYCKAOIINE aJlbTePHATUBHBIC PEIICHHUS.
Pa6ora c undopmanmeii:

BJIaJICTh HAaBbIKAMHU IOJTYUCHHUA PIH(bOpMa]_II/II/I (bI/ISI/I‘IeCKOFO COICpIKaHNA U3 UCTOYHHUKOB pPa3sHbIX TUIIOB,
CaMOCTOATEJIbBHO OCYHICCTBJIATL IMOMCK, aHAJIXU3, CUCTCMATU3AIIMI0 W HHTECPHPETALIUIO I/IH(I)OpMaIII/II/I
Pa3jInYHbIX BUAOB U (bOpM MMpEACTABJICHUSA,;

OLICHUBATh JOCTOBECPHOCTH HH(bOpMaHI/II/I;

UCIIOJIb30BAaTh CPEACTBAa HMH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEILICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3AIMOHHBIX 3a/a4 ¢ COONIoJeHHEM TPeOOBAaHUI 3PrOHOMUKH,
TEXHUKU O€30IaCHOCTH, THTHEHBI, pPECypcoCOEpeKeHHs, TMPaBOBBIX M OJTHUYECKUX HOPM, HOPM
HHPOPMAIMOHHOH 0€3011aCHOCTH;

CO3lIaBaTh TEKCTH (PU3UUECKOTO COICPIKAHWS B pa3IMYHBIX (opMmarax ¢ ydETOM Ha3HAYCHUS
UH(OPMAIINHN U [ENCBON ayTUTOPUH, BEIOHPAast ONTUMAIBHYIO (hOpMY MPEICTABICHHUS U BU3yAIN3AIlHH.

KomMyHHMKaTHBHBIE YHUBEpcaJbHbIe yyeOHble NeiicTBUA:
OCYIIECTBIIATH OOIICHUE HA YPOKaxX (PU3UKH M BO BHEYPOUHOU JEATCIHHOCTH;
pacro3HaBaTh MPEAIOCHUIKYA KOH(MIUKTHBIX CUTYAI[A U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3pEHHS C UCTIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIB30BATh PEUMYIIECTBa KOMaHIHOW U MHIUBUAYaJIbHONU PabOTHI;

BBIOMpATh TEMAaTHKy M METOIBI COBMECTHBIX ICUCTBHN C YUETOM OOLINX MHTEPECOB M BO3MOXHOCTEH
Ka)K10T0 4I€Ha KOJJIEKTHBA,

IIPUHUMATh L€ COBMECTHOM IEATENbHOCTH, OPraHW30BBIBATh U KOOPAMHHUPOBATH AEMCTBUA MO €€
JOCTIDKCHHUIO: COCTAaBIIATH IUIAH ACUCTBHUH, PAaCHpEeNeNiaTh PONU ¢ YI€TOM MHEHHH yJaCTHHKOB, 0OCYXIaTh
pe3yabTaThl COBMECTHOM paboThI;

OIICHWBATh KauyeCTBO CBOEr0 BKJIaJa W KaXKIOrO YYacTHHUKA KOMaHIbl B OOMIMI pe3yibTaT I10
pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC NPOCKTHI, OUCHUBATL UJACHU C IMO3UIIMHM HOBU3HBI, OPUTHHAIIBHOCTH, HpaKTH‘lCCKOﬁ
3HAYUMOCTH,



OCYHICCTBJIATE IMO3UTUBHOE CTPATCTUYCCKOEC MOBCACHUEC B PA3JIWYHBIX CUTyallUsaX, IIPOSBIIATH
TBOPYECTBO U BOOGpa)KCHI/IC, OBITh HWHUIMAaTUBHBIM.

PeryasiTuBHble YHUBeEpcaJibHbIe yueOHbIe AeiicTBUSs
Camoopranuzanus:

CaMOCTOSTENBHO OCYIIECTBIISATh [T03HABATENIBHYIO NEATEIbHOCTh B 00JaCTH (HM3MKH M aCTPOHOMHH,
BBISBJIATH IPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBJIATH IUIAH PELIEHHs] PacuETHBIX M KAueCTBEHHBIX 3a]ay, IUIaH BHIIOJIHEHUS
MPaKTHIECKON pabOTHI C YUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MTPEIIIOUTCHHUI;

JIaBaTh OI[CHKY HOBBIM CUTYAIIHsIM;

pacumpsITh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIOYTCHUI;

JIeJIaTh OCO3HAHHBIN BEIOOD, apIrYMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTD 33 PEUICHHUE;
OLICHUBATH MPHOOPETEHHBIN OITBIT;

C1Ioco0CTBOBATh (POPMHUPOBAHHUIO M IPOSBICHUIO SPYAUIMH B 007IaCTH (PU3MKH, IIOCTOSHHO ITTOBBIIIAThH
CBOM 00pa3oBaTeNbHBIA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJ’lb, IMOLUMOHAJILHBIA MHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE
Ppe3yJIbTaTOB LEIISM;

BIaJeTh HAaBBIKAMH II03HABATCIBHOM pe(IEKCHH KaK OCO3HAaHHS COBEpIIACMBIX JEHCTBUH U
MBICIIUTEIbHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAaHUI;

UCIIOJIb30BATh MPUEMBI pe(IICKCUH JJIs1 OIICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS,
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS IO UX CHIKEHHIO;
IIPUHUMATbh MOTHUBBI U apTyMEHTBI APYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB AESITEIbHOCTH;
MPUHUMATH ce0sl, MOHUMAasi CBOU HEJIOCTATKU U TOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX MIPU aHAJIU3€ Pe3yJIbTaTOB AesTeIbHOCTH;
IPU3HABATh CBOE MPABO M MPABO IPYTUX Ha OIIHOKH.

B mporecce AoCTMKEHUS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPaMMBI MO (pH3MKe sl YPOBHS
cpeanero obOmero oOpa3oBaHuss y OOYYAIONIMXCS COBEPIICHCTBYETCS OMOIMOHANBHBIA HHTEIUICKT,
npeanonararonui coOpMUPOBaHHOCTb:

CaMOCO3HAHHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHHUMATh CBOE SMOILMOHAIBHOE COCTOSIHHE, BHICThH
HaNpaBJICHUS PA3BUTHI COOCTBEHHON SMOIIMOHAIILHON Cephl, ObITh YBEpEHHBIM B cele;



CaMOpPETyJIUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEICHUE, CIIOCOOHOCTh aJaNnTHUPOBATHCS K AMOIMOHAIBHBIM H3MEHCHUSM U MPOSBISATh THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHyTpeHHefI MOTHUBAIIUH, BKJIFOYAIOIIeH CTPEMJICHUE K MAOCTHIKCHHUIO LCJIW W YCICXY, ONTHMHU3M,
WHUIUATUBHOCTH, YMCHUEC HCﬁCTBOBaTL nCXoasa U3 CBOUX BOSMO)KHOCTGFI;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €r0
IpU OCYIIECTBIICHUN OOIICHUS, CIOCOOHOCTE K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBbIKOB, BKJIIOYAarOIIUX CIIOCOOHOCTH BbICTpanMBaTb OTHOLICHHUA C APYTMMH JIFOAbMH,
3&60TI/ITBC${, MPOSABJIATL UHTCPEC U pa3pellaTb KOH(bJ'II/IKTI)I.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 10 kiacce npeAMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKaTh
c(hOpMUPOBAHHOCTH Y 00YJAFOIINXCS YMEHHUH:

JEMOHCTPHPOBATh Ha IMpHUMEpax poyib M MecTo (Gu3uKd B (HOPMHUPOBAHUU COBPEMEHHOW HAayJHOMH
KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU M TEXHOJOTUMN, B IPAKTHYECKON ACSITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHHUIBl TPUMEHEHUS U3YUCHHBIX (HU3MYECKUX MOJAECNEH: MaTepHanbHas TOUYKa,
MHepIHanbHas cHUcTeMa OTCuéTa, aOCONIOTHO TBEPHOE TEJO, WACANBHBIA ra3, MOJCIH CTPOCHUS Ta3oB,
JKUIIKOCTEH U TBEPBIX TEI, TOUYCUHBIH AIEKTPUICCKUH 3apsi/l IPH PELICHUH QU3NIECKIX 3a]1a9;

pacno3HaBath (u3MuecKue SBICHUS (NPOIECChI) U OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KHHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U JJCKTPOAMHAMUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE IBMKEHUE, CBOOOIHOE ITAJICHUE TEII, IBMXKECHHE 10 OKPYKHOCTH, UHEPIIHUS,
B3auMojielicTBue Tel, quddy3us, OpOyHOBCKOE JBMIKEHUE, CTPOCHHE KHUIKOCTEH M TBEPIBIX Tell, H3MEHEHHE
00béMa Ten mpu HarpeBaHHM (OXJIAXKICHUH), TEIUIOBOEC PaBHOBECHE, MCHApEHHe, KOHACHCAIMs, IUIaBJICHUE,
KPHUCTAIUTA3AIMS, KATICHUE, BIAXXHOCTh BO3IyXa, TIOBBIIICHUE ABIICHHS I'a3a IIPU €ro HaArPEBaHUU B 3aKPHITOM
COoCy/ie, CBsI3b MEXKIY MapamMeTpaMy COCTOSHHUS ra3a B H30IpOLECccax, JEKTPU3aLus Tej, B3auMOAeiHCTBIE
3apsiioB;

ONHCHIBAaTh MEXaHHYECKOE JIBWKCHHE, HWCIOJb3ysd (U3NUYECKUE BEIUYMHBL: KOOPJIWHATA, IYTh,
MepeMeIleHrne, CKOpOCTh, YCKOpPEHHME, Macca Tella, CHiIa, HMIYJIbC Telna, KWHETHYecKass JHEprus,
MOTCHIMAJIbHASL DHEPTUs, MeXaHudeckas paboTa, MEXaHMUYeCKas MOIIHOCTh, TMPU ONMUCAHWUU MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT UCIONB3YEMbIX BETHYHH, UX 0003HAUCHHS W CIUHHIIBI, HAXOIUTH (POPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETUYHUHY C IPYTHMH BEITHYUHAMU;

OIMCHIBAaTh H3YYEHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBJICHUS, HCIONB3YS (DU3HIECKue
BEJIMUMHBL: JaBJIEHUE I'a3a, TEMIIEpaTypa, CPEeIHss KUHETUUECKasl SHEPI U Xa0TUUECKOT 0 ABMIKEHUS MOJIEKYII,
CPEIHEKBaJpPATUYHAS CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHs OJHEprus, paboTa Trasa,
KO3 (QUIIMEHT TOJE3HOr0 MAEHCTBHS TEIUIOBOTO JBHUraTes, IPU OIKMCAHHU IPABWIBHO TPAKTOBAThH
(U3UYECKUA CMBICT HCIONB3YyEeMBIX BEIUYMH, WX OOO3HAUEHHsI M CIUHHIBI, HAXOOUTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3HYECKYIO BEIMUMHY C APYTHMH BEJIMYUHAM;

OTIMCHIBAaTh M3YYCHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA W DJIEKTPUUECKHUE SBICHHS (TIPOLIECCHI),
UCTIONB3YS (M3MUCCKUE BEIMYUHBL: AIIEKTPUUECKUH 3apsia, SJICKTPHUYECKOEe IIO0JNe, HANPSHKEHHOCTH IO,
MOTEHIMAJl, Pa3HOCTh MOTEHIMAJIOB; IPH ONHCAHUM MPABWIBHO TPAaKTOBaTh (PU3UUECKUH CMBICIH



UCIIONB3YEMBIX BENIWYMH, MX OOO3HAYCHWS M E€AWHHMIIBI; YKa3bIBaTh (OPMYINBI, CBS3BIBAIOIINE JaHHYIO
(u3MUECKYIO BEIMYHMHY C JPYTHMH BEIMIHHAMY;

AHAJM3UPOBATh (DU3NIECKUE MPOIIECCH U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U MPHHITUIIEL: 3aKOH
BcemupHoro Tsrorenus, |, Il u Il 3akonsr HproTOoHa, 3aKOH COXpaHEHUsS MEXaHWYECKOW JSHEPTruu, 3aKOH
COXPaHCHUS HMMITYJIbCA, TMPHHIUI CYICPIO3UIMA CHUJI, TPUHIMI PABHOMNPABUS HWHEPIHUAIBHBIX CHCTEM
0oTCY€Ta, MOJCKYJSIPHO-KHHETHUECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpPEIHEH
KAHETUYECKOW HSHEPTUH TEIUIOBOTO JBIDKCHUS MOJICKYJT C aOCONIOTHOW TEeMIIepaTypoH, MEpPBBIA 3aKOH
TEPMOAMHAMUKH, 3aKOH COXPaHEHUs SJIEKTPUUECKOT0 3apsaaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA, €r0 MAaTEMAaTUIECKOE BHIPAKEHHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC ITPHUHIIMITEI JEHCTBHUS MAIIUH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3nuvaTh
YCIIOBUS BX O€30MIaCHOTO UCIIOIB30BAHUS B IOBCEIHEBHOM KHU3HU;

BBITIOJIHSATh 3KCIIEPUMEHTBI 110 UCCIICIOBAHUIO (DU3MUECKUX SBJICHUI U MPOIECCOB C MCIONb30BAHHEM
MPSIMBIX M KOCBEHHBIX H3MEPEHUH, MpPH 3TOM (OPMYJIHPOBATH IMpoOsieMy/3aady W THIOTE3y Yy4eOHOTo
IKCIEPUMEHTAa, COOMPATh YCTAHOBKY U3 MPEIIOKESHHOTO 000pyI0BaHUsI, POBOJUTH OIBIT H (POPMYIHPOBATH
BBIBOJIBI,

OCYHICCTBIIATL MHPAMBIC W KOCBCHHLIC U3MCPCHUS (1)H3I/I‘{CCKI/IX BCJINMYHH, IIpH 3TOM BI>I6I/IpaTI)
ONTUMAJIBHEIN CITOCO0 HU3MCPEHUA U UCII0JIB30BaTh U3BECTHLIC MCTOIbl OLICHKH HOFpeHIHOCTeI\/'I I/I3MepCHI/II\/'I;

HCCIICA0BATh 3aBUCUMOCTU MCKAY (bI/IBI/I‘ICCKI/IMI/I BCJIMYMHAMU C UCIIOJIB30BAHUEM ITPAMBIX HSMCpCHHﬁ,
IIpu 3TOM KOHCTPYUPOBATH YCTAHOBKY, (bl/IKCI/IpOBaTI) peE3yibTaThl HOHy‘ICHHOﬁ 3aBUCHUMOCTH d)HSI/I‘ICCKI/IX
BCJIMYHH B BHJIC Ta6J'II/II_[ n Fpa(l)I/IKOB, JCJIaTb BBIBOJBI 110 pE3YyJIbTaTaM HCCIICIOBAHUA;

coONofaTe mpaBmwia O€30MacHOro Tpyla IPH IPOBEICHUU HCCICAOBAHUN B paMKaxX Y4eOHOTO
IKCIEPUMEHTA, YICOHO-UCCIIECIOBATEIECKON W TIPOEKTHOMN NESTEIIEHOCTH C UCIONB30BAaHUEM U3MEPUTEIBHBIX
YCTPOUCTB M 1Ta0OPaTOPHOT'O 0O0OPYTOBAHUS;

pemaTh pacuéTHBIC 3a7a4H C SIBHO 33TaHHON (PHU3NUECKON MOJEIIBIO, HCIOIB3Ys (PU3UIECKUE 3aKOHBI U
NPUHIMIE, HA OCHOBE aHAIW3a YCIOBHUS 3aadd BHIOMPATh (DU3NYECKYI0O MOJAENTbD, BBLICIATH (DU3UUECKHUC
BEJIMYMHBI U (QOPMYJIBI, HEOOXOMUMBIC Uil €€ PElICHHUs, MPOBOJUTH PACUYETHl M OLICHUBATH PEATLHOCTD
MOJyYEHHOTO 3HaUYCHUS (PU3NUECKOI BETUUNHBL;

peuratb Ka4Y€CTBEHHBIC 3a/1a4U: BbICTPAUBATDH JIOTUYCCKU HCIIPOTUBOPCUNBYIO LCIIOYKY paccymﬂe}mﬁ C
OHOpOﬁ Ha U3y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (bI/ISI/I‘-IeCKI/Ie SIBJICHUA,

UCIIOJIF30BATh TPU PELICHUH YYEOHBIX 3a7ad COBPEMCHHBICE WH()OPMAIMOHHBIC TEXHOJOTUU IS
MOUCKA, CTPYKTYPHPOBAHUS, WHTEPUOPETAUN W MPEICTABICHUS y4eOHOW ©W  HAYYHO-TIOMYISIPHOM
uH(OpMaIMK, TOJYYCHHOH U3 PpA3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIW3UPOBATh MOIyd4aeMYIO
WH(POPMAITHIO;

NPUBOIUTE IPUMEPHI BKIANAa POCCHHCKHX M 3apyOeKHBIX YUEHBIX-(HU3WKOB B pa3BUTHE HAYKH,
00BSICHEHHE TPOIECCOB OKPYIKAIOUIETO MHPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTIONIF30BATh TEOPETUYECKHE 3HAHWSA IO (U3UKE B TIOBCEJHEBHOW JKU3HH IS OOCCIICUEHISI
0€30MacHOCTH MU OOpAIleHU! C MPHOOPAMHU M TEXHHYECKHMH YCTPOHCTBAMH, IS COXPAHEHHS 30POBBS H
COOJTIOZICHUS] HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHIE C BBIIOIHEHHEM PAa3NUYHBIX CONUAIBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIHL,
palMOHAIBHO paclpenessaTh O0A3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CHUTYalMsX,
aJICKBAaTHO OIICHUBATH BKJIA]] K&XKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPHUBAEMON IPOOIEMEI.



K xoHmy oOywenus B 11 kiaacce npeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTB Y 00y4aIOINXCSl YMEHHUH:

JEMOHCTPHPOBATh HAa IMpHUMEpax pPoJib M MECTO (PHU3MKA B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOMH
KapTHUHbI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKOH IeATeIbHOCTH JIOJEH,
[IEIOCTHOCTD ¥ €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

VYUTHIBATH TPAHUIBI TPUMEHEHUS U3YICHHBIX (PU3NUIECKUX MOJIETICH: TOYCUHBIH JICKTPUICCKUH 3apsil,
Jyd4 CBeTa, TOYCYHBbI HCTOYHUK CBETA, sACPHAs MOJe]b aroMa, HYKJIOHHAs MOJEJIb aTOMHOrO spa IMpu
pelieHnn GU3NIECKUX 3a/1a4;

pacno3HaBaTh (GU3NUIECCKHUE SBICHUS (POLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB AJICKTPOJUHAMUKH
U KBaHTOBOM (M3WKHU: 3JIEKTPUYECKas MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE
JICHCTBUSI TOKA, B3aUMOJICHCTBHE MArHUTOB, JJICKTPOMATHUTHAS WHAYKIIHS, NEHCTBHE MAarHUTHOTO IMOJS HA
MOPOBOJAHUK C TOKOM M JBIDKYIIMHCS 3apsill, JJICKTPOMArHUTHBIC KOJEOAHWS W BOJIHBI, MPSIMOJHHEHHOE
pacnpocTpaHeHHe CBeTa, OTpakeHHe, HpesiomiieHue, uHTepdepeHuus, Audpakiuus U MONsSpU3aLuUs CBeTa,
mucriepcust  cBera, (orodnekrpuueckuii dddekr (poroaddekr), cBeTOBOE HaBICHUE, BO3HHUKHOBCHHE
JHHEHYATOTO CIIEKTPa aToMa BOJIOPOJIa, ECTECTBEHHASI M UCKYCCTBEHHAS PaJHOaKTHBHOCTD;

OMKCHIBATh U3YUYEHHBIEC CBOICTBA BellecTBa (3JEKTPUUECKHE, MAaTHUTHBIE, ONTHYECKHUE, SJIEKTPUIECKYIO
MPOBOAMMOCTh PA3IHYHBIX CPEll) U DIIEKTPOMATHUTHBIC SIBICHHS (IIPOLIECCHI), HCIONB3YS (UIUUCCKHUE
BEJIMUMHBIL: IEKTPUUECKUI 3aps]l, CUJIa TOKa, 3JIEKTPUUECKOE HANPsHKEHUE, JJIEKTPUUECKOE CONPOTUBIICHUE,
Pa3HOCTH MTOTEHIIMAJIOB, AIICKTPOIBIDKYIIAs CHia, paboTa TOKa, WHIYKIHS MAarHUTHOTO ITIOJIS, Ciia AMIepa,
cwia JlopeHla, MHAYKTUBHOCTb KaTyLIKH, SHEPTHsl AJIEKTPUYECKOTO U MArHUTHOTO IMOJIEH, IEPUOA U YacToTa
KoJIeOaHMii B KOJIEOATEIIFHOM KOHTYpE, 3apsi M CHJIa TOKA B MPOIECCE TapMOHHYECKHUX 3JIEKTPOMATHUTHBIX
KoyieOaHmii, (POKyCHOE pacCTOSHHE M ONTHYECKas CHJIA JIMH3BI, IPH ONHMCAaHWU TPABWIBHO TPAKTOBAThH
(U3NYECKUA CMBICT UCIONB3yEeMBIX BEJIMYHMH, HX OO0O3HAUCHHWS W CIUHHUIBI, YKa3blBaTh (OPMYIIEI,
CBSI3BIBAIONINE TAHHYIO (PU3UYCCKYIO BEIIMYMHY C APYTHMHU BEITHIUHAMM,

OIMCHIBATh U3YYCHHBIC KBAHTOBBIC SBICHUS H MPOIECCH, HCIOB3Ys (PU3UUCCKUE BETHIHHBL: CKOPOCTh
AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, YHEPTU U UMITYJIbC (DOTOHA, IEPUOJ MOTypacaa,
DHEPTUsl CBS3M aTOMHBIX SIJIEp, NMPH OMMCAHUH IMPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIB3yEeMBIX
BEJIMYMH, NX 0003HAUCHUS U €IMHUIIBI, YKA3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHIHHY
C IpYrMMHU BEIMYMHAMHU, BBIYUCIATH 3HaUE€HHE (DU3NYECKON BEINYHHBI;

aHAJM3UPOBATh (DU3NIECKUE MPOIIECCH U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U MPHHITUIIEL: 3aKOH
Oma, 3aKOHEBI MTOCIIEI0BATEIBHOTO U MTAPAJLICIIEHOIO COSTUHEHUS MPOBOTHUKOB, 3aKoH [Ixoyns—JIeHna, 3akoH
ANEKTPOMArHUTHON MHIYKLUH, 3aKOH MPSIMOJIMHEWHOr0 PacHpOCTPAHEHUsI CBETa, 3aKOHBI OTPa)KEHHsS CBETa,
3aKOHBI TPEJIOMIICHHUS CBEeTa, ypaBHeHHe DiHiTeiHa 11t GoTodddekTa, 3aKOH COXPaHSHUS] SHEPrHHU, 3aKOH
COXPaHEHUsS MMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPHICCKOrO 3apsjia, 3aKOH COXPAHEHHS MACCOBOTO YHCIIA,
nocTynaTel bopa, 3aKoH paTuoaKTHBHOTO pacmaja, Mpy dTOM pa3iinivaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOE BEIPAXKECHUE U YCIIOBYsI (TpaHMIIbI, 001acTH) MPUMEHUMOCTH;

OTIpe/ICTIATh HAIIPABICHUE BEKTOPA HHYKIIMA MAarHUTHOTO TOJISl IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u
cuisl Jlopenma;

CTPOMTH M ONKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIIOCKUM 3€PKaIOM, TOHKOH JIMH30M;

BBITIOJIHATH SKCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NUECKUX SIBICHUH M MPOLIECCOB C UCIOIB30BAHUEM
OPSMBIX M KOCBCHHBIX HW3MEPCHHU: MpH 3TOM (HOPMYIHpPOBATh MpoOIeMy/3aqady WM THIIOTE3y Y4eOHOTO
IKCTIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEAJIOKECHHOTO 000pYIOBaHHS, IPOBOANUTE OIBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATE NpSMBIE U KOCBEHHBIC HM3MEPEHHUs (PH3MYECKUX BEIMYMH, IpPU ATOM BBIOHMPATH
ONITUMAJIBHBINA CTIOCO0 M3MEPEHNUS U UCTIONB30BATh H3BECTHBIE METO/IBI OLIEHKH MOTPEITHOCTEH H3MEPCHUIT;



WCCJEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIWYUH C HUCIIOJIB30BAHUEM MPSMBIX U3MEPEHUN: MPU ATOM
KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHPOBATH PE3yJbTATHl MOTYYCHHOH 3aBUCHMOCTU (DPU3MYECKUX BEIUYUH B
BUJIE TaOJUI] U TPaUKOB, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICTOBAHNS,

coOiofaTe mpaBmwia O€30MacHOro Tpyla IPH IPOBEICHUU HCCICAOBAHUN B paMKaxX Y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-HCCIIeIOBATEIbCKON U MPOCKTHOM AEATENBHOCTU C MCIOJIb30BAaHUEM HU3MEPUTEIbHBIX
YCTPOUCTB M 1Ta00PaTOPHOTO 00OPYTOBAHHUS;

pemaTs pacuéTHBIC 3aJa4H C SIBHO 33TaHHON (PU3NUECKON MOJEIIBIO, HCIOIB3Ys (PU3UIECKUE 3aKOHBI U
NPUHIMIE, HA OCHOBE aHATN3a YCIOBHUS 33aadd BHIOMPATh (PU3NYECKYI0O MOAENTD, BBLICIATH (DU3UUECKHUC
BEJIMYMHBI U (QOPMYJIBI, HEOOXOMUMBIC Ui €€ PEIICHHUs, MPOBOJUTH PACUYETHl M OLEHUBATH PEATHLHOCTD
MOJTyYEHHOTO 3HaUYEHUS (PU3NUECKOI BETUUNHBL;

peuratb Ka4€CTBEHHBIC 3a/1a4U: BbICTPAUBATDH JIOTUYCCKU HCIIPOTUBOPCUNBYHO LCIIOYKY paccymﬂe}mﬁ C
OHOpOﬁ Ha U3y4YCHHBIC 3aKOHbI, 3daKOHOMEPHOCTH U (bI/ISI/I‘-IeCKI/Ie SIBJICHUA,

UCIIOJIb30BATh TPU PELICHUH YYEOHBIX 3a7a4 COBPEMCHHBIC WH(OPMAIIMOHHBIC TEXHOJOTUU IS
MOUCKA, CTPYKTYPHPOBAHUS, WHTEPOPETAUN W MPEICTABICHUS y4eOHOW W  HAyYHO-TIOMYISIPHOM
uH(OpMaIMK, TOJYYCHHOH U3 pA3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATh MOIy4aeMYIO
WH(POPMAITHIO;

OOBSICHATH IPUHIUIIEI ASHCTBUS MAIIUH, IPHOOPOB U TEXHUYECKUX YCTPONCTB, pa3indaTh YCIOBHS HX
0€30IacHOT0 MCITOIB30BAaHMS B TIOBCETHEBHOM KHU3HHY;

NPUBOIUTE TPUMEPHl BKJIAa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pPa3BUTHE HAyKH, B
00BSICHEHHE TPOIECCOB OKPYIKAIONIETO MHPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCTIONIF30BATh TEOPETHYECKHE 3HAHWSA IO (U3UKE B TIIOBCEJHEBHOW JKM3HH IS OOECIIeYEeHUS
0€30MacHOCTH MPH OOpAIEHUN C MPHOOPAMHU M TEXHHYECKHMH YCTPOHCTBAMH, IUISi COXPAHEHHS 30POBBS H
COOJTIOZICHUS] HOPM SKOJIOTHYECKOTO MTOBEJCHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TPyHIE C BBIIONHEHHEM Pa3lUYHBIX CONUAIBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIHL,
palMoOHAIBHO paclpenessaTh O0A3aHHOCTH W IUIAHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CHUTYalMX,
aJICKBAaTHO OIICHUBATH BKJIA]] KAXKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPHUBAEMON IPOOIEMEI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No  HammeHoBaHUE pa3fesioB U TeM KomnuecTBo yacos OnektpoHHbIe (IU(PPOBHIE) 0Opa3oBaTEIHHBIC
n/n HIPOTPpaMMBl Bcero KoHTtpomabHbIE [IpakTrnueckue PeCypChl
paboThI paboThI

Paznea 1. PUSUKA U METOJIbI HAYYHOT' O ITIO3HAHMSI

1.1 ®wusuka u METOJIBI HAYYHOTO TIO3HAHUS 2 bubmunoreka IIOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Pazpen 2. MEXAHUKA

2.1 Kunemaruka 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

2.3 3akoHBI COXpaHEHUS B MEXaHUKE 6 1 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro mo pasaeny 18

Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOMN 9 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
TEOPUH

3.2 OCHOBBI TePMOJUHAMUKH 10 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

3.3 ArperatHble COCTOSIHHS BEIIECTBA. 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
®da3oBbIe TEPEXOabl

Hroro mo pasueny 24

Pazgen 4. SJIEKTPOJINHAMMUKA

4.1 DnekTpocraTHKa 10 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

4.2 TIoCTOSIHHBIN AIIEKTPHUUCCKUH TOK. 12 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Toxu B pa3nuuHbIX cperax

Hroro mo pasueny 22

Pe3epBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB 110 68 3 3 Draggable item 330405739 was dropped over

[TPOTPAMME droppable area 330405744


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

Ne  HaumeHnoBaHue pasfesoB U TeM

n/n IIPOrPaMMBI

11 KJIACC
Ne  HaumenoBanue pa3fenoB U TeM
n/n IPOrpamMMBbl

Pazpen 1. 9JIEKTPOAUHAMMUKA

1.1 MaruauTHOE moJIe. DIEKTPOMArHUTHASI
WHAYKLUS

Wroro no pazneny
Paznea 2. KOJIEBAHUSA U BOJIHBI

2.1 Mexannyeckue 1 NEKTPOMArHUTHBIE
KoJe0aHus

2 . 2 MexaHu4ecKkue u OJICKTPOMAruuTHBIC
BOJIHbBI

2.3 Onruka

Wroro no pazneny

Bcero KoHTtposibHbIE

Bcero

11

11

9

5

10
24

KomnuectBo yacoB

[IpakTnueckue

paboThI paboThI

KomnuectBo yacos

KonTponbHbie [IpakTrueckue
paboThI paboTsl
1 3
1
1
3

Pazgen 3. OCHOBBI CIELIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcHOBHI cieHUANBLHOM TEOPHU
OTHOCHTEIBHOCTH

Wroro no pazneny

Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DOneMeHTHI KBAHTOBOM ONTHKHU

4.2 Crpoenue aTroma
4.3 AroMmHOE Sapo

Uroro no pazneny

4

4

6
4
5
15

1

Pazpen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPODPU3UKHU

5.1 D7neMmeHThI acTpOHOMUHM U acTpodu3uku 7

1

DnexTpoHHbIe (TP POBEIE) 00pa3oBaTEIbHbIC
pecypcsl

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCH

Bubnunorexa [TOK https://m.edsoo.ru/7f41c97c

bubmunorexa IOK https://m.edsoo.ru/7f41c97c
Bubnunorexa [TOK https://m.edsoo.ru/7f41c97c

Bubnunorexa [TOK https://m.edsoo.ru/7f41c97c

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

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

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

Ne
n/n

HaumeHnoBanue pa3znenos u tem KonuuecTBo yacoB DnekTpoHHbIE (ITUGPOBEIC)

HIpOrpaMMBbI Bcero  KontponbHbIE [IpakTrnueckue 00pa3soBaTeIbHbIC PECYPCHI
paboThI paboThI
Uroro no pazneny 7
Pazpnen 6. OBOBIIAIOIIEE NIOBTOPEHUE
6.1 Oo6obmaroriee NIOBTOpEHUE 4 bubmunorexa IOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOT'PAMME
MHNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnuectBo wacoB Hara DneKTpoHHBIE IUPPOBHIC
n/m Bcero Kontponbubie IIpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI

®uznka — Hayka o npupoje. Haydnsie MmeTombl
MIO3HAHHS OKPYXAIOLIETro MUpa

Pounb 1 Mmecto pusuku B popmMupoBaHum
COBPEMEHHON HAyYHOW KapTUHBI MHUpPA, B
MIPAKTUYECKON AEATENbHOCTH JTIOAEH

Mexanundeckoe arkeHre. OTHOCHTEEHOCTD
MeXaHH4YeCKOTro ABrkeHus. [lepemenienue, CKOPOCTb,
YCKOpEHHUE

PaBHOMEpHOE IPSIMONMHEWHOE IBHKEHUE
PaBHOyCKOpEHHOE TIPSIMOTMHENHOE ABUKCHHE

CBo0OojHOE majieHre. Y CKOpeHHe CBOOOTHOTO
nageHus

Kpusonuneitnoe apmkenue. J{Bmkenne
MaTepUAIbHOM TOYKHU IO OKPYXKHOCTH

HpI/IHHI/IH oTHocutenbHocTU ["anumes.

paboThI

paboThI

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c32e2

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubauoreka IJOK
https://m.edsoo.ru/ff0c3508

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c3620

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c372e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c39cc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bubauoreka IJOK


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

n/n

10

11

12

13

14

15

16

17

18

19

Tema ypoka

HNuepumansHble cuctemMbl oTcueTa. [lepBoIil 3aK0H
HeroTona

Macca tena. Cuna. [IpuHIMI CyNIEpIO3UIUH CHIL.
Bropoii 3akon HeroTOHA 1719 MaTepUaIbHOM TOUKU

Tpetuii 3axoH HproTOHA 1711 MaTepUalIbHBIX TOYEK

3aKoH BCeMHUPHOTO TsroTeHus. Cuiia TSHKECTH.
[epBast kocMHUYeCKast CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec Tena

Cuna tpenus. Koaddunment tpenus. Cuna
CONPOTHBJICHHS IPH JABMKEHUH Tella B )KUIKOCTH WK
rase

IToctynarensHOE 1 BpalaTeabHOE JBUKEHUE
abCcoMOTHO TBEPIOTo Tena. MoMeHT cuibl. [1nedo
CUJIBL. Y CIIOBUSI paBHOBECHS TBEPIOTO TeMa

Nmiynbc MaTepuaabHOM TOUKH, CUCTEMBI
MaTepHalbHbIX ToueK. IMITynbe cuibl. 3aKOH
COXpaHEHUs UMITyJbca. PeakTuBHOE ABIKEHHE

Pabota u MomHOCTh cuibl. KnHeTHUYeCKas SHEpTUs
MaTepuabHOW Touku. Teopema 00 U3MEHEHHH
KUHETHYECKON SHEPTHH

IToTennuanbHas 3Heprus. [loTeHIManbHAS SHEPTUS
yrpyro nehOopMHUPOBAHHON TPYKHHBIL.
[MoTeHnmanbHast SHEPTHUs Tejla BOJIM3H MOBEPXHOCTH
3emin

IloreHanpHbIe ¥ HENOTEHIMAIbHEIE CHITBL. CBSI3b
paboThl HEMMOTEHIUAIBHBIX CHJI ¢ U3MEHCHHEM
MEXaHHUYECKOW YHEPTUU CHCTEMBI TeJl. 3aKOH
COXPaHEHUS] MEXaHHUYECKOW DHEPTHU

JlabopatopHast pabota «ccnenoBanue CBsA3U pabOTHI

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIE IUPPOBBIE
Bcero Kontponbubie IlpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI

https://m.edsoo.ru/ff0c3be8

bubauoreka IJOK
https://m.edsoo.ru/ff0c3be8

bubauoreka IJOK
https://m.edsoo.ru/ff0c3be8
bubauoreka IJOK
https://m.edsoo.ru/ff0c3d00
bubauoreka IJOK
https://m.edsoo.ru/ff0c3el8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3f76

Bbubnuoreka [TOK
https://m.edsoo.ru/ff0c41a6

bubauoreka IJOK
https://m.edsoo.ru/ff0c43d6

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c4502

bubauoreka IJOK
https://m.edsoo.ru/ff0c461a

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


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

n/n

20

21

22

23

24

25

26

27
28

29

30

31

32

Tema ypoka

CHIIBI C I3MEHEHHEM MEXaHUYSCKOI OHCPIUHU TCJia Ha
MIpUMEPE PACTHKCHUA PE3UHOBOI'O KXI'yTa»

Konrtponpaas pabora mo teme «KnHemaTHka.
JuHamuika. 3aKOHBI COXPAaHEHUS B MEXaHHUKE)
OCHOBHEBIC MOJI0KEHHS MOJICKYIIIPHO-KHHETUIECKOM
Teopun. bpoyHoBckoe nBmxkenue. Jnddy3us

XapakTtep IBIKEHUS U B3aUMO/ICHCTBYS YaCTHII
BelecTBa. Mojienu CTpoeHust Ta3oB, KUIAKOCTEN U
TBEPABIX TEII

Macca monekyn. KonngectBo Bemectsa. [locTostaaas
ABorazapo

TemnnoBoe paBHOBecue. Temnepartypa u e€
n3mepenue. [Ikana remnepatyp Llenbcus

Wneansusiii raz3 8 MKT. OcHoBroe ypaBHenue MKT

AOconroTHas TeMIepaTypa Kak Mepa CpeaHei
KMHETUYECKOHN SHEpruu ABMKEHUS MOJIEKYIL.
Vpasuenue Menneneena-Knaneiipona

3akoH [lansToHa. I'a30BBIC 3aKOHBI

JlabopatopHast pabota «VccnenoBanre 3aBUCUIMOCTH
MEX]Ty IapaMeTpaMK COCTOSHHS Pa3peKeHHOT0 ra3a

U3ormporiecchl B HaealibHOM Ta3e U uX rpaduueckoe
npecTaBIeHne

BuyTtpennsist aHeprusi TepMOANHAMHYECKON CUCTEMBI
1 cr1oco0bl €€ u3MeHeHus. KolmuecTBo TEIIOTh |
pabota. BHyTpeHHsIs SHEpPTHs 0THOATOMHOT'O
HJICaIBLHOIO ra3a

Buast Teruionepenaumn

VY nenbHast TEINIOEMKOCTD BelecTBa. KoimmuecTBo
TEIUTIOTHI TIPH TeTuIonepeaade. AauadaTHbIN mporecc

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIE IUPPOBBIE
Bcero Kontponbubie IlpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI

bubauoreka IJOK
https://m.edsoo.ru/ff0c4b74

bubauoreka IJOK
https://m.edsoo.ru/ff0c4dc2

Bbubnuoreka [TOK
https://m.edsoo.ru/ffOc4fde

bubauoreka IJOK
https://m.edsoo.ru/ff0c511e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

bubauoreka IJOK
https://m.edsoo.ru/ff0c5¢c36

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c5¢c36


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

n/n

33

34

35

36
37
38

39

40

41

42

43

44

45

46

47

48

Tema ypoka

IlepBbIit 3aKOH TEPMOAMHAMHUKY M €TO IPUMEHEHUE K
u3oInpoleccam

HeoOparumocts nporieccoB B npupone. Bropoit
3aKOH TEPMOJIUHAMUKH

Ipunnun peiictBust u KI1J] TerioBoit mammHb

Iuxn Kapuo u ero KI1J]

DKOJIOTUYECKHE TIPOOIIEMBI TEIUIOIHEPT e THKH
O6o0mmaronmmii ypok «MonekyssipHast HU3uKa.
OCHOBBI TEPMOIUHAMUKI

Konrtponenas pabora mo teme «MonekynspHas
¢u3uka. OCHOBBI TEPMOIUHAMUKI

ITapooGpa3oBanue u koHaeHcalws. VicnapeHue n
KHTICHHE

AOCONIOTHAS U OTHOCUTEIIbHAS BII&YKHOCTh BO3/TyXa.
Haceimennsiit nap

Trépmoe Teno. Kpucrammmdeckue u aMmop(dHbIe Tea.
AHU30TpONHS CBOMCTB KpUCTALIOB. XKuakue
KpucTauibl. COBpeMEHHbIE MaTepHaIbl

IInaBnenue u kpuctauu3anus. Y AeIbHAs TEMI0Ta
riaBneHus. Cyomumanms

ypaBHeHI/Ie TEIUIOBOI0 OajaHca

OnekTpusanus Tei. DIIeKTpuIecKuil 3apsi. [Ba Buna
AIEKTPUUECKUX 3aPSA0B

[IpoBOgHMKH, TUATEKTPHUKH U ITOTYIPOBOIHUKH.
3aK0H COXpaHEHUS ANEKTPUICCKOTO 3apsaa

Bzanmopeiictue 3apsanoB. 3akon Kynona. Toueunsrit

AIEKTPUUYECKUN 3apsif

Hanpsoxéanocts anektpuyeckoro nosst. [Ipunnummn

1

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIE IUPPOBBIE
Bcero Kontponbubie IlpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bubauoreka IJOK
https://m.edsoo.ru/ff0c6230

bubauoreka IJOK
https://m.edsoo.ru/ff0c600a

bubauoreka IJOK
https://m.edsoo.ru/ff0c6938

bubauoreka IJOK
https://m.edsoo.ru/ff0c6a50

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c63b6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c64d8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubauoreka IJOK
https://m.edsoo.ru/ff0c6708

bubauoreka IJOK
https://m.edsoo.ru/ff0c6820

bubauoreka IJOK
https://m.edsoo.ru/ff0c6bcc

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c6bcc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6ces

Bbubauoreka [JOK


https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Ne Tema ypoka KonnuectBo uacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bcero Kontponbubie IlpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboTbI paboThI
CYIIEPIIO3HITUH DIICKTPUUCCKHX mosieil. JInHun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pabora cun snexTpocraTudeckoro mosst. [ToTenmmar. 1 bubauoreka IJOK
Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
50 IIpoBOAHMKH M JUANIEKTPUKH B 3JEKTPOCTATUIECKOM 1 Bubmuorexa LIOK
noje. Jludnekrprdueckas IpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 Onexrpoémkocts. Konmencarop 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c7126
52 DnexTpo€MKOCTh TUIOCKOTO KOHACHCATOpa. DHEPIHs 1 bubnuoteka [JOK
3apsDKEHHOTO KOHICHCATOPA https://m.edsoo.ru/ff0c72c0
53 Jlabopatopnas padora "M3MepeHne 31eKTPOEMKOCTH 1 1
KoHJeHcaTopa"
54 Tlpunuumn AeiCTBUS U MPUMEHEHHE KOHIEHCATOPOB, 1

KOMHUPOBAJIBLHOTO afiapara, CTPYHHOTo puHTEpa.
DJeKTpocTaTHUeCcKas 3alInTa. 3a3eMIICHHE
AJIEKTPOITPHOOPOB

55 DnexTpuyeckuii TOK, yCIOBHS €ro CyIIeCTBOBAHHUS. 1
ITocrostansiit Tok. Cuna Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa A5 y4acTka Uenu

56 TIlocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE 1 Bbubnuoreka [IOK
COeIMHEHHE POBOIHUKOB. JlabopaTtopHas paboTa https://m.edsoo.ru/ff0c74f0
«M3ydyeHre CMelaHHOTO COEAMHEHUS PE3UCTOPOB

57 Pabora u MOITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH 1 bubauoreka IJOK
Ixoynsa-Jlenna https://m.edsoo.ru/ff0c7838

58 3axon Oma i nosHOU (3aMKHYTON) 3JIEKTpUYECKON 1 bubnuoteka [JOK
nenn. Kopotkoe 3ambikanue. JlabopaTophast paborta https://m.edsoo.ru/ff0c7ae0

«3mepenune DJIC UCTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

59 DnexTpoHHas TPOBOAUMOCTE TBEPBIX METAJIOB. 1
3aBUCUMOCTD COITPOTUBJICHUSI METAJIIIOB OT
temriepaTypsl. CBEpXIIpOBOAUMOCTH


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

Ne Tema ypoka KonnuectBo uacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bcero Kontponbubie IlpakTudeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboTbI paboThI

60 Onexrpuueckwuii TOK B Bakyyme. CBoiCTBa 1
3JIEKTPOHHBIX ITYYKOB

61 IomympoBogHuKH, HX COOCTBEHHAS U IPHMECHAS 1 bubauoreka IJOK
npoBoauMocTh. CBoOMCTBA Pp—N-TIepexoa. https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHNUKOBEIE TPUOOPEI

02 DOnexTpuyuecKuil TOK B PaCTBOpax M pacrjiaBax 1 Bubmuoreka [JOK
DJIEKTPOJIHUTOB. DICKTPOIIUTHICCKAST TUCCOIMAITHSL. https://m.edsoo.ru/ff0c82ba
DnexTponus3

63 Onexrpuueckuii TOK B razax. CaMOCTOSITENbHBIN U 1 Bbubnuoreka [IOK
HECaMOCTOATENbHBIN pa3psin. Momaus. [Trazma https://m.edsoo.ru/ff0c84ae

64 DnexTpuvecKue mpuOOPHI U YyCTPOICTBA U UX 1 bubnuoteka [JOK
IpakTHYeCKoe nMpuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o6maronuii ypok « INeKTpOINHAMHUKAY 1 bubnuoteka [JOK

https://m.edsoo.ru/ff0c88be

66 KontponbsHas paboTa 1o Teme « NeKTpOCTaTHKA. 1 1 Bubmuoteka [JOK
ITocrosiHHbIH dmeKkTprdecKuii TOK. TOKH B pa3InuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprueblii ypok. KonTponbsHas padoTa o teme 1 Bubmuorexa LIOK
"JnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublii ypok. O606maromuii ypok mo remam 10 1 bubauoreka IJOK
KJjacca https://m.edsoo.ru/ffOc8f6c

OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 3

11 KUIIACC

No Tema ypoka KonnuectBo yacoB Hara DneKTpoHHBIE U(PPOBHIC

n/m Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

paboTsl paboThI

1 IlocTosiHHBIC MAarHUTHI U MX B3aHMMO/ICHCTBHUE. 1 bubmmoreka [JOK

MaruutHoe 1osie. BeKTop MarHuTHOM HHIYKIIHH. https://m.edsoo0.ru/ff0c9778

JInHMM MarHUTHOMN WHTYKIIUU


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

/o

10

11

12

13

Tema ypoxka

MarnuTHOE 10JIe TPOBOAHHUKA C TOKOM. OTIBIT
Opcrena. B3aumoelicTBre MPOBOJHUKOB C TOKOM

HaGopaTopHaﬂ pa60Ta «H3y‘ICHI/Ie MArauMTHOT'O I10JIA
KaTyHmKu ¢ TOKOM»

I[eﬁCTBHe MAarHuTHOTO IOJIA Ha IMMPOBOJHUK C TOKOM.

Cuna Amriepa. JlaboparopHas padota «MccnenoBanue

,Z[GI‘/‘ICTBI/IH IMOCTOAHHOI'O MaruuTa Ha paMKy C TOKOM»

JleficTBME MarHUTHOTO TIOJISI HA ABMKYIILYIOCS
3apshkeHHyo yactuily. Cuna Jlopenmna. Pabota cuibl
Jlopenna

OnexTpomarHuTHasg nHAYKUus. [ToTok BekTopa
MarHuTHOU uHAYKIMU. 3J1C HHAYKIUHN. 3aKOH
3MeKTpoMarHuTHON nHAyKnu Papanes

JlabopatopHast padoTta «/ccnemoBaHue IBICHUS
AIEKTPOMArHUTHON MHIYKIIUH

NunyktuBHOCTS. SABNenne camonuaykuuu. JJ1C

CaMOMHOYKIIUH. 9HepI‘I/IH MAarduTHOI'O IOJIA KaTYIIKH C

TOKOM. 3J'IeKTpOMaFHI/ITHOC IoJje

TexHuueckue yCTpoiicTBa U UX MPUMEHEHHUE:
MOCTOSIHHbIE MAarHUTBIL, JJIEKTPOMArHUTHI,
JIEKTPOJBUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUL, UHYKIIMOHHAS 11€Yb

O06o0maronuii ypok «MarHUTHOE T0JIe.
DJIeKTpOMarHUTHASI WHITYKIIHSD

KoHnTponbHas pabota o Teme «MarHuTHOE IoJIe.
DneKTpOMarHuTHas WHAYKLUS

CB00OOIHBIE MEXAHUYECKUE KOJIEOAHUS.
lapmonnueckue koiebanus. Y paBHEHUE
rapMOHHMYECKHUX Koyiebanuid. [IpeBparieHne s3Hepruu

JlaboparopHast pabota «VccnenoBanue 3aBUCHMOCTH
MepHOo/Ia MaITbIX KOJIeOaHUH rpy3a Ha HUTH OT JUTHHBI

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIEC IUPPOBBIE
Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

bubmmoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmmoreka IIOK
https://m.edsoo.ru/ff0c9df4

bubmmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

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

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

bubmmoreka IIOK
https://m.edsoo.ru/ffOcaf06


https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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
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17

18

19

20

21

22

23

24

25

Tema ypoxka

HUTU U Macchl Ipy3a»

KonebatenbHbiii KoHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHBIEC KOJICOaHUS B UACaTbHOM
KOJIEOATEIIFHOM KOHTYpE. AHAOTHS MEKIY
MEXaHHYECKUMHU U 3JICKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUU B
U/ICATEHOM KOJIe0aTeIbHOM KOHTYpe

[Ipencrarienune 0 3aTyXawMUX KOJICOAHHSIX.
BrinyxneHHbIE MeXaHUYeCKHe Koliebanus. PesoHaHc.
BrIHYKICHHBIC 3JIEKTPOMAarHUTHBIC KOJIEOAHUS

Ilepemennslii Tok. CHHYCOUAAIbHBINA IEPEMEHHBIH
TOK. MOIHOCTh NEPEMEHHOT0 TOKA. AMIIIIUTYJHOE U
JEUCTBYIONIEE 3HAYEHUE CUIIBI TOKA M HANPSKEHHS

Tpanchopmarop. [IpousBoacTso, nepenaya u
OTpeOICHNE SIEKTPHICCKON YHEPTUH

VYeTpoiicTBO U MPaKTHUECKOE IPUMEHEHHE
AIIEKTPUIECKOT0 3BOHKA, TCHEPATOpa MEPEMEHHOTO
TOKA, TUHUN dIIeKTpornepeaay

DKOJIOTHYECKUE PUCKU MPHU MPOU3BOJCTBE
a1ekTposHeprun. KynpTypa ucnonb30BaHus
JIEKTPOIHEPIUU B IOBCEJHEBHOM JKU3HU

MexaHu4eckue BOJHBI, YCIOBUS PaCpOCTPaHEHUSI.
ITepuon. CxopocTh pacpoCTpaHEHHUs U AJINHA BOJIHBI.
ITonepeunble U NPOIOJILHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKa. Bricora
ToHa. TeMOp 3ByKa

DNIEKTPOMAarHUTHBIE BOJHBI, IX CBOHCTBA M CKOPOCTb.
[ITkana »neKTpOMarHUTHBIX BOJH

HpI/IHHI/IHBI PagruOCBA3U U TCIICBUACHUA. PasButue
CpE€ACTB CBA3H. Panuonoxarus

KonTponbHas pabota «KoneOaHus U BOJTHBI»

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIEC IUPPOBBIE
Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

bubmmoreka IIOK
https://m.edsoo.ru/ff0cb820

bubmmoreka IIOK
https://m.edsoo.ru/ffOch9c4

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbb86

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

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

bubmmoreka [JOK
https://m.edsoo.ru/ffOcca54

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

bubmmoreka IIOK
https://m.edsoo.ru/ffOccfe0

bubmmoreka [JOK


https://m.edsoo.ru/ff0cb820
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
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

/o
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27
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29

30

31

32

33

34

35

36

37

38

39

Tema ypoxka

IIpsamonuHeiiHOE pacTipocTpaHeHHE CBETA B
OHOPOJHOM cpene. ToueyHbIi UCTOYHUK cBeTa. Jlyd
cBeTa

OTtpaxeHue cBeTa. 3aKOHBI OTPAYKEHUS CBETA.
ITocTpoeHune n300pakeHU B TNIOCKOM 3epKalie
IIpenomnenue cBeta. [loHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yroa NOTHOTO BHYTPEHHETO OTPAKEHUS
JlaboparopHas padota «V3MepeHne noka3aTemns
IPETOMIICHUS CTEKIIa»

JIunsel. [Toctpoenue n3zobdpaxenwuii B muH3ze. opmyina
TOHKOM JIMH3BI. YBEIWYECHUE JIMH3EI

JlabopatopHast pabota «/ccnenoBanue CBOWCTB
H300pakeHui B TMH32aX)

Hucnepcust cBera. CloKHBIN cocTaB 0e10ro cBera.
LBeT. JTabopaTopras pabora «Habmoaenue
JUCTIEPCUH CBETa»

WnTepdepennus ceeta. Judpakius cBera.
JudpakuroHHas pemeérka

HOHepe‘IHOCTB CBCTOBBIX BOJIH. HOJ'ISIpI/BaIII/IS[ CBCTa

Onrtryeckue MpUOOPHI U YCTPOHCTBA M YCIOBUS HX
0e30MmacHOro MIPUMEHEHHSI

I'panuilbl NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
IToctynaTs! crieninanbHONW TEOPUU OTHOCUTEIIBHOCTH

OTHOCUTENHFHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPAILCHHUE ITHHBI

DHEprusi ¥ UMITYJIbC PESITUBUCTCKON YacTHIIbl. CBsI3b
MAacCChI C SHEPTUel U UMITYJIbCOM. DHEPTHs TOKOs

KonTponbHas padota «Ontrka. OCHOBBI ClIEITHAILHON
TEOPUHU OTHOCUTEILHOCTH

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIEC IUPPOBBIE
Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

https://m.edsoo.ru/ffOcc6f8

bubmmoreka IIOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bubmmoreka [JOK
https://m.edsoo.ru/ffOcd7f6
bubmmoreka [JOK
https://m.edsoo.ru/ffOcd67a

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

bubmmoreka [JOK
https://m.edsoo.ru/ffOced22

bubmmoreka [JOK
https://m.edsoo.ru/ffOcf02e

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

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfad2

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfc68

bubmmoreka IIOK
https://m.edsoo.ru/ffOcf6f0


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
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

/o

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Tema ypoxka

®otonsl. Popmyna [Tnanka. DHEPrUs U UMITYIBC
(dhoToHa

OtkpeitTae U uccnenoBanue Gorodddexra. OnbITH A.
I'. CroneroBa

3akoHbl hoTodddekTa. YpaBHeHHe DUHIITEHHA 15
dhotoaddexra. «KpacHas rpanuiiay porodddexra

Jasnenue cBera. Oneitel [1. H. JleGenena.
XHUMHYECKOE JENUCTBUE CBETA

TexHuueckue yCTpoicTBa U MPaKTUIECKOE
npuMeHeHue: GoTorsieMeHT, (OTONaATUHK, COTHEUHAS
OaTapes, CBETOIUO/

Penrenne 3amau mo reme «D1€MEHTHI KBAHTOBOM
OIITUKUY

Mopnenp atoma Tomcona. Omneitel Pesepdopaa mo
paccesHuIo a-yactul. [InanerapHas mojens aToMma

IToctynatst bopa

Wznydenue u noriomeHre GOTOHOB MPH MEPEXO0Ie
aToma C OJIHOTO YPOBHS SHEPTUH Ha Apyroi. Buas
CIIEKTPOB

Bonnossie cBoiicTBa wactuil. Bomnsl ne bpoitns.
Kopmyckynsipao-BorHOBO#M ayanu3m. CloHTaHHOE U
BBIHY)KJIEHHOE U3JIy4eHUE

OTkpbITHE pagnoakTuBHOCTH. OnbITh Pe3epdopaa mo
OIpEETICHUIO COCTaBa PAJHOAKTUBHOIO U3TYUECHUS

CgoiictBa anb(da-, 6era-, ramma-u3nydeHus. Biusiaue
PaJMOaKTUBHOCTHY Ha JKUBBIE OPTaHU3MbI

OTKpBITHE IPOTOHA U HelTpoHa. M30Tombl. Asbda-
pacnan. DJIeKTPOHHBIN U MO3UTPOHHEIN OeTa-pacna.
Tlamma-uznydenue

DHeprusi CBsI3M HYKJIOHOB B sifipe. SiepHbIe peakium.

paboThI

KomnuectBo yacos

paboThI

DJNEeKTPOHHBIEC IUPPOBBIE
Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfel6

bubmmoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubmmoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmmoreka [JOK
https://m.edsoo.ru/ff0d04a6

bubmmoreka IIOK
https://m.edsoo0.ru/ff0d0302

bubmmoreka IJOK
https://m.edsoo.ru/ff0d091a

bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

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

https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

Ne Tema ypoxka KonnuectBo yacos [Hara DJNEeKTPOHHBIEC IUPPOBBIE

n/m Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
Snepusiii peakTop. [IpobaeMbl, IEPCIEKTUBEI, https://m.edsoo.ru/ff0d1356
9KOJIOTHUECKUE ACTIEKTHI SAEPHON SHEPTETUKH
54 Dnemenrapusbie yactuiibl. OTKPBITHE TO3UTPOHA. 1 bubmmoTteka [IOK
MeTo/ 161 HAOIFOACHUS U PETUCTPAIIH DJIEMEHTAPHBIX https://m.edsoo.ru/ff0d0e38

yactull. Kpyrisrit cron «DyHnaMeHTalbHbIC
B3auMOoeUcTBHA. EqUHCTBO Qr3nyeckoit KapTUHBI
MUPa»

55 Bupa 3Bé3nuoro Heba. Co3Be3ausi, SpKue 3BE3IbI, 1
IJIAaHETHI, UX BUAMMOE aBrkeHne. CoaHeyHast cucreMa

56 Comnne. CoHeuHast akTUBHOCTh. VICTOUHHK 3HEPTHH 1
CouHia u 3BE37

57 3B&31bl, NX OCHOBHBIC XapaKTEPUCTUKU. 3BE3IIBI 1
TJIaBHOM IOCJIeIOBaTeNIbHOCTH. BHyTpeHHee cTpoeHne
3BE371. COBpEeMEHHBIC NIPEJICTABIICHHS O
MIPOUCXOXKICHUU ¥ 3BOTIOIMN COJIHIIA U 3BE3]T

58 Mnuneunsii [Tyte — Hama [ManakTuka. [Tonoxenue u 1
nemwkenne Connna B [Nanakruke. ["anaktuku. UEpHbie
JIBIPBI B SIIpaxX TaTakTHK

59 Bcenennas. Pa3beranue ranakruk. Teopus bonpmioro 1
B3pbIBa. PennkToBoe n3nmydenne. MeraranakTika

60 Hepemiennsie mpobIeMbl ACTPOHOMUN

61 KonrponbHas pabota «IeMEHTHI aCTPOHOMUU U 1 1
acTpOPHU3UKI)
62 Oo6ob6maromuii ypok. Pois GU3UKK 1 aCTPOHOMUH B 1

YKOHOMHMYECKON, TEXHOJOTHUECKOM, COIUAIBHON U
ITHYECKOH chepax IeATeIbHOCTH YeIOBeKa

63 Oo6obmiaromumii ypok. Poss 1 Mecto hu3uku u 1
ACTPOHOMUH B COBPEMECHHOW HayYHO!N KapTHHE MUpPa
64 Oo6oobmiaromuii ypok. Pons pusmyeckoit Teopuu B 1

(hopMupOBaHUY MTPECTABICHUH O (PU3HUUSCKOM
KapTHHE MUpa


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

Ne Tema ypoxka KonnuectBo yacos [Hara DJNEeKTPOHHBIEC IUPPOBBIE

/1 Bcero Kontpombpubie IlpakTrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

65 Oo6ob6maromuii ypok. Mecto puznueckoit KapTHHBI 1

MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUH O IpUpoe

66 PesepBHbI ypok. MarHuTHOE Moe. 1
DNeKTpOMarHuTHasE WHIYKIUS
67 PesepBubiii ypok. Ontuka. OCHOBBI CHIEITUATBHON 1
TEOPUH OTHOCUTEITHLHOCTH
68 Pesepnslii ypok. KBanToBas gusuka. DineMeHTHI 1 bubmmoteka [JOK

https://m.edsoo.ru/ff0d1784

ACTPOHOMHH U acTPOPU3HKH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7


https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

1. I'.4. Msxumes, M.A. Tlerpora, C.B. CrenanoB ®u3uka 10 k1. YueOHUK.
®duzuka 10 i1.: yueOHUK 1151 00111e00pa3oBaTEIbHBIX

opranu3anuii. bazosiit ypoBenb. M.: JIpoda, 2020

2. A.I1. PermkeBuu. CoopHUK 3a1a4 o ¢usuke. Mocksa, Jlpoda, 2005 - 2019 r.
3. Coopnuk 3amau o pusuke mis 9 — 11 xkmaccon. CoctaBurens ['.H. Cremanosa.
M.: «IIpocsewmenune», 1996 r.

4. T'.B. Mapkuna ®@usuka 10 knacc. [loypounsie miiansl o yueonuxy I".51.
MsikuiieBa, b.b. byxosuesa. B.: Yuutens, 2004.

5. BonkoB B.A. [Toypounsie pazpabotku no ¢pusuke. 10 kimacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 3aJIaHUI 111 TEMAaTHYECKOTO0 ¥ UTOTOBOI'O KOHTPOJIS.
®usuka 10 knace. M.: «Muremnexr-Lentp», 2004 r.

7. C.M. Angpromeukus, A.C. CinyxaeBckuil. @usuka. « KOHCTPYKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kacchl.

[Tocobue aist yunreneit. M.: [Ipocsemenue, 2010.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'.4. MsxumeB, M.A. Tlerpora, C.B. CrenanoB ®usuka 10 k1. YueOHUK.
®dusuka 10 ki1.: yueOHUK 1151 00111e00pa3oBaTEIbHBIX

opranu3anuii. bazosiit ypoBenb. M.: JIpoda, 2020

2. A.1l. PeimkeBuy. COopHUK 3a1a4 no gusuke. Mocksa, poda, 2005 - 2019 1.
3. CoopHuuk 3amau no ¢puszuke 1t 9 — 11 kinaccor. CocraButens [.H. Ctenanosa.
M.: «IIpocsemenune», 1996 r.

4. T.B. Mapkuna ®@u3zuka 10 knacc. [loypounsie miiansl no yueOnuky I".51.
MskumeBa, b.b. byxosuesa. B.: Yuurens, 2004.

5. BonkoB B.A. [Toypounsie pazpabotku no ¢pusuke. 10 kimacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 3aIaHUM JIJIST TEMATUYECKOTO M UTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «Mutemnexr-Lentp», 2004 r.

7. C.M. Augpromeuknt, A.C. CinyxaeBckuid. ®uszuka. « KoHCTpyKTOp»
CaMOCTOSATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.

[Tocobue aist yuureneit. M.: [Ipocsemenue, 2010.

JononHutenbHasa nuteparypa:

1. 'opnosa JI.A. aTerpupoBanusie ypoku Gusuku. 7 — 11 knacesl. M.: Bako,
20009.

2. 3opun H.W. DnextuBHbIi Kypc «nemeHTsl 0nopusnkm». ( kiaacc.M.: Bako,
2007



3. I'pebenxuna T.M. ®usuka. [lpenmernas nenens. B. Kopudeii, 2008.

4. Ilepensman .U. 3anumarenbHas ¢pusuka. M.: Hayxka, 1983.

5. ®usuka B cxemax u tabnunax/ Coct. C.A. Cob6onea. CII0.: « Tpurony», 2006.
6. l'opnosa JI.A. Onumnuans! 1o ¢pusuke. 9 — 11 kimaccel. M.: Bako, 2007

7. JIeimapeBa H.A. ®@usuka 9 -11 knaccel. [IpoekTHas AeATENbHOCTD YYallUXCsl.

B.: Yuurens, 2008.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. XXusas ¢usuka: odyyarorias nporpamma. http://www.int-edu.ru/soft/fiz.htmi
9. Ypoxku ¢usuku ¢ ucronb3oBanrneMm Uutepuera. http://www.phizinter.chat.ru/
2. ®usuka.ru. http://www.fizika.ru/

3. ®usuka: kouteknus onbiToB. http://experiment.edu.ru/

4, dusnKa: IEKTPOHHAS KOJICKIIHS OIBITOB.

http://www.school.edu.ru/projects/physicexp

®IrBHY «UHCTUTYT cTpaTernn passuTua obpasoBaHUs»
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