MHWHHUCTEPCTBO IMPOCBEIEHUS POCCUNCKOM ®EJEPAIIIN
MuHuCTEpCTBO 00PA30BaHMS M MOJIOAEKHOM MOJUTUKH CBepaI0BCKOH 00J1aCTH
YnpasJjienne oopa3zoBanusi AaMuHucTpanun KaMeHCKOro MyHHIIMIIAJIBLHOTO OKPYyra
MKOY "Kucaosckas COLI um. U.N. I'yasiea"

PACCMOTPEHA COI''TACOBAHA VTBEPXJIEHA
T€JarOrM4eCKUM COBETOM 3aMeCTUTENb IUPEKTOPA IO TUPEKTOP
npoToKoa Ne 9 ot «31» YBP Bosorosa B.B
asrycra 2026r. XaiiOynmana FO.H. [Tpukas Ne 145 -OJT ot «31»
npoTokon ot «31» aBrycra asrycra 2020r.
2026 1.

Moanucax: Bonoroea BepoHuka
ButanbesHa

Bon O ro Ba DN: OU="MKOY "I"'”Kumcnoacka;; colul

um. U.W. Tynsesa™", CN=bonorosa
BepoHuka ButanbesHa,

BepoHuka  srusenamics
3TOro AoKyMeHTa
ButanbeBHay s e e
Foxit Reader Bepcusi: 9.7.2
PABOYAS ITPOTPAMMA
yueOHoro npeamera «®@usuka. bazoBblid ypoBeHb»

st ooygaromumxest 10-11 kmaccoB

c. Kucmaosckoe 2026 r.



IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOT0 ypOBHSI Ha YpOBHE CPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUI K pe3ybTaTamM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbLHON MporpaMMsl, npeactaBieHHbIX B @I'OC
COO, a Taxxe ¢ yuéroM denepaibHOl pabodeil MporpaMmbl BOCIUTAHUS U
KOHIIETIIUY TIpenojaBanus yueOHoro npeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUIX Poccuiickon denepanuy, peanu3yrommx OCHOBHEIE
oOpazoBarebHbIe MPOTPAMMBI.

Conepxanue mporpaMmbl 1o (DU3MKE HAMpaBlieHO Ha (opmMupoBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromiuxcs 10-11 kmaccoB mpu
oOyueHun wux (¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCTHOrO — moxaxoxa. [lporpamma 1o  ¢u3MKe  COOTBETCTBYET
tpedoBanusiM PI'OC COO K mMmIaHUPYEMBIM JMYHOCTHBIM, MPEIMETHBIM U
MeETanpeJMETHBIM pe3yibTaTaM 00y4YeHUs], a TAKXKE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd  MEXNPEIMETHbIX CBsi3ed (U3MKA C €CTECTBEHHO-HAyYHBIMU
yueOHbIMU TpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHbBIE LETU U3YYEHUS
(GU3UKU HA YPOBHE CPEAHETO OOIIero 00pa3oBaHusl, MIAHUPYEMbIE PE3YJIbTAThI
OCBOCHMSI Kypca (PU3MKHU: JTUYHOCTHBIE, METalpeAMETHbIC, MpeaMeTHble (Ha
0a30BOM YpOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

® [UTAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE,

B TOM UYHMCJIE IPEIMETHBIE PE3YyJIbTAThI 1O I0JIaM 00yUYEHUS;

e coziepkaHue yueOHoro npeamera «duzuka» mo rogam oOydeHHs.

duzrka Kak Hayka o HauOosiee OONIMX 3aKOHAX MPHUPOIbI, BHICTyMHas B
KayecTBe Y4yeOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIal B
cucteMy 3HaHMM 00 okpyxawomeMm wmupe. HIKonpHBI Kypc ¢u3NKku —
CUCTEMOOOpa3yIoOMi Il  €CTECTBEHHO-HAYYHbIX Yy4€OHBIX MPEIMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHbI JIeKAT B OCHOBE IPOIIECCOB U SIBJICHUMH,
M3yyaeMbIX XHUMHEH, Ouosioruen, ¢Gpusudeckod reorpadueid M acTpOHOMUEH.
Hcnonb3oBaHWe M aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUI ompenaesnser
XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cdepe IHEPreTHKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIYYEHHSI HOBBIX MATEPHUANIOB C 3aJaHHBIMU
cBOMcTBaMH H Apyrux. HM3yueHue ¢u3MKM BHOCUT OCHOBHOM BKJIaa B
(GbopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTUHBI MHpa OOydaloluxcs, B
dbopMHUpoBaHHE YMEHHM TPUMEHSATHh HAYYHBI METOJ TO3HaHUS IpHU
BBITIOJIHEHUU UMH YY€OHBIX HCCIIEIOBAaHUH.

B ocHOBy kypca (u3uku s ypOBHS CpEeIHEro oOuero oOpa3oBaHUs
NOJIOKEH PsA MAEH, KOTOPhIE MOXHO pacCcMaTpuBaTh KaK NPUHUUIIBI €ro
OCTPOCHHS.

Hoes yerocmuocmu. B COOTBETCTBUU C HEW KypC SBIISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leioB (PU3UKU, BKIIOUYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Matepuan Kypca (U3UKH
o0bequHEH BOKpYr (¢usnueckux Teopuil. Beaymmum B Kypce sBiseTcs
(dbopMHUpoBaHNE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT MCIOJIb30BaHHE
IYMaHUTAPHOTO MOTEHIMANa (U3UYECKON HayKHU, OCMBICICHUE CBSI3M PA3BUTHUS
¢bu3uKku ¢ pa3BUTHEM OOIIeCTBA, a TaKXE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU IIPoOIeMamMu.



Hoes npuxnaounou Hanpaenennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYroM TEXHMYECKHMX W  TEXHOJOTUYECKUX
IPUIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs MOCPEIACTBOM BBEIECHUSI SJIEMEHTOB
coliepKaHUs, MOCBAIIEHHBIX HKOJIOTMYECKUM IMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TakXKe 00CYX IACHUS
npoOieM  palMOHAIBHOTO  NPHUPOJAOIONB30BAHUA M IKOJOTMYECKOH
0€30MacHOCTH.

Crep’HEBBIMU 3JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CpPEAHEro OOIero
oOpazoBaHus ABIsAOTCS Guznueckue Teopuu ((hopmMupoBaHue NpeICTaBICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NUECKON TEOPUH, POJIU (PyHIaMEHTATbHBIX 3aKOHOB
W TPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TpPaHULIAX
OPUMEHUMOCTH TEOPHUH, JJIi ONHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CuCTeMHO-JeSTENbHOCTHBIM TMOAXO0A B Kypce (U3UKU peann3yercs
OpexJe BCero 3a CYET OpraHu3aluu HKCIEPUMEHTAJIbHON NeSITeIbHOCTH
oOyuarouxcs. s 6a3oBoro ypoBHs Kypca (DU3MKH — 3TO HUCIOJIb30BAaHUE
CUCTEMBI (DPOHTANILHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIaOOPATOPHBIX
paboT, KOTOpble B Mmporpamme Mo ¢usuke oObEIUHEHBI B OOIIUA CIHCOK
YUEHMUYECKUX TMpaKkTUYeCcKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PadbOT, MPOBOAUMBIX JJIi KOHTPOJS M OLEHKH, OCYIIECTBISETCS
y4yacTHUKaMu  00Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  O0COOEHHOCTEH
IUTAHUPOBAHUSI U OCHallleHUs KaOunera ¢usuku. [Ipu sToM obecneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMUCS YMEHHUSIMH MPOBOJUTH KOCBEHHbBIE H3MEpEHUS,
UCCJIeIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH U MOCTAHOBKY OIMBITOB IO
IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJENSETCS PEIICHUIO PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 3aJ1a4 IPUOPUTETOM SIBIIAIOTCS 3a/1a4 C SIBHO
3aJlaHHOM  (PM3UYECKOM MOJENbIO, TMO3BOJISIIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeia Kypca, Tak U UHTETpUpYs
3HAHUS M3 pa3HbBIX pas3ienoB. [l KadyecTBEHHBIX 3aad MPUOPUTETOM
ABJISIIOTCS  3aJlaHUsl Ha OOBSCHEHUE TMpOTeKaHUsd (U3MUYECKUX SBICHUU U
IIPOLIECCOB B OKPYXKAIOWIEH KU3HH, TpeOyrouue BbiOopa GU3HUECKO MOJeTu
JUISL CUTYalluU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0€eCIeUeHHI0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
(GU3MKM Ha YpOBHE CpEIHEro oOIiero oOpa3oBaHUsS IOJKEH H3y4yaThCid B
YCIIOBUSAX MPEIMETHOIO KaOuHeTa (PU3UKHU UM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOWHeTa MPEeJIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHeTe ¢u3nku
JOJKHO OBITh HEOOXOAMMOE JIa0OpaTopHOEe O0O0PYJOBAaHUE JIJISi BBIMOJIHEHUS
YKa3aHHBIX B MNpOrpaMMe Mo (PU3MKE YYEHHMUECKUX MPAKTUYECKUX pPadoOT U
JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpallMoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHHMMAJIbHOM JIOCTaTOYHOCTH M 00OECIEeUMBAET MOCTAaHOBKY
NEPEUUCIEHHBIX B MpOorpaMme MO (PU3MKEe KIIOYEBBIX JIEMOHCTpalui s
UCCJIEIOBAHUSI W3YYaeMbIX SIBJICHUHM U MPOIECCOB, HMIUPUYECKUX U
(byHIaMEHTaIbHBIX 32aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 0OOpyAOBaHUE MJii YUYEHMUYECKHX MPaKTUYECKUX padoT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMILJIEKTOB U 00ECIIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydyaromuxcsi. TeMaThuyeckue KOMILIEKThI
71a60paTOPHOTO 00OPYNOBAHMS AOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM



MCIOJIb30BAaHUU aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU 1IEJISIMU U3y4€HHS PU3UKHU B 0011IEM 00pa30BaAHUU SIBISIIOTCSA:

¢ hOpMHpPOBAHUE HHTEpPECa M CTPEMJICHUS OOydYarouuxcsi K HaydYHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTUE UX HHTEIUIEKTYaJIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEN;

®pa3BUTHUE TMPEACTaBICHUH O HAYYHOM  METOJIe [O3HAHWUS W
(bopMHpOBaHUE HCCIEAOBATENILCKOTO OTHOILIEHUSI K OKPYXaOIIUM
SBJICHUSIM;

® GOpMHUpPOBAHUE HAYYHOTO MHUPOBO33PEHHUSA KaK pe3ylibTara H3y4YeHHUs
OCHOB CTPOECHHS MaTEpPUH U PYHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e hOpMHUpPOBaHUE YMEHUN OOBSICHATH SBJIEHUS C HCIOJIb30BAHUEM
(bu3MYecKUX 3HAHUN U HAYYHBIX IOKA3aTeNbCTB;

¢ hopMHUpOBaHUE MPEJACTABICHUN O POaU (DU3UKU AJI1 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTukeHue 3TUX 1esiei 00ecneuynBaeTcsl pelieHueM CIeIyIoIuX 3a1a4 B

npolecce U3y4eHus Kypca (PU3HKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:
eIIpUOOpETEHUE  CHUCTeMbl  3HaHMM 00  o0mux  (U3UYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKJIOYas  MEXaHHKY,
MOJIEKYJISIDHYIO (PU3UKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3HKY U
AJIIEMEHTHI aCTPOPU3UKHU;

e hOpMHUpPOBAHUE YMEHUN NPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
OOBbACHEHUS] (PU3MYECKHX SIBJICHUW B MPUPOJE U I NPUHATUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

®OCBOCHHME CIOCOOOB pEIICHUS Ppa3IMYHBIX 3a7a4 C SIBHO 3aJaHHOU
bu3nUecKkol MozeNblo, 3a7ad, MOJAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3faHue Gu3NUecKol MOJIENH, aJIeKBAaTHON yCIIOBUSIM 3aJauH;

e IOHMMaHUE (U3MUYECKUX OCHOB M MPHUHIIUIOB JEHCTBUS TEXHUUYECKUX
YCTPOHUCTB UM  TEXHOJOTMYECKUX IMPOIECCOB, WX BIMUSIHUS Ha
OKPYKAIOIIYIO CPEAY;

® OBJIAJICHUE METOJAMH CaMOCTOSITEJIbHOIO TJIAHUPOBAHMS U MPOBEACHHUS
(bU3MYEeCKUX KCIIEPUMEHTOB, aHAIM3a U UHTEpIpeTali HHHOPMAIIIH,
onpeeneHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;

® CO3/[aHUE YCIOBUM JUIsl pa3BUTHSA YMEHUN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM EATEIbHOCTH.

Ha uzydenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraembiii B mporpamme mo (u3uke nepedeHb J1adopaTopHBIX U
NPAKTUYECKUX padOT SBISAETCA PEKOMEHJOBAHHBIM, YUYUTEIb JE€laeT BbIOOP
poBeeHUs] J1a0OPaTOPHBIX PA0OT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX
0COOEHHOCTEN 00yJarommxcs.



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o npupoze. Hayunble METOABI MO3HAHUS OKPYkKAOILIETO
mupa. Ponp »KkcnepuMeHTa W TEOpUM B MPOLECCE MO3HAHMS IPUPOJIBI.
OKCHEepUMEHT B UBHKE.

MopenupoBanue (pu3n4ecKux sSBJICHUHN U npoiieccoB. HayuHbie rumnoTessl.
duznyeckre 3aKOHbl M TEOpUHU. ['paHUIBI NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB. [IpyHIIMT COOTBETCTBUS.

Ponbs u mecTo puzuku B popMHUPOBAaHUU COBPEMEHHON HAy4YHOU KapTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBbIE U3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpelHsAsl CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIBHOW TOYKH, UX NPOCKUHWHA HA OCU CUCTEMBI KOOPAMHAT.
Ciio)xeHue nepemMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHOe ABMxkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U [EPEMEILICHUS
MaTepUaJIbHON TOYKH OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonuneitHoe nBuxkeHue. JIB>keHHE MaTepualbHOW TOYKH IO
OKPY’KHOCTH C IIOCTOSSHHOW MO MOJYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHenHas ckopocth. [lepuon u dacrora oOpamienus. LlenTpocTpemuTenbHOe
YCKOPEHHE.

TexHuyeckne yCTpOHUCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHUAOMETP,
JIBW)KEHUE CHAPSAIOB, LIEITHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mopens CUCTEMBI OTCU€Ta, WJUTIOCTPALIHS KMHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpazoBaHue JBUKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus! Tena, OpOIIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

HanpasneHnue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydyeHne HEPABHOMEPHOTO JABMKEHHUS C  LEIbIKO  OINpENEIeHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXKAY NyTSAMH, NPONUIAECHHBIMU TEIOM 3a
NOCJIEI0BATENbHBIE PABHBIE MNPOMEKYTKH BPEMEHH IMPH PABHOYCKOPEHHOM
JIBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne NBUKEHHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3yuyenue ABMKEHUS Tea, OPOLUIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipynuun ortHOcutenbHOCTH [amunes. IlepBbii  3akoH  HproToHa.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuud cuil. Bropoil 3akoH
HproToHa mis  marepuanibHOM TOYKW. Tperud 3akoH HproToHa i
MaTepUAIIbHBIX TOYEK.

3akoH BcemHpHOro TaroreHus. Cuna tskectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokos, CKoJibKeHHUs, kadeHus). Cuna TpeHwus.
Cyxoe tpenue. Cuia TpeHHs CKOIBKEHUS U cuiia TpeHus nokos. Kosadduiment
Tpenust. Cuia CONpOTUBIIEHUS NPU JBHKEHUU TeNa B KUIKOCTH WUIIU Ta3e.

[TocTynarenbHoe U BpalaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuyeckre ycTpOMCTBA M NMPAKTUUYECKOE NMPUMEHEHHE: MOJIIUIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUU.

CpaBHeEHHE Macc B3aUMOAEHCTBYIOIIMNX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CiioxxeHue Cuil.

3aBUCUMOCTH CHJIBl YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuu sxcnepumenm, 1abopamopHbsie pabonbvl

N3yuenue ABMxKEHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehopMaIHH.

HccnenoBanne ycinoBUil paBHOBECHUsS TBEPAOrO TeJlda, MMEIOUIETO OCh
BpaLLCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuke

Nmnynbc MaTepuanbHOM TOYKM (TeJla), CUCTEMbl MaTE€pUalbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3aKOH COXPAHEHUs UMITYJIbCA.
PeaktruBHOE nBUXEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepHalibHOM TOUYkH. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTHUU.

[ToreHumanbHas DHEPIUsl. [ToTreHunanbHas DHEPIHs yIpPYro
nedhopMUpPOBaHHOM MpyXuHBL. [loTeHIManbHas dSHEprust Tena BOJIM3U
NOBEPXHOCTH 3€MIIH.

[loTtennumanbHple W HENOTEHUMANbHbIE  cuibl. CBs3b  pabOTHI
HEMOTEHLIHAIBHBIX CUJI C U3BMEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUH.

VYrpyrue 1 Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCcTpoucTBa U MPAKTHUECKOE MPUMEHEHUE: BOAOMET, KOIED,
NPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.



PeaktruBHOE IBUXEHUE.

[lepexo NOTEeHIIMATILHON YHEPTUU B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuyenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHWYECKON
SHEPIuM Teja Ha IPUMEPE PACTAKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgiekyasipHasi Gu3uKa 1 TEPMOTUHAMHUKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOpUM U UX
OmbITHOE oOOocHOBaHME. bpoyHoBckoe naBmxkeHue. Juddysus. Xapakrep
JBYKEHUST M B3aUMOJICUCTBHUS 4acTHUIl BellecTBa. Mojenu CTpOEHHs ra3oB,
KUAKOCTEN M TBEPIBIX TeN U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ITHUX
mozeneid. Macca u pasmepsl Mosiekys. KonuuectBo BemiectBa. [locTostHHas
ABorazpo.

TemnoBoe paBHOBecue. Temmneparypa u €€ wusMepenue. lllkana
temmeparyp Llenscus.

Mopens wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
KUHETHUYECKOW TEOpPUH HealbHOro rasa. AOCOJOTHAS TeMIeparypa Kak Mepa
CpellHel KUHETUYECKOW 3HEpruu TEIJIOBOro JBMKEeHUs 4vacTuil raza. [llkana
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpeneeBa—
Knanetipona. 3akon JlanbtoHa. M3ompoiiecchl B 11€adbHOM T'a3€ C OCTOSHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACTaBICHUE H30IMPOIECCOB:
u30TEpMa, U30X0pa, n3odapa.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BelecTBa, QoTorpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHEHHM.

OnpiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Monaens onbita LTepHa.

OnbIThI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMO/IECUCTBHUSL.

Mogaenb, niocTpupyomias Ipupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OnpIThl, WJUTIOCTPUPYIOUIUE YpPaBHEHUE COCTOSHMS UCAIBHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHATE Ha OCHOBE M3MEPEHUI
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEW.

HccnepoBanne  3aBUCUMOCTH  MEXAY  [apaMeTpaMd  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoaunamuueckast CUCTEMA. BuyTtpennsis SHEPTHUS
TEPMOJIMHAMHYECKON cHUCTeMbl U cnocoObl €€ u3MeHeHus. KonuuecTtBo
TEIJIOThl U padoTa. BHYyTpeHHSss dHEpPrusi OAHOATOMHOTO MHJICAaJBLHOTO Tra3a.
Buabl Tenonepegaun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3TyUyeHHUe. Y aenbHas
TEMI0EMKOCTh BenlecTBa. KonnuecTBoO TEIIOTHI MpHU TeIjIonepeaaye.



[Tonsitue 006 ammabaTtHOM mnponecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHre nepBoro 3aKkoHa TEPMOAMHAMUKHU K u3orpoiieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBple  mamuHbl. [IpyHOUIBL ~ AEUCTBHS  TEIUVIOBBIX — MAIIHH.
[IpeoOpa3zoBanusi sHepruM B TEIJIOBBIX MamuHaX. KosdduuueHT mnone3noro
neictBua TeruioBod Mamubbl. [ukn KapHo m ero kosd@uiueHT mnosne3Horo
JNENCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEN SHEPTUM Tella MPU COBEPUICHUU PAOOTHI: BBLIET
npoOku U3 OYyTBUIKHM MOJ JACHCTBHEM CKATOro BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIMS).

N3meHenue  BHyTpeHHEW  dHepruu  (TeMmmeparypbl) Tella  IpHU
TeIUIonepeaaye.

OnpiT 1o aanabaTHOMY pacCHIMPEHHUIO BO3ayXa (OMBIT € BO3AYILIHBIM
OTHHBOM).

Mopenn mapoBoii TypOWHBI, JBHUrareisi BHYTPEHHETO CropaHus,
PEaKTUBHOTO IBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eewyecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u xkoHaeHcamus. Mcnapenue u kunenue. AOCOIIOTHAs
U OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yXa. HaceleHHbIN map. Y aenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT JaBICHUSI.

TBépnoe tenmo. Kpucramimueckue u amopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTauioB. JKuakue kpucrtamibl. COBpEMEHHBIE MaTEpUAIIBI.
[1naBneHue u KpucTau3anus. Y ieapHas Teniora miasieHus. Cyoaumanms.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckne ycTpoWCTBa M NMPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
IICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUH MOIYYEHUS] COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBA HACBHILLICHHBIX NIAPOB.

Kunenune npu noHWKEHHOM TABJIEHUMU.

CniocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanust v MiaBJieHUsl KPUCTAUIMYECKOTO BEIlEeCTBA.

JleMOHCcTpanust KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. DjekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DnekTpu3anus Tei. JJIEKTpUUECKUW 3apsa. JBa BHAA 3IEKTPUYECKHUX
3apsinoB. [IpOBOIHUKYM, NUAJIEKTPUKH U MOITYNPOBOJHUKU. 3aAKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3aumoneiicteue 3apsigoB. 3akoH Kynona. ToudeuHblil 3i€KTpUYECKU
3apsa. Dnexkrpudeckoe nose. Hanpsx€HHOCTh anekTpudeckoro nois. [Ipuammn
CyHEPIO3ULINU ANEKTPUUECKUX OJIEH. JInaun HaIpPsKEHHOCTH
AIEKTPUYECKOTO TOJIS.



PaGora cun anexrpocraruueckoro moisA. Ilorenuman. Pa3HocTh
NOTEHUUAJIOB. [IpOBOAHUKM W JUANEKTPUKU B JIIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckas MpOHUIAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrHUsl 3apsSKEHHOr0 KOHAEHCAaTopa.

TexHuyeckre ycTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANIEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOJHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIIEKTpOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHcAaTtopa OT IUIOLIAIu
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

9Hepr1/m 3apsKEHHOTO KOHJIEHCATOpa.

Vuenuueckui sxcnepumenm, 1a60pamopHvie paboma

H3mepenue sJIeKTPOEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCJOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina toka. [TIoCTOSIHHBIN TOK.

Hanpsikenune. 3akon OMa 114 y4acTKa LEeTu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COIMPOTUBJIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApPAIEIBHOE, CMEIIAHHOE COEIMHEHUE TPOBOHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTb
ANEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAs CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3akon Oma qig TOJHOM (3aMKHYTOM) »JiekTpudeckor 1enu. KopoTkoe
3aMbIKaHHE.

DJIEKTpOHHAas  MNPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBonuuku.  CoOcCTBeHHass W IpUMECHass  IPOBOJUMOCTh
MOJIynpoBOHUKOB. CBOICTBA p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJEKTPUYECKU TOK B pacTBOpax M  paciuiaBax dJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DNEeKTpU4eCKUii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKU TOKA, DJIEKTpOHArpeBaresibHble MpPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHMS, BAKYYMHBIN
IUO0N, TEPMUCTOPHl M (POTOPE3UCTOPBI,  MOITYNPOBOJAHUKOBBIM  JTUOI,
rajbBaHMKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HAIPSHKEHUS.

3aBUCHUMOCTh CONIPOTHUBJIEHUSI HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHUS U MaTepuaa.

CMmenaHHOE COeIMHEHNE TPOBOJHUKOB.



[Ipssmoe wu3MepeHue saeKTpoABWXKyHIeH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCThH CONIPOTHUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpoABUKYILEH CUJIbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snektponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce oCylIecTBISETCS €
Y4ETOM COJZIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMuM MAaTEMaTHKH,
OMONIOTHUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamust, CBSI3aHHbIE C U3yYEHUEM METOI0B HAYYHOI'O
MO3HAHUSA: SIBJIEHUE, HAY4YHbIH (aKT, TUIOTE3a, (pU3HUecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHHUM, JIMHEWHas (QyHKIHS,
napabona, runepOosia, uX TpadUKd U CBOICTBA, TPUTOHOMETPUYECKUE
GbyHKUIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKINU HA OCH KOOPAUHAT,
CJIO’KEHHUE BEKTOPOB.

buonocus: Mexanwdeckoe JIBW)KEHHE B KUBOW mpupoje, auddysus,
OCMOC, TEIJOOOMEH KHUBBIX OPTraHM3MOB (BUIbI TEIUIONEPENayd, TEIIOBOE
PaBHOBECHUE), IIEKTPUUYECKHE SIBICHUS B )KHUBOM MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW M ra3oB, AJEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOIUTUYECKAS
JVCCOLAALINS, TAJIbBAaHUKA.

l'eocpagpusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus. npeodpa3oBaHUE ABMKEHUH C UCTIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U ApPYrHe), ABUTATENb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJAWJIbHUK, KOHAHUIIMOHED,
TEXHOJOTUHM TIOJYYEHHS] COBPEMEHHBIX MaTEpuajoB, B TOM YHCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTHH,  DJIEKTPOCTATUYECKAS  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYWHBIN PUHTED,
AJIEKTPOHArpeBaTebHble  MPUOOPBI,  ANEKTPOOCBETUTENbHBIE  MPHUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. JjekTpoaAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe 1ose. BekTop MarHMTHOM WHAYKUMHU. lIpuHUMD Cynepno3uuuu
MAarHUTHBIX MOJiek. JINHMKM MarHUTHON MHAYKIMU. KapTuHa MTUHUN MarHUTHON
WHIYKIHUH TOJIA OCTOSHHBIX MAarHUTOB.

MaruutHOe 10J€ NpPOBOJHHMKA C TOKOM. KapTWHa JNWMHHMI HHAYKUUU
MAarHuTHOTO MOJIS JJIMHHOTO MPSMOT0 IMPOBOJHUKA M 3AMKHYTOI'O KOJBLEBOTO



OPOBOJHMKA, Karymwlku ¢ TokoM. OmbslT Opcrena. Bzaumopeincrtsue
IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna JlopeHna, e€ Moayiab W HampaBieHue. J[BH>KEHUE 3apsyKeHHOU
YacTHI[bl B OJHOPOJAHOM MarHuTHOM moJje. Pabora cunbl Jlopenna.

SlBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
UHIYKOUHU. OJIEKTPOABWKYIIAS CHJIA WHAYKUHWH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykunu Qapanes.

BuxpeBoe 3yekTpuyeckoe Mmoje. DIEKTPOABUKYIIAs CUJa WHIAYKIUU B
IPOBOJHUKE, JIBHXKYLIEMCS IIOCTYIIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SfIBIEHHE CaMOMHAYKIMU. OIEKTPOJBIKYILIAA CHIIA
CaMOWHIYKIINH.

DHEprust MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne ycTpoWCTBA M MNPAKTUYECKOE IPUMEHEHHE: IMOCTOSHHBIC
MAarHuThl, 3JIEKTPOMArHUThl, 3JIEKTPOJBHUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM IOJIEM.

JIvHMKM MHAYKMYA MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMArHUTHON MHAYKIHH.

[IpaBuno Jlenna.

3aBUCUMOCTh  JJIEKTPOJBMXKYIIEH CHJIbl HMHAYKIMH OT CKOPOCTH
U3MEHEHHS] MATHUTHOTO MMOTOKA.

SIBneHne cCaMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Hccnenoanne neCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBJICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Paszpges S. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE0AHUS

Konebarenbnast cuctema. CBoOOAHBIE MEXaHMYECKHE KOJeOaHUS.
["apmonnyeckue konedbanus. [lepuon, yactora, ammnutyna u ¢asza KoieOaHUH.
[IpyxxuHHBIN MAasITHUK. MaremaTuueckum MAasiITHUK. YpaBHeHne
rapMoOHUYecKux KosieOanuid. IlpeBpailleHue »HEpPruM MNpU TaPMOHUYECKHUX
KOJIeOaHHUSIX.

Koneb6arenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B
UJCATbHOM KOJEOaTeIbHOM KOHType. AHAJOTUs MEXAY MEXaHUYeCKUMU U
ANEKTPOMArHUTHbIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUHU B UJICATLHOM K0JIeOATEIbHOM KOHTYDE.

[IpeacraBnenne 0  3aryxarolmux  KojieOaHUsX.  BbIHYXJIEeHHbIE
MexaHudeckue kosieOaHusa. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHbHIE
KOJieOaHus.



ITepemennsbiii Tok. CHHYCOMJANbHBIM MMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYECHHE CHUJIBI TOKA U
HaIPSKECHHUS.

Tpancdopmarop. [IpousBoactao, nepegaya norpedieHue
ANEKTPUYECKON DHEPrUHM. OKOJOTMYECKUE PUCKH IIPU  [POU3BOJCTBE
aneKkTpodHepru. KynbTypa HCHOJIb30BaHUS JIEKTPOIHEPTUU B MTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU dJIEKTpOIepe1ay.

Jlemoncmpayuu

HccnepoBanue nmapameTpoB KoieOaTeabHOM cUCTeMbl (NMPYKUHHBIA WU
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

NccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB0OOOAHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusmiorpamMmsl (3aBUCUMOCTU CHJIBI TOKA U HAMpPSKEHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnociaegoBaTeNbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnepoBanue 3aBUCMMOCTH MEPUOA MaJbIX KOJIEOAHUN rpy3a Ha HUTHU
OT JJIMHBI HUTU U MACCHI TPy3a.

HccnenoBanne mNepeMEHHOr0 TOKAa B LENM W3 TMOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHsS pacnpoctpanenus. I[lepuon. CkopocTh
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepeuHble W MPOAOJIBHBIE BOJIHBIL.
Nurepdepenius u nudpaxiiys MexaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUS H3JIYYEHHS DIECKTPOMATHUTHBIX
BOJIH. B3anmHas opueHTanus BeKTopoB E, B, V B 3JIeKTpOMarHUTHOW BOJIHE.
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIIEHUE, MTOISIPU3ALINS,
mudpakuus, uarepdeperus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [I[puMEHEHNE AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckre ycTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE M MEIULHHE, pajap,
paanoNpUEMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacPOCTPAHEHHE MTOMEPEUHBIX U MPOJAOJIBHBIX BOJH.

Kone6umromieecst Teno Kak HCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJIH.

Habnronenune natepdepeHnu 1 Audpakiiui MEXaHHUeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYIIOM U
4acTOTOM KOJIeOaHUH.



HUccnenoBanne  CBOWCTB  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKCHUE,
IpeIoMIICHHE, MOJIApr3aIs, Tudpaxius, uHTepPepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuMHENHOE pacrpoOCTpaHEHUE CBETa B
OIHOpOAHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHue nzo0paxeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHud. [loaHoe BHyTpeHHee oTpaxkeHue. [Ipeaenbubiii yroga
MIOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucniepcust cBera. Cli0XHBIN cocTaB 0eoro ceerta. LIger.

CoOuparomyie ¥ pacceuBaronue JuH3bl. ToHkas JuH3a. DOKYyCHOE
paccTOsIHME M ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHue mzoOpaxkeHui B
coOWparonMXx M pacceuBarOlUMX JuH3aX. opmysa TOHKOW JIMH3HIL.
VBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MaTepdepenuus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMOACHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOMN
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa ceeta. JudpaxunonHas pemérka. YciIoBuUe HaOIIOACHUS
IJIaBHBIX MAaKCMMyMOB MpW TaJCHUM MOHOXPOMAaTUYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonapuzanus cpera.

TexHuueckre yCTpONCTBA M MNPAKTUYECKOE IPUMEHEHHE: OYKH, JyMa,
dboToanmapar, MPOEKIIMOHHBIN ammapar, MUKPOCKOI, TEJIEeCKOIN, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonMHEHOE PaCpPOCTPAHEHUE, OTPAKECHUE U TPEIOMIICHUE CBETA.
Onrtuyeckue npuoopsl.

[TonmHOE BHYTpEeHHEE OTpaxkeHue. Mozenb CBETOBOIA.

UccnenoBanne CBONCTB M300paKEHUH B JTMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOTIA.

Habntonenue natepdepeHinu cBera.

Habnronenue nudpakiuu ceera.

HaOmronenue aucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenne cnekTpa ¢ MOMONIBI0 AUGPAKIIMOHHON PEIIETKY.

HabOmronenue nossipu3anum cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3Mepenue nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuiel  OpPUMEHUMOCTH — KJlaccuueckodl — MexaHuku. IlocTymartsl
CIeIMAIBHOM TEOPHUU OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHINITEHHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHWE BpPEMEHU U
COKpAIIEHUE JIJTUHBI.
DHEprus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C DHEpPrued U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MoKosl.

Paznen 7. KBanroBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBsizu 3HEprud (POTOHA C €ro 4YacTOTOHM.
DHeprus 1 UMIYJIbC (HOTOHA.

OtkpeiTue u ucciaenoanue ¢doroddpdexra. Onbitel A. I'. Cromerosa.
3akonbl Gotodrddekra. YpapHenue OiHmTeHa aia hororddexra. «KpacHas
rpa"una» ¢horodddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYeCcKOe JeHCTBUE CBETA.

TexHuueckne yCTpOHWCTBA U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
(dboToaTYUK, coIHEeUHas OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pesepdopnaa no paccessHuio o -4acTHII.
[LmanerapHas mozenb aroma. llocrymarel bopa. M3nydeHune W MOTJIOLIEHUE
(OTOHOB MpHU MEepexoJie aToMa C OJHOTO YPOBHSI dHEPruu Ha Apyrou. Bumabl
crekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOIA.

BonnoBeie cBoiictBa uactul. Bomuel ne bpoins. KopnyckymnsipHo-
BOJIHOBOM Jyalin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckne ycTporcTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue QIMHBI BOJHBI J1a3epa.

HabGnronenue muHeyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HaOmronenue muHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOLINE CIOKHOCTh CTPOEHUS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesepdopna 1o  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nyuyeHusa. CoictBa anbda-, Oera-, ramMma-u3ayyeHUs.
Bimsinue pagnoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpbiTHE TPOTOHA M HelTpoHa. HyknoHHas Mozaens sapa ['elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIN Oeta-pacnan. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macchl siapa.

SnepHbie peakuuu. [leneHue u CUHTE3 AIED.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoGiaeMbl U MEPCHIEKTUBEI
AIEPHON SHEPrETUKHU. JKOJIOTMYECKHUE ACTIEKTHI SAEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeToabl HAOJIIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.



dyHaaMeHTalbHbIe B3aWUMOJECUCTBUS. EMMHCTBO (u3nueckoll KapTUHBI
MHUpA.

TexHuueckre yCTPOHUCTBA M MPAKTUUECKOE TPUMEHEHUE: HdO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Paznen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpOHOMMH. lIpukiIagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMMUHM.

Bun 3Bé3nHoro neba. Co3Be3aus, sipKue 3BE3/bI, TUIAHETHI, UX BUJIUMOE
IBUKCHUE.

ConHeuHas cucrtema.

Connue. ConHeyHas akTUBHOCTh. McrouHuk sHepruum ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHbIA KJlacC —
CBETHUMOCTB». 3BE3IBI TJIABHOM IMOCJEN0BATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHMOCTB» IS 3BE3] TJIABHOM MOCJIEN0BATENbHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEJICTABIECHUS O MPOUCXOKACHUH U 3Bostonnu ConHIa
1 3BE31. DTalbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama I'amaktuka. I[lonoxxenue u npuxenue CoiHLa B
lNamaktrke. Tunbl ramakTuk. Pagumoranakthuku v KBaszapbel. UEpHbIE IBIPHI B
AIpax TATAKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PEMKTOBOE U3yUYEHHE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM Il OMPEJETICHHUS] TIOJOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBEpHOro MOIyIIapus U
SIPKUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, mianet, Miteunoro Ilytu.

O6o01mamonee NOBTOpeHue

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAIIBHOM W 3TUYECKOW cdepax NeATeTbHOCTH YeJOBEKa, pOjb M MECTO
(GU3MKH W acCTPOHOMHUU B COBPEMEHHOM Hay4yHOW KapTHHE MHpa, POJb
¢dusudeckoil Teopun B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyiecTBIsIETCS €
Y4ETOM COJIEpPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBSI3aHHbIE C U3yYEHHEM METOJI0B HAYUYHOI'O
MO3HAHUSA: SIBJIEHUE, Hay4YHbIH (aKT, TUIOTE3a, pU3HUecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHUE CUCTEMBl YPaBHEHHUM, TPUTOHOMETPUUYECKHE
byHKUIMN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAUHAT,



CJIO)KEHUE BEKTOpPOB, MPOU3BOJAHBIC JJIEMEHTApHbIX GYHKUHUNA, MPU3HAKU
noI00Msl TPEYrOJIbHUKOB, OMpeAesieHrue MIOMIaAu TUIOCKUX (GUryp u oodbéma
TeJ.

buonocus: »nekrpuyeckue SIBICHUS B KMBOM MpuUpoje, KojiedaTenbHbIE
IBWKEHUS B JKMBOW NPUPOJE, ONTHUYECKUE SBICHUS B KUBOM MPHUPOJE,
NEUCTBUE paiMalluy Ha KUBbIE OPTAHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAUIMUECKOW  PEIETKH,
CIIEKTPAJIbHBIN aHAIH3.

l'eocpagusa: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€KH MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonozcus: NWUHUW DIEKTPOIIEpeNad, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS TI€Yb, pajap, paauoONpUEMHUK, TEIEBU30P,
anTeHHa, tenedoH, CBY-neub, NpoEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA,
COJIHEYHAs Oartapes.



ININIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOTo mpeamera «DPu3nka» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOHKHO OOECHEYUTh  JIOCTHIKEHHE
CJICIYIOIINX JTNIYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30oBaTEeIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4yeOHoro mpeamera «Duzmka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIMEH JTUYHOCTH,
CHUCTEMOU IIEHHOCTHBIX OPHUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHUX YyOEKIECHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa,
pacUIMPEHHE JKU3HEHHOTO ONbITa M OIbITa JAEATENIBHOCTH B IpoLEecce
peanu3aliuu OCHOBHBIX HAINPABJICHUN BOCHUTATEIBHOW JEATEIbHOCTH, B TOM
YKCJIE B YACTH:

1) rpamaaHCKOro0 BOCIIUTAHUS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3HMIMH  OOYydJaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYECIIOBEUECKIX TyMAaHUCTHYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JAESTENBHOCTh B MHTEPECAX IPaKIaHCKOrO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE  B3aMMOJICUCTBOBATh C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C MX (DYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rPaXJaHCKOU VJIEHTUYHOCTH,
MaTPUOTHU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHHSIM
POCCHUUCKHX YUEHBIX B 001acTU DU3UKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESATEIbHOCTU YYEHOIO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas OCTETUKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO PUZNUECKON HAYKE;

5) Tpy10BOro BOCIMTAHUS:

MHTEpPEC K pa3iuuHbiM chepam npopecCHOHaATbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynymielr mpodeccuu W peain30BBIBATH COOCTBEHHBIC IKHU3HCHHBIC
TJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0jacTy (PU3HKHU HA MPOTSKEHUH BCEH KU3HU;

6) ’K0J10rH4ecKOoro BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE II100ATBHOTO
XapaKkTepa SKOJOTUYECKHUX MPOOIeM;

IUTAHUPOBAHUE M OCYIIECTBJICHHE JACHCTBUU B OKpyKalouled cpene Ha
OCHOBE 3HaHUS 1eJIeil yCTONYMBOro pa3BUTHUS YEIOBEUECTBA;

pacUIMpeHue ONbITa JEATEIBHOCTH SKOJOTMYECKON HANpPaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAyYHOM JEeATEIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3yYeHUs: (U3UKU  OCYHIECTBIISTH MPOECKTHYIO U  HCCIEAOBATENIbCKYIO
NeSTENbHOCTh UHJIMBUIYATBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YHMBePcAJIbHbIE YueOHbIE el CTBUSA
ba3oBble Jornyeckue 1efcTBUA:

CaMoCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpECTATh 1IeNIM JAEATEIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTUKECHHUS,

BBISIBJISITH  3aKOHOMEPHOCTHM M TPOTUBOPEUYUS B paccMaTpUBAEMBbIX
(UBUYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUICHUs MPOOJIEMBI ¢ YUETOM aHaJIN3a UMEIOIIUXCS
MaTepUaJbHBIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OILICHUBATh COOTBETCTBHE
pe3yJbTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN 1€ATEIHHOCTH;

KOOPJAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BJIa/IETh Hay4YHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSMU U METOJaMU
buznuecKoil HayKu;

BJIQJIETh ~ HaBBIKAMH  Y4eOHO-MCCIENOBATENbCKOM M MPOEKTHOU
AESITeIbHOCTY B 00JacTH (PU3UKHA, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pemeHus 3axad  (U3HUECKOro
CoJiepKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOAOB MTO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllNY, MPEeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYalUsX, B TOM YUCIIE NP CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTU (DPU3HKH;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBATH 3a/aauy,
BBIIBUTATh TUIOTE3y €€ pEIIeHUs, HAXOAUTh apryMEHTHI Ui JOKa3aTesIbCTBA
CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMEeTPbl U KPUTEPHUU PEILICHUS;

aHaAJIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHWBAaTh WX JOCTOBEPHOCTb, MPOTHO3HPOBATH H3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHCIIE IPU N3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



YMETh TMEPEHOCUTh 3HaHMS 1O (QU3NKE B NPAKTUYECKYIO 0O0JacCTh
AKU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX IPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIECH, NIPEJIaraTh OpUrHHAIbHBIC TOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

PabGora ¢ undpopmanmeii:

BJa/JIeTh HaBbIKAMU TOJy4YeHUs MUHPOpMalUU (PU3NYECKOTO COIAEPIKaHUS
U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITENIbHO OCYIIECTBISAThH MOUCK, aHAJIH3,
CUCTEMATHU3ALMI0 U MHTEPHPETALNI0 UHPOPMALIUU PA3TUYHBIX BUJIOB U (Hopm
Ipe/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMM B pEIIEHWH  KOTHUTUBHBIX,  KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33Jlay C COOJII0IEHUEM TPEOOBAHUM SPrOHOMUKU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypCOCOEPEKEeHMs], MPABOBBIX U ATUUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PM3MUYECKOTO COJEpKaHHUS B PA3IMYHBIX (opMarax C
y4€TOM Ha3HaueHUd HWHOpMaUMU ¢ LEJNEeBOM ayauTOpuu, BbIOHMpas
ONTUMAJIbHYIO0 (OPMY MPEICTABICHUS U BU3YyaTU3ALINH.

KoMmMmyHuUKaTHBHBIE YHUBEPCAJbHbIE yUeOHbIEe 1eHCTBUSA:

OCYILIECTBIIATh OOIIEHHE Ha YpoKax (U3MKKM W BO BHEYPOUHOU
JIEATEIILHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(IUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
SI3bIKOBBIX CPECTB;

IIOHUMATh U HCII0JIb30BaTh MPEUMYIIECTBA KOMAaHJHOH u
WHMBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBHUH C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXI0T0 YJIeHa KOJIJIEKTUBA;

NpUHUMATh 1I€JIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHCTBUA MO €€ NOCTHKEHMIO: COCTaBJIATH IUJIAH JIEMCTBUM,
pacrpenensaTh pojid ¢ y4éTOM MHEHUN yYaCTHUKOB, OOCYXKJaTh pPe3yJbTaThl
COBMECTHOM palOThI;

OIICHMBATh KAay€CTBO CBOETO BKJIAJa M Ka)XJIOr0 y4aCTHMKA KOMAaHJbl B
0OIIMiA pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATH HMAEHU C IO3UIUH HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIe YHHBepcaJIbHble y4eOHbIE el CTBUS
Camoopranusanus:

CaMOCTOSTENIbHO ~ OCYILECTBIIATh [MO3HABATENbHYIO JEATEIbHOCTh B
obnmact (UMK W  ACTPOHOMMH, BBISBISATH MpPOOJIEMBbI, CTaBUTh U
dhopMyHpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh TUIAH PEIIEHUsI PACUETHBIX U KaUE€CTBEHHBIX
3a/lay, TUJIaH BBIMOJHEHUS MPAKTUYECKOM padOThl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;



pacliMpsaTh paMKd ~ y4eOHOTro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUH;

JeNaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBAThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crioco0CcTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIMU B 00JaCTU
(GU3MKHA, TIOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTeIbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JI€ITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIAJETh HAaBbIKAMU TO3HABATEIbHON pediekcur Kak OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, MX pE3YyJIbTAaTOB U
OCHOBaHUM;

UCIOJIb30BaTh NpUEMBI pedJekcuu [JIs OLIEHKUM CHUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PELIECHUS MO UX
CHUKEHUIO;

OpPUHUMATh MOTHBBI W apryMEHTBhI JIPYTUX MpPU aHaJU3€ pPE3YJIbTaTOB
NEeSITeNbHOCTH;

NPUHUMATh Ce0sl, MIOHWMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI WM apryMEHTBhI JIPYTUX MpPU aHaJU3€ PE3yJIbTaTOB
NEeSTEeNbHOCTH;

MpPU3HABAaTh CBOE MPABO U MPABO IPYTUX HA OUIMOKH.

B nporecce n1ocTHkEHUS TUYHOCTHBIX PE3YIbTAaTOB OCBOCHUSI MPOTPAMMBI
no (Qusuke s YpPOBHS CpeaHero oOmiero obOpa3oBaHUS y OOyYaromMXCs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoIaratonmii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  NOHMMAaThb  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJiICHUS pa3BUTUS COOCTBEHHOM
AMOIIMOHATILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThC K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATH THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIIOYAIOMIEH CTpEeMIIEHHE K JOCTHXKEHUIO LU
U yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOJSl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYIMX, YUWUTBIBaTb €ro IMpU OCYUIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C APYTMMH JIIOJIbMU, 3a00TUTHCSI, IPOSBIISTH MHTEPEC U pa3pelliaTh
KOH(JIMKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kj1acce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCcTO (U3UKU B POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKOMN AECATEILHOCTH JIIOACH;

YUUTHIBATh TPAHULIBI NMPUMEHEHHS M3YyYEHHbIX (DU3UYECKUX MOJEei:
MaTepualibHasi TOYKa, MHEpIMalbHas CUCTeMa OTCcuéra, abCOJIOTHO TBEPIOE
TEJI0, WICANbHBIA Ta3, MOJEIU CTPOCHHUS ra30B, KUIAKOCTEU U TBEPABIX TEIl,
TOYEUHBIN 3JIEKTPUUYECKUM 3apsi/i PHU pelieHud PU3nYeCcKux 3a/ay;

pacrio3HaBath (u3nueckue sBiAeHUS (TPOILIECChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJAPHO-KMHETUYECKOW TEOPUHU CTPOCHUS
BEIIECTBA W  DJJEKTPOJWHAMHMKH: DPAaBHOMEPHOE H©  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE JIBU)KEHUE, CBOOOJHOE TMaJIeHUe TeJ, JBUWXKEHUE 10
OKPY)KHOCTH, WHEpPIUs, B3auMojielicTBue Tei, auddy3us, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TN, U3MEHEHHUE 00bEMa Tell Mpu
HarpeBaHuM (OXJIAXACHUH), TEIJIOBOE PABHOBECHE, UCIAPEHUE, KOHACHCAIus,
IJIABJICHUE, KPHUCTAJUIM3ALUsl, KUIICHHE, BJIIAXKHOCTh BO3/lyXa, IOBBIIICHHUE
NABJICHHWS Ta3a IpPU €ro HArpeBaHWU B 3aKPBITOM COCYAE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHMSI Tra3a B HM300pOLecCax, DJIEKTpU3alUs  Tedl,
B3aMMOJICCTBUE 3aPSJI0B;

OMKCHIBATh MEXAaHUYECKOE JBHUKEHUE, UCTIONb3YSl (PU3MUECKUE BETUUUHBI:
KOOpAWHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIbC ~ Te€Ja, KHHETHUYECKas  DHEprus, [MOTCHLUHAIbHAs  DHEPIHUs,
MexaHu4eckass padoTa, MEXaHWYECKash MOIIHOCTh; MPU OMUCAHUU TMPABUILHO
TPaKTOBaTh (PU3NYECKUIM CMBICI MCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€AMHUIIBIL, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIUUUHY
C APYTMMH BEJIMYUHAMU;

ONMUCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCTIOJIb3YsI (PU3MYECKUE BEIUYMHBI: JIaBJIEHUE Trasa, TeMIlepaTypa, CpeaHss
KHUHETUYECKAs DHEPIUs Xa0THYECKOTO JBH>KCHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, KOIH(PUIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOTO
JBUTATENsI; TPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUYECHMS] U €IUHUILIbI, HAXOIUTh (POPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJIEKTPUYECKHME CBOMCTBA  BEIIECTBA U
ANIEKTPUYECKUE SBJICHUS (MPOLECCHI), HUCIHOJIb3Ys (PU3NYECKHE BEIUYUHBI:
ANEKTPUUYECKUH 3apsill, DJIEKTPUUECKOE NOJIE, HANPSHKEHHOCTBD OIS, TOTEHIMAT,
Pa3HOCTh MOTEHIMAJIOB; MPU ONUCAHUM TMPABUIBHO TPAKTOBATH (DPU3MUYECKUI
CMBICII HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M €JAMHMIIbI; YKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

aHaMu3upoBaTh  (U3MYECKHE MPOUECChl U SABJICHHS, HUCIOJIb3Ys
(dbu3uyecKre 3aKOHbI M MPUHLMIBL: 3aKOH BcemupHoro TsaroteHus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOM DHEPruM, 3aKOH
COXpPaHEHUSI UMITYJIbCA, IPUHLHUII CYNEPIO3UIIMU CUJ, MPUHIIUI PABHOIPABHUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPHIO
CTPOCHMS BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW HIHEPTHUU
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJI ¢ a0COJIIOTHOM TeMIlepaTypoil, MepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
IPU 3TOM PA3IMYATh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPAKEHUE U yCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIUIBI JCUCTBUS MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3indaTh yCIOBHUS UX 0€30MacHOr0 HCIOJIb30BAHUS
B TIOBCEITHEBHOM JKU3HU;

BBITIOTHATH DKCIIEPUMEHTBI 10 HUCCIICIOBAHUIO (U3MUYECKUX SIBICHHUHA U
IPOIIECCOB C KCIOJIB30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEPEHHM, MPH 3TOM
dbopmynupoBaTh MpoOemMy/3alauy MU THUIOTE3y Y4YEeOHOIO JKCIEPUMEHTA,
COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OPYIOBaHUS, MPOBOIUTEH OMBIT U
(bopMyIIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHMAJBHBIA CIOCOO HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYSCKUMHU BEITUYMHAMU C
UCTIOJb30BAaHUEM MPSIMBIX W3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHMOCTH (PU3NYECKUX BEJIMYMH B
BUJIe TaOuHIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yIbTaTaM HCCIIEIOBAHNUS;

COOMIOIaTh MpaBmiIa OE30MACHOTO TPy/Aa MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax y4eOHOTro 3KCIEpUMEHTa, y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
ACSITENBHOCTH  C  HWCIOJB30BAHUEM  W3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemarh pacu€THhIC 3a/laddl C SBHO 3aJaHHON (U3MUYECKON MOJENbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAIW3a YCIOBUS
3aa4i BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIMYUHBI U
dbopMyIbl, HEOOXOUMBIC TSl €€ pelIeHHs], IPOBOJAUTh PACUYEThl U OIEHUBATH
PEATbHOCTb MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETTMYHHBI;

pemaTthb Ka4yeCTBCHHBIC 3a/1auH: BBICTPANBATh JIOTUYECKH
HETPOTHUBOPEUYMBYIO IIETIOUKY PACCYKIECHUN C OMOPO HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCTIONB30BaTh  MPU  pEHICHWH  yY4eOHBIX  3a7ad  COBpPEMEHHBIC
WHPOPMAIMOHHBIE  TEXHOJOTWW NS TIOMCKA,  CTPYKTYypHUPOBAaHUSA,
WHTEPIIPETallMd ¥ TPEACTaBICHUS y4eOHOM W  HAay4HO-TIOMYJSPHOU
nHPOpMAIMU, TIOTYYECHHOW W3 Pa3NUYHBIX HCTOYHHKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKIAZa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B MOBCETHEBHOMN KU3HU
s obecrieueHus  0€30macHOCTH  TpU  oOpamieHud ¢ npubopamMud U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAaHEHHS 3/I0POBBS U COOIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY’KAOIIEH Cpee;

paboTaTh B TpYyIIE C BBHIIOJHEHHWEM pa3IMYHBIX COIUANBHBIX POJIEH,
TUTAHUPOBaTh PabOTy TPYMIBI, PAIMOHATIBHO PACIPEACTATh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIUAX, aJIeKBaTHO
OLICHWBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMoi MPoOIEMBbI.

K konimy oOyuenuss B 11 kijacce mpeIMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y O0YJAIOIIMXCSl YMEHUN:

JEMOHCTPHUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B MPAKTUISCKON NEATEIBHOCTH JIFOJIEH, IIETIOCTHOCTh M €TUHCTBO
bu3nUecKoil KapTUHBI MHPA;



YUUTHIBATh TPAHULIBI MPUMEHEHHS M3YyYEHHBIX (U3NYECKUX MOJEei:
TOYEUHBbIN DSJEKTPUUYECKUN 3apsil, Jyd CBETa, TOYEUHbIH HCTOYHUK CBETA,
gliepHasi MOJEJIb aToMa, HYKJIOHHAas MOJIeJb aTOMHOTO siapa NpH pEelIeHUU
bu3nUecKkux 3aaay;

pacrio3HaBath (u3nueckue sBiAeHUS (TPOLIECChl) M OOBSICHATH WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKA W KBAHTOBOW (DU3HUKHU: DIIEKTpHUUECKas
IPOBOJUMOCTbH, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMArHUTHAs ~ MHAYKIMS, JeHCTBUE
MarHUTHOTO TMOJS Ha TPOBOJHUK C TOKOM U ABWXKYIIUHCA 3aps,
AJNIEKTPOMATHUTHBIE KOJICOAHUSI U BOJIHBI, MPSMOJIMHEIHOE pacnpocTpaHEeHue
CBETa, OTPAKEHHE, MpeOMIICHHE, UHTep(epeHLns, AUPPAKIU U TOJISpU3AIUSI
CBeTa, nucnepcus cBeta, potodnekrpudaeckuit 3gpdext (hororddekr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHMYAaTOro CHEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paIMOaKTUBHOCTD;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUYECKYI0  MPOBOAMMOCTb  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIE SIBICHUS (MPOLECCHI), UCTONb3YsI (PU3HMUECKUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsll, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHLMANOB, JJIEKTPOABMXKYIlas cuiia, padora
TOKa, WHIYKLIMUS MarHUTHOro mojsa, cuia Awmmnepa, cuina JlopeHia,
UHAYKTUBHOCTh KATYIIKW, SHEPTHsl JJIEKTPUUECKOr0 M MArHUTHOTO TOJIEH,
NEepHOJ U YacToTa KosieOaHui B KoyeOaTeIbHOM KOHTYpE, 3aps/l U cuja TOKa B
npolecce TapMOHUYECKUX  BJIEKTPOMArHUTHBIX — KoJjiebaHuil, (okycHoe
PACCTOSTHUE M ONTUYECKas CUJja JIMH3bI, IPU OMMCAHUU MPaBUIBLHO TPAKTOBATH
(U3MYECKUN CMBICI HCIONb3YEMBIX BEJIMYMH, UX OOO3HAYECHHS] M €IUHMUIIbI,
yKa3blBaTh (OPMYJIbI, CBSI3bIBAIONIME AaHHYIO (DU3UYECKYIO0 BEJIMYMHY C
JIPYTUMU BEJIMYUHAMY;

ONMKCHIBATh M3YYEHHBbIE KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOJb3Ys
¢u3nUecKue BETUUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPTUs W UMIYJIbC (OTOHA, MEPUOJ ToJIypachana, dHEprus
CBSA3U AaTOMHBIX Sfep, MPU ONHUCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUI
CMBICII HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EJAMHMIIbI, YKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYHUHY C JPYTUMU
BEJIMYMHAMMU, BBIYUCIIATH 3HaUYeHUE (DU3NUECKOIN BEITMYUHBI;

aHanu3upoBaTh  (U3MYECKHE MPOUECChl U SABJICHHS, HUCIOJIb3YS
¢du3nUecKue 3aKOHbl U MPUHLMIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBLHOTO U
napajijieIbHOTO COEAMHEHUs TPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIMU, 3aKOH MPSIMOJUHEHHOTO pacnpoCTpaHeHUs
CBETA, 3aKOHbl OTPAXEHUSI CBETA, 3aKOHBI MPEJTOMIICHHSI CBETA, ypaBHEHUE
OlinmrenHa st GoTodddexra, 3aK0H COXpaHEHUS] SHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOro 3apsija, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIA, MOCTYyJaThl bopa, 3aKOH pajiiOaKTUBHOTO pacnajia, mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIMpPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OMpeNeNsITh HaNpaBl€HWE BEKTOpa HWHIYKUUU MArHUTHOTO  IOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHia;

CTPOUTh M OIMHUCHIBATH M300pa)K€HUE, CO3/1aBAEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATDh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUM U
IPOLIECCOB C HCIOJb30BAHUEM MPSMbIX MU KOCBEHHBIX M3MEPEHUM: MPU TOM
dbopmynupoBaTh MpoOeMy/3alauy MU THUIOTE3y Y4YEeOHOIO JKCIIEPUMEHTA,



cOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTEH OMBIT U
(GbopMyIIpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCOO HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHUIA,

MCCIICJIOBATh 3aBUCUMOCTHA (PU3MYECKHX BEIUYMH C HCIIOJIb30BAHUEM
NpSIMBIX HM3MEPEHUH: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHUpPOBATH
pe3yIbTaThl OJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIIMYMH B BUIC TAOIHUI[ U
rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHHS,

cOOMIOIaTh MpaBmiIa OE30MACHOTO TPy/Aa MPH MPOBEACHUN MCCIICOBAHHIA
B paMKax y4eOHOTro 3KCIEpUMEHTa, yu4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
ACSITENBHOCTH  C  HWCIOJb30BAHUEM  W3MEPUTENBHBIX  YCTPOUCTB U
71a00paTOPHOTO 00OPYAOBAHHUS;

pemarh pacu€THbIe 3a/ladd C SBHO 3aJaHHON (U3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAIW3a YCIOBUS
3aa4i BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUYECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIC IJIs1 €€ pelIeHHs], TIPOBOAUTh PACUYEThl U OIEHUBATH
PEATbHOCTb MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETTMYHHEI;

pemaTthb Ka4yeCTBCHHBIE 3a/1auH: BBICTPANBATh JIOTUYECKH
HETMPOTHUBOPEUYHBYIO IIETIOUKY PACCYKIECHUN C OMOPO HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONB30BaTh  TMPU  pEHICHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
MHPOPMAIMOHHBIE  TEXHOJOTUW NS TIOMCKa,  CTPYKTYypUPOBAHUSA,
WHTEPIIPETallMd ¥ TPEACTaBICHUS y4eOHOM W  HAay4HO-TIOMYJSIPHOU
nHPOpMAIMU, TIONYYECHHOW W3 PAa3NUYHBIX HMCTOYHWKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JACUCTBHS MAIlIMH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pas3nnyaTh YCIOBUS WX O€30MacHOTO WCIOJb30BaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKMX W 3apyOeKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHMS IO (PU3HUKE B MOBCETHEBHOMN JKU3HU
s obecrieueHus  0€30macHOCTH  TpU  oOparieHud ¢  npubopamMud U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAaHEHHS 3/I0POBbS U COOIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY’KAOIIEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHHWEM pAa3IMYHBIX COIUANBHBIX POJIEH,
TUTAaHUPOBaTh PabOTy TPYMIBI, PaAIMOHATBHO PACIPEAETATh OO0S3aHHOCTH M
IUTAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIUAX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBl B  pEIICHUE
paccMaTpuBaeMoit IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumMmeHoBaHue KoauuecTBo uacos

Ne duiekTponHbie (HppPoBbLIE)
pas3ie/ioB U TEM KonTtposabHbie IIpakTnyeckue

n/n Bcero o0pasoBaTelibHbIE pecypchbl
NpOrpaMmel padoThI padoThI

Paznen 1. DU3NKA U METO/bI HAYYHOI'O ITO3HAHUA

duzuka U MeTOIbI

1.1 2
Hay4HOI'O NMO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JnHamuka 7
3aKOHBI
2.3 COXpaHEHUS B 6 1 1
MEXaHUKe
Uroro no pazgeny 18
Pazgean 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI
31 MOHeKyJIHpHO: 9 {
KHHETHYECKOMN
TEOPUH
OcHo
39 HOBBI 10 .

TCPMOANHAMHUKNU




ArperaTHble
COCTOSIHUS
33 5
BemecTBa. PazoBbie
epeXObl
Hroro no pazneny 24

Paznea 4. JIEKTPOJJMHAMUKA

4.1 DJIEKTPOCTATHKA 10

ITocTostHHBIN
AIIEKTPUYECKHUI TOK.

4.2 12
Toku B pa3muyHbIX
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB IIO 68

[NPOTPAMME




11 KIIACC

HauMeHOBaAHHUE KoaunuyecTBO YacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
/i pa3ieioB U TeM Beero KonTtpoabHbie IIpakTHYeckue 06pA30BATEBHbIE PECYPChI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOANHAMUKA
MaruauTHoe noe.
1.1 DNeKTpOMarHuTHas 11 1 3
WHIYKIAS
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUA U BOJIHbBI
Mexanunueckue u
2.1 3JIEKTPOMAarHUTHBIE 9 1
Kosie0aHus
Mexanuyeckue u
2.2 3JIEKTPOMAarHUTHBIE 5 1
BOJIHBI
2.3 Orntuka 10 3
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CrIeIIHAIBHOMN

3.1 TEOpUHU 4 1
OTHOCHUTEIIBHOCTH
Hroro no pasgeny 4




Pa3znen 4. KBAHTOBAS ®U3UKA

DJIeMEHTHI KBAHTOBOMU
4.1 6
OIITUKU
4.2 Ctpoenue aToma 4
4.3 ATOMHOE SApO
Hroro no pazneny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DJIEeMEHTBI aCTPOHOMUU . !
’ U acTpo()U3UKU

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 S(?;Ti?::{onfee 4
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO

68 4

YACOB 110 ITPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJbHbIE IIpakTHyeckue
Bcero U3yYeHUS o0pa3oBaTte/ibHbIC
/ padoThI padoThI
pecypchl
n
®dusuka — Hayka O MPUPOJE.
e PP https://m.edsoo.ru/Y XGOS
1 Hayunsie MeToab! MO3HAHUS 1 PMIP
OKpPY’KaroIlEero Mupa
Pone 1 MecTo Gpu3uku B
¢dbopmupoBaHUU
) COBPEMEHHON HAay4YHOU ! https://m.edsoo.ru/SHSXW
KapTUHBI MUpPA, B FFVO
MIPAKTUYECKON EATETbHOCTH
Jronen
MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTH
3 T — 1 https://m.edsoo.ru/RSOAQ
g ' VSZX
[Tepemenienue, CKOpOCTb,
YCKOpEHUE
4 PaBHOMepHOE ! https://m.edsoo.ru/L8IPY2
PSIMOJIMHEHHOE IBUKEHUE JEZ
5 PaBHOyCcKOpeHHOE ! https://m.edsoo.ru/MDIDK

HpﬂMOJ’IPIHGfIHOC JABUXKCHHUEC

JOUB



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

CB00OOIHOE TIaIEHNE.

https://m.edsoo.ru/MXPLZ
6 YckopeHnue cBOOOIHOTO
IX8J
MaJICHUs
KpuBonuueliHoe 1BUXKEHHE.
N https://m.edsoo.rw/TFLI2C
7 JIBr>KeHHE MaTepuaIbHOU ADN
TOYKH IO OKPY>KHOCTHU
[IpuHUKI OTHOCUTENBHOCTH
lNanunes. MuepuuanbHble https://m.edsoo.ru/J6QY7
8 .
cucteMbl orcueTa. [lepBbiit N3WN
3aKk0oH HproTOHA
Macca tena. Cuna. [lpunnun
9 CyIIepIIO3ULIMM CWI. Bropoi https://m.edsoo.ru/BVTN
3akoH HeroToHa 11 WTAQH
MaTepUaibHON TOYKHU
10 Tperuit 3axoH HerotoHa 11t https://m.edsoo.ru/JYL414
MaTepHUaIbHBIX TOYEK UAN
3aKOH BCEMHPHOTO
1 TaroteHust. Cuia TSKECTH. https://m.edsoo.ru/D13D59
[TepBas kocmuyeckas 3MU
CKOPOCTb
12 Cuna ynpyroctu. 3aKoH https://m.edsoo.ru/RILVF
I'yka. Bec Tena XEQD
Cuna tpenus. Koaddunment
Tpenus. Cuiia https://m.edsoo.ru/UZBUP
13
COTIPOTHUBIICHUS TIPU CM5M

JABMOKCHUH TCJIAa B XXKUAKOCTHU



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M

WK Ira3c

[ToctynarenbHOE 1
BpamarcibHOC ABUKCHUC

14 abCOFOTHO TBEPIOTO TeNA. https://m.edsoo.ru/IDOAU
MowmenT cuisbl. I1ne4o cuml. 40TS
VYcnoBust paBHOBECHS
TBEPAOIO TeJIa
NmMiynbsc MmaTepuaibHOU
TOYKHU, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/MSJQT
Nmrynibe critbl. 3akoH KNWC
COXPaHEHHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE
PaGoTta 1 MOIITHOCTH CHITHI.
Kunernueckas sneprust
NG https://m.edsoo.ru/J1VS9L
16 | wmarepuanbHON TOUYKH. »3B
Teopema 00 n3MeHEHUHN T
KMHETUYECKOW SHEPIUHU
[ToreHmanbHas SHEPTHUsL.
[ToreHmanbHas SHEPrUst
17 ynpyro aehopMHpOBaHHON https://m.edsoo.ru/RNEXJ
npyxuHbl. [loTeHunanbpHast W4KF
SHEPrus Tela BOJIM3H
MMOBEPXHOCTU 3eMIIN
IloreHnmanbpHEIE U
18 HEIMOTEHIUAILHBIE CUJIBL. hitps://m.edsoo.rw/DAIQV
TOXQ

CBsi3b pabOTHI



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ

HETIOTCHITUAIIBHEIX CUJI C
U3MEHEHHEM MEXaHUYEeCKOMH
SHEPrUU CUCTEMBI TeN. 3aKOH
COXpPaHEHUSI MEXaHUYECKOMN
SHEpPruu

Jlaboparopnast pabota
«Hccnenosanue cBsa3u

19 paboTHI CHITBI C U3BMEHEHUEM https://m.edsoo.ru/W1R4R
MEXAHUYECKOM DHEPIHUU Tela 88UG
Ha TIpUMepe pacTsHKEHUS
PE3UHOBOTO JKT'yTa)
Kontponbras padota mo
20 teme «KuHemartuka. https://m.edsoo.ru/LNM6E
Jnnamuka. 3aKOHBI Ko6YY
COXpaHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
71 MOJIEKYJIAPHO-KMHETUYECKON https://m.edsoo.rt/OEY9V
teopuu. bpoyHoBckoe YU2B
nskenue. Auddysus
XapakTep ABUKEHUS U
B3aUMOJEUCTBUSA YaCTHI]
2 semmectsa. Moxeni https://m.edsoo.ru/AUV2Z
o DR3X
CTPOEHUS Ta30B, KUJIKOCTEH
U TBEPIBIX TEN
Macca moiexyi.
73 O — https://m.edsoo.ru/FL1BA
QD13

[TocTostnHass ABoraapo



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13

TeruoBoe paBHOBECHE.
Temneparypa u e€

https://m.edsoo.ru/WPNY6

24
n3Mmepenue. [llkana QABZ
temnepatyp Llenbcus
75 Wneansusriii raz B MKT. https://m.edsoo.rt/UKJFV
OcnHoBHoe ypaBHenne MKT SBZO
AOGcomoTHas TeMIieparypa
KaK Mepa cpeHen
26 KMHETUYECKOUN DHEPrUu https://m.edsoo.ru/BXUD
JIBUKEHUS MOJIEKY. VDG2F
YpaBHenue Menpeneena-
Knaneiipona
3akoH JlanmbToHa. ["a3oBbIe https://m.edsoo.ru/Y3WB6
27
3aKOHBI 613A
JlaGopatopHnas pabora
«HccnenoBanue
28 N x https://m.edsoo.ru/35DBL
3aBUCUMOCTH MEXIY KT96
rapamMeTpamu COCTOSIHUS
Pa3peKEHHOT0 ra3a»
N3onporneccel B ueanibHOM
https://m.edsoo.ru/OZJ3K
29 | ra3e u ux rpaduueckoe
ZNJS
MIPEACTABICHUE
BuyTtpeHHss dHeprus
30 TEPMOJUHAMHUYECKON https://m.eds00.ru/9JQITV

CHUCTEMBI U CIIOCOOBI €8
n3MeHenusd. KonnuectBo

XI8



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

TEIUIOTHI U paboTa.
BuyTtpenuss sHeprus
OJTHOAaTOMHOT'0 HJI€aIbHOIO
rasa

https://m.edsoo.ru/36JJ120

31 Buael rerionepenaun W9
VienbHas TEII0EMKOCTD
BenectBa. KoauuecTBo
39 https://m.edsoo.ru/5K3Y4
TETUIOTHI [TPU HS6L
TeIuIoNepe1aye.
AnmabaTHBIN MpoIecc
[TepBblii 3aK0H
33 TEPMOAUHAMUKHY U €r0 https://m.edsoo.ru/2HO6R3
IIPUMEHEHUE K GA8
n3ompolieccam
HeoGpaTumocTs nporeccoB
- https://m.edsoo.ru/S85LW
34 | B mpupone. Bropoii 3akoH
DFT8
TEPMOJIUHAMUKHU E—
[punuun nevicteus u KIT https://m.edsoo.ru/DLCDE
35 .
TEIJIOBOX MAIlIUHBI AAUC
https://m.edsoo.ru/4XPSA
K KII
36 | Huxn Kapno u ero KII[ OVIM
37 DKOJIOTHYECKHUE TIPOOIeMbI https://m.edsoo.ru/P07ZM
TEIJIOOHEPTETUKHU YMBSI
18 O6o06maromuit ypok https://m.edsoo.ru/9EKZ0

«MonekymnspHas Ghu3MKa.

DDWP



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP

OCHOBBI TEPMOAMHAMHUKM

Kontponbnas padoTa mo

39 teMme «MoutekyisipHas https://m.edsoo.ru/RCARY
¢uzuka. OCHOBBI E6ZX
TEPMOAMHAMUKI
[TapooGpa3zoBanue u
https://m.edso00.ru/X480Q07
40 | xonaeHcarus. Mcnapenue u SEE
KUIIEHUE
AGcomtoTHas U
41 | oTHOCHUTENbHAS BIAKHOCTH hitps:in.edsoo.ru9RHY A
N EBMM
Bo3ayxa. HacelmeHHsIi nap
TBépmnoe Teno.
Kpucrannmueckue u
amMop(QHbIE Tena.
47 A N https://m.edsoo.ru/JXFWL
HU30TPOMHUS CBOICTB MZNK
Kpuctaos. XKuakue
kpuctayisl. CoBpeMEHHbIE
Marepuabl
[InaBnenue u
KpUCTAJUIU3aLus. Y eJbHas https://m.edsoo.ru/OX117
43
TEIJIOTA IJIABJICHUA. G6MR
CyOmumariust
YpaBHEHHUE TEIOBOTO https://m.edsoo.ru/0IUXG
44
OanaHca N2I1
45 DJeKTpu3aus Ted. https://m.edsoo.ru/QJ2S7
DnekTpuyeckuil 3apsa. JIsa WSBM



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM

BH/IA AIIEKTPUUECKUX
3apssI0B

[IpoBOIHUKH, TUATEKTPUKH

U TIOJTyTIPOBOJHUKHU. 3aKOH https://m.edsoo.ru/F3YVP
46
COXpaHEHUsI DIIEKTPUUECKOTO QUYH
3apsana
B3anmoneiicTBue 3apsaoB.
47 3axon Kviona. Toueqruiii https://m.edsoo.ru/SU3BU
yrona. 0THH
WIEKTPUUECKUN 3apsi]t
Hanpspoxk€aHocTh
WIEKTPUYECKOTO ITOJIS.
https://m.edsoo.ru/9IKAW
48 | IlpuHLHUI CyNEepHO3ULUU D2V6
WIEKTPUYECKUX TOJICH.
JInHnu HanpsHKEHHOCTH
Pabora cun
DJIEKTPOCTATUYECKOIO IIOJIA. https://m.edsoo.ru/VOPD9
49
ITorenmuan. Pa3aocTh ASLF
IIOTEHIUATIOB
IIpOBOHMKY U AUDIIEKTPUKU
50 B DJIEKTPOCTATHYECKOM ITOJIE. https://m.edsoo.ru/12P2S3
Juanexkrpuueckast 127
IIPOHULIAEMOCTh
DNEKTPOEMKOCTb. https://m.edsoo.ru/BIUPR
51
Konnencarop D52W
5 DIEKTPOEMKOCTD IIOCKOTO https://m.edsoo.ru/XPUKP

KOHJIEHCAaTopa. DHeprus

82V8



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8

3apsHKEHHOI0 KOHAEHCAaTopa

53

Jlaboparopnas pabora
"Usmepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4
F845

54

[Tpuniun nercTBus u
MIPUMEHEHHE
KOH/JIEHCAaTOPOB,
KOIHUPOBAJIBHOTO anmnapara,
CTPYHHOTIO IIPUHTEPA.
DJIeKTpoCcTaTHYeCKas
3anuTa. 3a3eMIICHUE
AIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9P
NHYY

55

DNEKTPUUECKUH TOK,
YCIIOBUS €T0
CYLIECTBOBAHHS.
[TocTostHubIM TOK. Cuna
Toka. Hanpsbxenue.
Conporusnenue. 3akon Oma
JUTSL y4acTKa Lenu

https://m.edsoo.ru/D6Y 72
A4B7

56

IlocnenmoBarensHOE,
napajuiefibHOe, CMEIIaHHOE
COEIMHEHHE NTPOBOJHUKOB.
Jlaboparopnast pabota
«M3ydyeHne CMEIanHOro
COEIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3
UPUR

57

Pa0Gora 1 MoLIHOCTH

https://m.edsoo.ru/LESHA



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

AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-JIeHna

2A3M

58

3akon OMa 1t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. KopoTrkoe 3aMbikanue.
Jlaboparopnast pabota
«3mepenune D/1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIPOTUBIICHUS»

0.5

https://m.edsoo.ru/YN5SBF
7PBS

59

Pe3epBHbIit ypok.
Kontponbras padota mo
Teme "DnekTpoauHamMuka' /
Bcepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/MFM6E
IE5SX

60

O6o0maromuii ypok
«ONEKTPOAUHAMUKAY /
Bcepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/P86MD
YO7H

61

DJNIeKTPOHHAs MPOBOAUMOCTD
TBEPJIBIX METAJIOB.
3aBHCHUMOCTh
COMPOTHUBIICHUS METAJIJIOB OT
TeMIepaTyphl.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/ WMNN
BQL9H

62

DJIIEKTPUYECKU TOK B
BakyyMe. CBoiicTBa

https://m.eds00.ru/4CCYC
J785



https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785

JJIEKTPOHHBIX IIyYKOB

[TonynpoBogHUKH, UX
cOOCTBEHHAs M IPUMECHas

63 IpoBOAUMOCTh. CBOMCTBa https://m.edsoo.ru/SS5A1
p—nh-tiepexona. DQUR
[TonynpoBOHUKOBEIE
prOOpbI
DNEeKTpUUYECKUN TOK B
pacTBOpax M pacruiaBax

64 S — https://m.edsoo.ru/QUOQU

P ' WVOI
DJIEKTPOJIUTHYECKAS
JIyccounanus. JIeKTPOIU3
DJEeKTpUUYECKUH TOK B ra3ax.
CaMOCTOSTENLHBIA U https://m.edsoo.ru/2VX2K

65 . Q
HECaMOCTOSTEIbHBIN pa3psil. LFOQA
Momnnus. [1nazma
DneKkTpudeckue nNpudopsl U
YCTPOMCTBA U UX

66 T — https://m.edsoo.ru/KJA02

P P ' KUPS
[IpaBuna TeXHUKH
0€301MacHOCTH
Kontponbnas padoTa mo
Teme «JEKTPOCTATHKA.
N N https://m.edsoo.ru/PASKI
67 | IloCTOSTHHBIN PIEKTPUYECKUI

TOK. TOKHM B pa3inuyHbIX
cpenax»

GWP4



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4

PesepBHbIil ypOK.

https://m.edsoo.ru/HLOAT

68 O6o06maronuii ypok 1mo 1 6SNU
TemaM 10 kiacca
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68



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

11 KIIACC

«Hccnenosanne nericTBUA
IMOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»

Ne KoanuecTBo yacoB
DJIEKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KounTtpoJabHbie IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
IlocTossHHEIE MATHUTEL K HIX
B3aHUMOJICHCTBUE.
MaruautHoe none. Bekto https://m.edsoo.ru/4DMOY
) P 1 01.09.2026 P
MarHuTHOU MHAYKIUAU. 1JIN6
JIMHNY MarHUTHOM
WHIYKITAN
MarsuTHoe moJie
MMPOBOJIHUKA ¢ TOKOM. OTIBIT https://m.edsoo.ru/1L5CT4
o | Iborod ! I 02.09.2026 DS://10.€C500.ML
Opcrena. Bzanmonericteue 7FX
MIPOBOJTHUKOB C TOKOM
JlaboparopHas paboTa hitos:/m.ed HGHX
ps://m.edsoo.ru
3 «/3yueHne MarHuTHOTO 1 1 08.09.2026 LNLRZ
MOJISI KATYIIKH C TOKOM)
JleficTBHEe MarHUTHOTO TIOJIS
Ha MIPOBOJIHUK C TOKOM.
Cna Awrepa. https://m.eds00.r/UVHDI
s://m.edsoo.ru
4 JlaGopaTtopHnast pabota 1 1 09.09.2026 .

SEX4



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

JleicTBME MarHuTHOTO MOJISI
Ha JIBU>KYIIYIOCS

https://m.edsoo.ru/7ABZ
3apspKeHHYI0 yactuily. Cuna 15.09.2026 PS:NLEE800 «
GQQC9

Jlopenia. PaGoTa cubl
Jlopenua
DNeKTpOMarHuTHas
uHaykmus. [Torok BekTopa

a ol .OJIC https://m. . A2
MarHUTHOW MHIYKIHH. D /] 16.09.2026 ps://m.edsoo.ru/VA26C
WHIYKIUU. 3aKOH 9C3J
3JIEKTPOMAarHUTHOM
nHaykuuu Papanes
JlaGopaTtopHnast pabota

HccnenoBanme e https://m. Tu/XZS5M
« JICJOBaHU ;{an HUS 7.09.2026 ps://m.edsoo.ru/XZS5
3JIEKTPOMArHUTHOM QCBU
WHTYKIIAW
NHnykTUBHOCTD. SIBIICHUE
camounaykuuu. I/1C
CaMOMH, AU, DHEPTUs https://m.edsoo.ru/EOTON

S P 23.09.2026 PS:FILECS00.U

MarHuTHOT'O IT10JIS KaTYIIIKHU 8AEA
C TOKOM.
DIIEKTPOMarHuTHOE TOJIe
TexHUYecKre ycTpoicTBa u
UX IPUMEHEHUE!

0OCTO € Ma , https://m.edsoo.ru/UWNL
MMOCTOSIHHBIE MarHHUThI 29.09.2026 ps://m.edsoo
DJIEKTPOMArHUTEI, FA9L6
AJIEKTPOJIBUTATENb,

YCKOPUTENH 37I€MEHTAPHBIX



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6

YacTHULl, UHAYKIHOHHAS
ne4dn

10

O6o06maromuit ypok
«MarsuTtHoe nozJe.
DNeKTpOMarHuTHas
WHIYKIIHSD

30.09.2026

https://m.edsoo.ru/COB05
BGMC

11

KonTtponsHas pabora o
Teme «MarauTHoe IoJIe.
DNeKTpOMarHuTHas
WHIYKIIHSD

06.10.2026

https://m.edso0.ru/8X637E
LEU

12

CBOOOTHBIE MEXaHUYECKHE
kosiebanus. ['apmMoHMUecKue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHX KOoIeOaHuH.
[IpeBpaiienue sHepruu

07.10.2026

https://m.eds00.ru/9Y6GY
WEVP

13

JlaboparopHas paboTa
«HccnenoBanne
3aBUCHUMOCTH TIEpUOa
MaJIbIX KoJeOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

13.10.2026

https://m.edsoo.ru/DPZ8K
R61C

14

KoneGarenbHbIN KOHTYP.
CBoOOIHBIE
3JIEKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
KOJIe0aTeIbHOM KOHTYpE.
AHaNOTHs MEX1y

14.10.2026

https://m.edsoo.ru/H6JCO
SBAD



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD

MCXAaHNUYCCKUMHU U
3HeKTpOMaFHI/ITHBIMI/I
KOJIeOaHUSIMU

®opmyna ToMcona. 3akoH

COXpaHe JHE https://m.edsoo.ru/MHNW
15 XPaHEHUs YHEPTHUH B 20.10.2026 ps://m.edsoo
HIeaIbHOM KOJIe0aTEILHOM D2LHU
KOHTYpE
IIpencrasnenue o
3aTyXamIIUX KOJIeOaHMSIX.
Brinyxienasie httos://m.ed FMBD
ps://m.edsoo.ru
16 | MexaHHUUecKHe KojieOaHUs. 21.10.2026 WPPG4
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIC
KoJIeOaHHU
IlepemMeHHBIHN TOK.
CunycougaabHbIN
MIEPEMEHHBIH TOK. httos://med VDEY
ps://m.edsoo.ru
17 | MomHOoCTh NEPEMEHHOTO 10.11.2026 XRVUI
TOKa. AMITUTYJHOE U
JIEUCTBYIOLIEE 3HAUCHHUE
CHWJIBI TOKA U HATIPSDKEHUS
Tpancdopmarop.
IIpousBoacTBO, epemada J//m. .
18 POU3BOACTBO, IEpeAava u 11.11.2026 https://m.edsoo.ru/1ZWZU
notpebieHne L8OK
AIIEKTPUYECKON SJHEPTUU
YceTpoicTBO U https://m.eds00.ru/93Z12W
19 P 17.11.2026 DS:FM.ECS00.IU

IIPAKTUYECKOE IPUMEHEHUE

40Q



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

AIEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
aJIeKTpoTepead

DKOJIOTUYECKUE PUCKH TIPU

MIPOU3BOJICTBE
20 anekTposHepruu. Kynsrypa 18.11.2026 https://m.edsoo.ru/3ADUNY
UCIIOJTb30BaHMS KWNO
AIIEKTPOIHEPIUHU B
IIOBCEIHEBHOU KU3HU
MexaHn4ecKne BOJIHEI,
YCIIOBUS PACIIPOCTPAHEHHUS.
ITepuoa. Cxopoc https://m. . 2XB
71 puoa. CKopocThb 24.11.2026 ps://m.edsoo.ru/W
pacmpoCTpaHEHHUS U JIITMHA OR3HJ
BOJIHBL [lonepeunsie u
MMPOAOJbHBIC BOJIHBL
3Byk. CKOpOCTb 3BYKa.
https://m.eds00.ru/Z8270Q6
22 | Tpomkocts 3ByKka. Bhicota 25.11.2026 | o SR Q
ToHa. TemOp 3ByKa -
DNEeKTpOMarHuTHBIE BOJIHBI,
” MX CBOWCTBA U CKOPOCT. 01.12.2026 https://m.edsoo.ru/SWB57
[IIkana 3;1eKTPOMarHUTHBIX Co6X
BOJIH
[TpuHLIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pa3Burtue 02.12.2026 lﬁtt(;)i:\///m.edsoo.ruQWOTS

CPENICTB CBSI3H.
Panuomoxkanus



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV

KonTtponbHas pabora

https://m.edsoo.ru/IHURO

25 08.12.2026

«Konebanus v BOJIHBI» N80B

IIpssmonunenHoe

pacnpocTpaHeHUE CBETA B
2 N 09.12.2026 https://m.edsoo.ru/HUF74

OﬂHoponHVOI/I cpene. 2. NDOW

To4euHblii ICTOYHUK CBETA.

JIy4d cBeta

OTtpaxenue cBeTa. 3aKOHbI

OTpakKE€HUs CBETA. https://m.edsoo.ru/IMBK
27 15.12.2026

[Toctpoenue n3obpaxenuit M227Z

B IUIOCKOM 3€pKaje

IIpenomienue ceera.

Honroe piryTpertiee https:/m.edso0.ru/VA9RIS
28 | orpawenue. [penenbHetii 16.12.2026 TR“;\SI‘ HLECS00-M

yTOJI TTOJIHOTO BHYTPEHHETO

OTpakKeHUs

JlaboparopHas paboTa httos-//m o T02EIM
29 | «M3mepeHue nokaszarens 22.12.2026 PS:ILECS00-MU

1DQ

MIPEIOMIICHUS CTEKIIa»

JIunsel. [loctpoenne
30 MU300paXKeHUI B JjI/IH3e. 23.12.2026 https://m.edsoo.ru/W2MM

dopmysia TOHKOM JIMH3HI. S9KJC

VBennueHue JTMH3bI

JlaboparopHnas paboTa httos-/im o /01ZCM
31 «HccnenoBanue CBOMCTB 29.12.2026 DS./.CCS00.IL

M300pakKeHUH B JIMH3AX

W980



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980

Hucnepcus ceera.
CoXHBIH cocTaB 0eIoro

https://m.edsoo.rt/KOOW
32 | ceera. ITser. JTaGoparopmas 30.12.2026 v1§1531 lm ee800
paborta «Habmronenue
JUCTIEPCUU CBETa»
WnTepdepenmus ceera.
https://m.edsoo.ru/C8LCR
33 | Judpakuus ceera. 12.01.2027 SE‘;; HLEE800
Hudpakmronnas pemerka
34 ITonepedHOCTH CBETOBBIX 13.01.2027 https://m.edsoo.ru/Q2118X
BOJH. [lonspusanus ceera YOJ
OnTrueckue npuOOpsI U
N https://m.edsoo.ru/M5127]
35 | ycTpoiicTBa U yCIOBUS UX 19.01.2027 YGT
0€3011aCHOTr0 MPUMEHEHUS
I'panu1lbl PUMEHUMOCTH
5 . https://m.edsoo.ru/PSGB9
3¢ | ‘accmrieckon MexaHHKHV 20.01.2027 ps://m.edsoo
[Tocrynarsl cienuanbHON FI5N
TEOPUU OTHOCUTEILHOCTH
OTHOCUTENBHOCTD
. https://m.edsoo.ru/OVLMC
37 | OBHOBpEMEHHOCTH 26.01.2027 ps://m.edsoo
3amesieHHe BPEMEHU U N6B2
COKpAIlIEHUE JITTHHBI
OHeprus 1 UMIYIbC
5 . https://m.edso00.ru/1902Y4
3g | PeATMBHCTCKOM IIaCTI/II_EbI 27.01.2007 ps://m.edsoo
CBsi3b Macchl ¢ IHEprue u BUB
UMITyJTECOM. DHEPTHUS TOKOS
39 | KoutponbHas pabota 02.02.2027 https://m.edso0.ru/L.8689J



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB

«Onruka. OCHOBBI
CIIELUAJIbHON TEOpUU

PLI

OTHOCUTEIIbHOCTH
40 ®otonsl. opmyiia [1nanka. 03.02.2027 https://m.edsoo.ru/ZL6P16

DHeprus ¥ UMNyJiabC GOoTOHA LAO

OTKpBITHE U HCCIE0BaHNE https://on.cdsoo.r/PGLSX
41 | ¢oroaddexra. OnbiTol A. T 09.02.2027 XSRb ] ]

CroneroBa -

3akonsl hoTtorddexTa.
4 YpaBHeHue DUHIITEHA 1JIsT 10.02.2027 https://m.edsoo.ru/YLCK7

dororddekra. «Kpachas 70G8

rpanuna» Gorosddexra

[aBnenue ceera. Onbitsl I1. https://m.edsoo rW/EGO6Z
43 | H. Uﬂe6e):[eBa. XUMHUYECKOE 16.02.2027 OISA

NeicTBUE cBETa

TexHUYecKre ycTpoicTBa 1

MPAKTUYECKOE IPUMEHEHHE:! https://on.edsoo.r/UFODR
44 | ¢orosnemeHT, POTONATUHK, 17.02.2027 SLSM

coJHeyHast OaTapes, —

CBETOJINO]

PemeHre safa 110 ToMo https://m.edsoo.ru/ZE73 A
45 | «3OneMeHThl KBAaHTOBOM 24.02.2027 67B1

OTITUKH

Mogers arona Tomcoma. https://m.edsoo.ru/FIC11P
46 | OmpiTel Pesepdopaa mo 02.03.2027 " ]

PACCCAHUIO O-HaCTHII.

OHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
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DHEPTUU Ha Ipyrou. Buasl

CIIEKTPOB

BonHoBsIe cBoOlicTBa

yactuil. Bonasl ne bpoits. httos:/fm.edsoorw/J710TL
49 | KopmycKyasipHO-BOJIHOBOI 10.03.2027 - Clg' HLEE500-

nyanu3M. CrloHTaHHOE U
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OTKpBITHE

pamuoakTUBHOCTU. OMBITHI httos:/fm.edsoo r/TSIFU
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OHeprus CBA3U HyKJIOHOB B
sape. SlnepHsle peakuyu.

S nepHblii peakTop.
[IpoGieMbl, MePCIEKTUBHI,
HKOJIOTMUECKUE aCIEKThI
SIEPHOU SHEPTETUKHU

24.03.2027

https://m.edsoo.ru/CFJYJS
SIG
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DJIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
Metoabl HaOIIOAEHNUS U
perucTpamnuu
3JIEMEHTAPHBIX YACTHII.
Kpyrsriit cton
«DyH1aMeHTAIbHbIE
B3auMoeiicTBusa. EQUHCTBO
¢u3nUeCcKoil KapTUHBI
MUDPa»

06.04.2027

https://m.edsoo.ru/SUC62
U40A
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OTanbl pa3BUTHUSA
actpoHoMmuu. IIpuknagHoe u
MHPOBO33PEHUECKOE
3HaYeHUE acTpoHOMUU. Buzg
3Bé3aH0T0 HeOa. Co3Be3aus,
SIpKUE 3BE3/Ibl, TJIAHETHI, UX
BUIVMMOE ABMKCHHUE.
ConneyHas cucteMa

07.04.2027

https://m.edsoo.ru/5SPXS2I
VY
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Conure. Comaeynast
aKTUBHOCTE. MIcTOUYHUK

13.04.2027

https://m.edsoo.ru/1JZR54
JAQ
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sHepruu CoJiHIa U 3BE3]

3BE3BI, X OCHOBHBIE
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ps://m.edsoo.
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3B&311. COBpEMEHHBIE

MIPEICTABIICHUS O

MIPOUCXOKIACHUH U

sposrorni CoiHIla U 3BE31
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I'anaxktuka. Ilonoxenne n

eane Co a https://m. ru/L2U4S1
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[anaktuke. [anakTHKY. HU2

UYépHuble ObIPHI B ApPAX

TrajJaKTHK

Bcenennas. Pazoeranue

rajakTuk. Teopus httos://m. edsoo r/OTWRL

ps://m.edsoo.
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PenukroBoe uznyuenue.

Meraranaktuka

Hepemennsie nmpo0OiaeMbl https://m.edsoo.ru/LJHNL
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aCTpOHOMUU 2MCF

Kontposbhas padota httos://m.ed TXTTC
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Ob6o6maromuit ypok. Posb
($U3UKU ¥ ACTPOHOMUH B

SKOHOMMYECKOM, httos://m.ed WNISC
. ps://m.edsoo.ru
62 TGXHOJ‘IOFI/I‘\I’GCKOI/I, ) 04.05.2027 RXYD
COIIMAJIbHOM M DTHYECKOM
chepax neaTenbHOCTH
YyeJaoBeKa
O6o0maromuii ypok. Posb
H MECTO QH3HKH i https://m.eds0o.ru/2PFPB2
63 | acrponomun B 05.05.2027 SU‘;S' HLECS00.H
COBPEMEHHON HAy4YHOUN
KapTUHE MHUpa
O6o0matromuii ypok. Posb
(bU3UYECKON TEOPUH B htos-//med Y205V
ps://m.edsoo.ru
64 q)OpMI/IpOBaHI/II:I 11.05.2027 PCVR
MPEJICTaBICHUIN O
¢u3nueckoil kapTUHE MUpa
O6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpa
B 001IEM Ps https://m.edsoo.ru/LKNUI
65 HeM pARy 12.05.2027 DS://M.CS00
COBPEMEHHBIX €CTECTBEHHO- KHZH
HAYYHBIX TPECTABICHUN O
pHUpoJIe
PesepBHBIH ypOK.
MaruuTtHoe mose. https://m.edsoo.ru/EVMFI
66 18.05.2027 PEILECS00
DNeKTpOMarHuTHas QTP6

HHAYKOUA
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
nposepsieMor
0 pe3yJbTaTra

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero o0uero ooOpa3oBaHus

10.1

JlemoHCTpHUpOBaTh Ha NpUMeEpax poiib U MecTo GU3UKH B  (HOpMHUPOBAHHUH
COBPEMEHHOM HAay4yHOW KApTHUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON JIEITEIBHOCTH JIIOICH

10.2

Y4YuTHIBaTh TPAHULIBI TPUMEHEHUS U3YYSHHBIX (U3NYECKUX MOJEJEH: MaTepraabHas
TOYKa, MHEPLUATbHAS CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJO, MICANBHBIN ra3;
MOJIEIIA CTPOCHUS T'a30B, )KUAKOCTEU U TBEPIABIX TEJl, TOUCYHBIH dJIEKTPUYECKUN 3apsij
— MPY pelIeHun (pu3nyecKux 3ajgad

10.3

Pacnio3naBate pusnueckue siBiaeHUs (MPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETHUYECKON  TEOopuHM  CTpOEHHUs  BellecTBa U
9JEKTPOJMHAMUKHU: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHXEHHUE,
CBOOOJIHOE MaJieHHE TeJ, NBUKEHHE MO OKPYKHOCTH, MHEPLHs, B3auMOeiCTBUE
ten; nuddysus, OpOyHOBCKOE ABMIKEHHE, CTPOCHHME >KHIKOCTEH W TBEPABIX T,
W3MEHEeHHE 00bEMa TeJl TPH HarpeBaHWHU (OXJIAKJICHHWH), TEIJIOBOE pPaBHOBECHE,
UCMlapeHue, KOHJACHCAlMs, IUIaBICHUe, KpUCTaJUIM3alus, KHUIIEHUE, BIIA)KHOCTh
BO3/lyXa, IMOBBIIICHHE JAaBJICHHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPHITOM COCYIE,
CBSA3b MEX]y MapamMeTpaMH COCTOSIHHMS ra3a B H3OIpOIeccax; AJIEKTpU3alus Tell,
B3aMMOJICHCTBUE 3aps0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, UCHONb3ysd (U3NYECKHE  BEIHMYMHBL:
KOOpJIMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIa, UMITYJIbC
Tesla, KWHETHYECKash »HEprus, NOTEHIMaJbHas SHEPrusi, MexaHuyeckas paboTa,
MeXaHU4ecKasi MOLTHOCTb; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICIT
UCTIOJBb3YEeMbIX BEJIMYMH, UX O0003HAUEHUS U EIUHUIIBI, HAXOOUTh (OPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BETHUYNHAMH

10.5

OnuceiBaTh M3y4yeHHBIC TEILIOBBIC CBOWCTBA TENl M TEIUIOBBIC SBICHHS, UCIOIB3YS
¢u3nyeckue BENWYUHBL JaBICHHWE Ta3a, TEMIlEpaTypa, CpeaHss KHHETHYecKas
SHEPTUsl XaOTHUYECKOTO [BIDKEHHS MOJIKYJ, CpeIHEKBaJpaTHYHAas CKOPOCTb
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprus, padoTa rasza, KkoddQuiment
MIOJIE3HOTO JCWCTBHS TEIJIOBOTO JBUTATENS; IPU OMHMCAHWU MPABUIBHO TPAKTOBATh
(GU3NYECKUN CMBICT HCIIONB3yeMbIX BEIUYHMH, WX OO0O3HAYEHUS W CIUHUIIBI,
HaXOAWTh (DOPMYIBI, CBS3BIBAIONIME NAaHHYIO (DU3MYECKYI0 BEIHYMHY C APYTHMHU
BEJIMYNHAM

10.6

OmnuceBaTh HN3YUCHHBIC JJICKTPHUYCCKUC CBOICTBA BeEIIECTBA H OJICKTPHUYCCKUEC




sBJICHHUS (TIPOIIECCHI), MCIONB3Ys (PU3MUECKUE BEIUYHHBI: DJICKTPUUECKHHN 3apsi,
ANEKTPUUECKOE TT0JIe, HATPSDKEHHOCTH TIOJIS, MOTEHINAJ, pPAa3HOCTh MOTEHIHAJIOB; MTPH
ONMCAaHWH TPABUIBHO TPAKTOBATh (DU3MUYECKHIA CMBICI HCIIOJIB3YEMbBIX BEITHYMH, UX
0003HAUCHHSI M €IMHUIIBI;, YKa3bIBaTh (POPMYIIBbI, CBS3BIBAIOIINE JTAHHYIO (PU3NIECKYIO
BEJIMYHMHY C APYTUMH BEITHUYNHAMH

10.7

aHaTM3UPOBaTh (PU3NYECKHUE MPOLIECCH U SIBICHUS, UCTIONIB3Ys (PU3MUYECKUE 3aKOHBI U
NpUHIUIBL: 3aKOH BcemupHoro tarorenus, I, II m III 3axkonsr HeroroHa, 3akoH
COXpPAHEHUs MEXaHUYECKOM DJHEPIHM, 3aKOH COXPAaHEHUs WMIYJIbCa, I[PUHIIUII
CYNEpIO3ULUU CUJI, IPUHLMII PABHOIPABHUS HWHEPLUAIbHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KHUHETUUYECKYI0 TEOPUIO CTPOEHUs BELIECTBA, I'a30BBIC 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOW HSHEepruy TEIUIOBOTO MABIIKEHHS MOJIEKYNI € aOCONIOTHOU
TEMIIEpaTypOH, MEPBbI 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAHECHMS HIEKTPUYECKOrO
3apsja, 3akoH KynoHa; mpu 3TOM paszinyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €To
MaTeMaTHYECKOe BhIpAKEHUE U YCIOBUA (TPaHUIIB], 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPHUHIMIBI JNEHCTBUS MAIlMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3zauyaTh yCIOBUS MX OE€30MacHOr0 HMCMHOJIb30BaHUS B TOBCETHEBHOM
KU3HU

10.9

BrITIONHATE SKCIIEPUMEHTHI IO MCCIEIOBAHUIO0 (PU3NYECKUX SIBICHUN W MPOIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HM3MEpPEHUH; MpH 3TOM (POpPMYTHPOBATH
npobOiieMy (3a7ady) ¥ THIOTE3y y4eOHOrO 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY M3
PEJI0KEHHOTO 000PYAOBAHMUS, TPOBOANTH OMBIT M (JOPMYITUPOBATEH BHIBOIBI

10.10

OcyiecTBiATh NMpsMbIE U KOCBEHHbIE M3MepeHus: (U3MUECKUX BEIUYUH; MPU ITOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEPEHHS W HCIOJb30BaTh W3BECTHHIE METObI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (M3MUECKMMM BEIMYMHAMU C HCIIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (M3MYECKUX BEJIWYUH B BUIE TaOIUI U
rpaduKoB, eaTh BIBOJIBI 110 PE3yIbTaTaM HCCIIEIOBAHMS

10.12

Cobmronate mpaBuia 0€30MacHOrO TpyZda MPU NPOBEIEHUH HCCIETOBAHUN B paMmKax
y4eOHOTO 3KCIEePUMEHTa, YIeOHO-HCCIeI0BATENbCKONH U MPOESKTHOM NeATENbHOCTH C
UCIIOJIb30BAaHUEM M3MEPHUTENIbHBIX YCTPOICTB U J1abopaTopHOro 000pyJOBAHHUS

10.13

Pemate pacuérHbie 3aauM ¢ SBHO 3aJaHHON (PU3MUYECKOW MOJCIBIO, HMCIOIB3YS
¢uznyeckue 3aKOHBI M MPUHLHUIIBI; HA OCHOBE aHA/IM3a YCJIOBUS 3aJadd BHIOMpATh
(bU3UYECKYI0 MOJCIb, BBIICTATh (PU3HUECKUE BETUYUHBI U (HOPMYJIbI, HEOOXOAUMBIS
Uisi € pelleHus, MPOBOAMTH pacu€Thl W OLEHUBATh PEaJbHOCTh IOJYyYEHHOTO
3HaYeHUS! PU3NYECKON BETMUMHBI

10.14

Pemrate KkadecTBEHHBIC 3aJlaud: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPCUHBYIO
IETMOYKY PACCYKICHUNW C ONMOpOH Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznyeckue SBICHUS

10.15

Hcnonp3oBaTh MpU pelIeHUH Y4eOHBIX 3aJad4 COBpPEMEHHbIe HH(OpMalHOHHBIE
TEXHOJIOTUM I TIOUCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAlMM M MPEJICTaBICHUS




y4eOHOH © HAy4YHO-TIOMYJISIPHOW HWHGOpPMAIMU, TONYYECHHONM U3  Pa3IMIHBIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH NOJy4aeMyt0 HHYOpMAIIHIO

10.16

[IpuBoauTh mNpHMEpHl BKIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, 00BSICHEHUE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUI

10.17

Hcnonp30BaTh TeopeTWdeckre 3HaHUA MO (PU3MKEe B TOBCEIHEBHOM >XM3HU IUIf
obecrieueHuss 0€30MacHOCTH TpU OOpalieHuH C TpudopaMu W TEXHUYECKUMH
yCTpOMCTBAMHM, JIJIsi COXPAHEHHs] 3[I0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpee

10.18

PaGorate B rpyrmme ¢ BBHIIOJHEHHEM Pa3IUYHBIX COIHUANBHBIX pOJIEH, TNIAaHUPOBATh
paboTy TpYIIbI, paldOHAIBHO pAacHpeneisTh OOf3aHHOCTH U IUJIAHHPOBAThH
JeATEIbHOCTh B HECTAHJAAPTHBIX CUTYalUsAX, aJl€KBaTHO OLEHHUBATh BKJAJ Ka)KI0IrO
U3 YYaCTHUKOB TPYIIIHI B PEHICHUE paCCMAaTPHUBAEMON MPOOIIEMBI

11 KITACC

Kon
npoBepsieMor
0 pe3yJbTaTra

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero o0uero ooOpa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (u3uKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTMM, B IIPAKTUYECKOM JEATEIBbHOCTH JIIOACH, LEJIOCTHOCTh U E€OUHCTBO
¢du3nUecKoil KapTHHBI MUpa

11.2

Y4uuThiBaTh TPAaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH: TOYEeUHBIH
JNEKTPUYECKUH 3apsij, sAepHas MOJEeNb aToMa, HYKJIOHHAs MOJENb aTOMHOIO sapa
pu peleHnr GU3NYecKrx 3aaad

11.3

Pacnio3naBate Qu3nueckue siBIeHUs (MPOLECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAHTOBOM (DM3UKHU: 3JEKTPUUECKas MPOBOAMMOCTb, TEILJIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE JAEUCTBHUS TOKa, B3aUMOJCHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAS MHIYKIHS, IEHCTBHE MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM U
JBIDKYIIUICS 3apsf, SJIEKTPOMAarHuTHBIE KOJeOaHUS M BOJIHBL, NPSIMOJIUHEHHOE
pacrpocTpaHeHHe CBeTa, OTpa)kKeHUe, MpeJoMIIeHue, UHTeppepeHIHs, Tuppakuus 1
HOJISIpU3alUsl CBETa, AUCIepcust cBeta, GorodnekTpudeckuil 3pdexr (potorddexr),
CBETOBOE JaBJICHHE, BO3HHMKHOBEHHE JIMHEHYAaTOro CIeKTpa aToMa BOAOPOAA,
€CTECTBEHHAsI U MICKYCCTBEHHAs PaJMOAKTUBHOCTh

11.4

OnuceiBaTh M3Y4YEHHbIE CBOMCTBA  BelleCcTBAa (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHUE, FTEKTPUUECKYIO POBOJUMOCTD PA3JIIUYHBIX CPEMA) U AJIEKTPOMArHUTHBIE
sBJIeHUs (TIPOIIECChl), UCIIONb3Ys (PU3NUECKHe BETMYMHBI: AIEKTPUUYECKUH 3apsi, Cuila
TOKa, OJJIGKTPUYECKOE HANpsHKEHUE, DIEKTPUUYECKOe COMPOTHBICHHE, Pa3HOCTb




noteHimanos, JJIC, pabora Toka, MHIYKIIUS MarHUTHOTO TOJIs, cuja AMriepa, cuia
JlopeHiia, MHIYKTUBHOCTD KaTYIIKH, SHEPTHS DJICKTPHUUYECKOTO M MAarHUTHOTO TOJIEH,
Mepuol U YacToTa KojeOaHWil B KoJeOaTeJIbHOM KOHTYpE, 3apsJ W CHja TOKa B
MpoIIeCCe TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX KoeOaHui, (POKYCHOE PacCTOSIHUE W
OTNITHUYECKasl CUJIa JIMH3BL, TIPH OMKMCAHUHU MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HAUYECHWs] W EJUHUIIBI; YKa3bIiBaTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETMYNHAMHA

11.5

OnuceiBaTh M3yuyeHHBIE KBAHTOBBIC SIBICHUS M MPOIECCHI, MCIONb3Yys (hU3HUECKUe
BEJIMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEpPrusl ¥ UMIYJIbC (OTOHA, MEPUOJ MOTypaclaaa, SHEPrusl CBA3M aTOMHBIX SJEp;
[P OMHMCAHHUHU MTPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI MCIIOIb3yEeMbIX BETUUHH,
UX O0O0O3HAYEHUS M EIUHUIIBI; YKa3bIBaTh (POPMYJbI, CBSA3BIBAIOIINE JaHHYIO
¢u3nYeCKyI0 BETUUYUHY C IPYTUMH BEJIMYUHAMU, BHIYUCIIATH 3HaUeHUE (pru3nuecKoit
BEJINYMHBI

11.6

AHanu3upoBaTh (PU3NUECKHE MPOLIECCHI U SBICHHUS, UCTIONb3Yd PU3NYECKUE 3aKOHBI U
OPUHLMIBL: 3aKk0H OMa, 3aKOHBI MOCIIE0BATEIBLHOTO U MapalljieIbHOT0 COeIUHEHUs
MPOBOJAHUKOB, 3aKOH J[>koyns — JleHna, 3aKOH AJIE€KTPOMAarHUTHOW WMHIYKLHMH, 3aKOH
OPSIMOJIMHEHHOTO pAaclpoOCTpaHEHHs] CBETa, 3aKOHBI OTPaKEHUS CBETa, 3aKOHbBI
MpEeJIOMJICHUSI CBETa, ypaBHEeHUE DWHIITeHHA 111 GoTodddeKTa, 3aKOH COXpaHEHUS
SHEPIUH, 3aKOH COXPaHEHUsl UMIYJIbCa, 3aKOH COXPAaHEHHS 3JEKTPUUYECKOTo 3apsija,
3aKOH COXpaHEHHsS MacCOBOT0O 4YHCia, MOCTynaaThl bopa, 3aKoH paaroOaKTUBHOTO
pacmajga; TMpU  3TOM  pa3iudyaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa, €ro
MaTeMaTUYECKOE BBIPAKECHHUE U YCIOBUS (TPpaHUIIbI, 00JACTH) MPUMEHUMOCTH

11.7

OnpenensaTb HamnpaBiI€HUE BEKTOpPAa HMHIAYKIUM MarHUTHOTO IO IPOBOAHHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HUE, CO3J]aBaeMO€ IIJIOCKUM 3€PKajoM, TOHKOM
JINH30U

11.9

BBIMOHATE AKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3MUYECKUX SBJICHUN U TIPOIIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEpPEHHi; MpH 3TOM (OPMYIHPOBATH
npobiemy (3amady) ¥ THIOTE3y y4eOHOTO SKCIEpHMEHTa, COOMpaTh YCTaHOBKY W3
NPEJI0KEHHOT0 000PYAOBaHUS, TPOBOJUTH OMBIT M (POPMYITUPOBATH BEIBOJIBI

11.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE M3MEPEHUs! (U3UYECKUX BEIUYMH; MPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCO0 HM3MEPEHHsI W HUCMOJIb30BAaTh H3BECTHBIE METOJIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKHX BEJIMYMH C MCHOJIb30BAHUEM MPSMBIX
U3MEpPEHHl; MpU HTOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCUPOBATH pPE3yJIbTaThl
MOJTy4€HHOM 3aBUCUMOCTH (PU3MUECKHUX BEJIIMYMH B BUAE TaOIUI] U rpaduKoB, IejIaTh
BBIBO/IBI 110 PE3YJIbTaTaM MCCIIETOBAHUS

11.12

CobmoaTh mpaBuiIa 0€30MacHOr0 TPyAa MPU MPOBEIEHUHU UCCIIeIOBAaHUN B paMKax
y4eOHOr0 3KCIEPUMEHTa, Y4eOHO-UCCIIeA0BATENbCKON U IPOEKTHOM JEATeIbHOCTH
C MCIOJIb30BaHNEM U3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOpPHOro 060pyJ0BaHUS




11.13

Pemate pacuérHbie 3aauM ¢ SBHO 3aJaHHON (PU3MUYECKOW MOCIBIO, HMCIOIB3YS
¢buznyeckue 3aKOHBI M MPUHLMUIIBI; HA OCHOBE aHAlIM3a YCJIOBUS 3aJadd BHIOMpATh
(bU3UYECKYI0 MOJCIb, BBIICTATh (PU3HUECKUE BETUYUHBI U (HOPMYJIbI, HEOOXOAUMBIS
Uisi € pelleHus, MPOBOAMTH pacu€Thl W OLIEHUBATh PEAJbHOCTh MOJYyYEHHOTO
3HaYeHUS PU3NYECKON BETUUMHBI

11.14

Pemrate KkadecTBEHHBIC 3aJauyd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPCUYHBYIO
IETMOYKY PACCYyKICHUNW C ONMOpOH Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS

11.15

Hcnonp30BaTh MpU pelIeHUH Y4eOHBIX 3aJady COBpPEMEHHbIe HH(OpMalHOHHBIE
TEXHOJIOTUU JJI TOUCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAllMM M MPEJCTaBICHUS
y4eOHOW © HAyYHO-TIOMYJISIPHOW WHGOpPMAIMU, TONYYECHHOWM U3  Pa3IMIHBIX
MCTOYHUKOB; KpUTHUECKH aHATM3UPOBAThH NMOJy4aeMyl0 HHYOpMAIIHIO

11.16

OOBSICHATh MPHUHLUIBI JCHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh ycIoBUs UX O€30MIACHOTO MCIIOJIb30BAHMsI B TOBCETHEBHOM JKU3HU

11.17

[IpuBoaWTE TNpUMEpHl BKJIAala POCCUUCKUX W 3apyOekKHBIX Y4EHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B O0BSCHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUH

11.18

Hcnonp30BaTh TeopeTWdecKHe 3HaHUA MO (PU3MKEe B IOBCEIHEBHOM >XU3HU Ui
obecrieueHuss 0€30MacHOCTH TpU OOpalieHnH C TpudopaMu W TEXHUYECKUMH
yCTpOMCTBAMHM, IJIsi COXpPaHEHHs 3[I0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIIEH cpee

11.19

Pabotats B Tpynme C BBINOJHEHUEM DPA3IMYHBIX COIHAIBHBIX POJIeH, IUIAHHUPOBAThH
paboTy TIpymmbl, paUOHAIBHO paCIpenensiTh OOS3aHHOCTH W IUIAHHUPOBAThH
JIEATEIIbHOCTh B HECTAHIAPTHBIX CUTYaLUsAX, aJ€KBATHO OLIEHUBATh BKJIAJ KaKIOrO W3
YYaCTHUKOB TPYNIIBI B PEHIEHUE PACCMAaTPHUBAEMO TPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
pa3neia

Kon
NMpoBepsieMoro
3JIEMEHTA

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS

OU3NKA 1 METOJIBI HAYYHOI'O ITO3HAHM

1.1

®usuka — Hayka o npupoze. HaydHble MeTOAbl NO3HAHUSA
OKpyamwluero mupa. Ponp skcniepuMeHTa U TEOpUM B
npoliecce MO3HaHMs MPUPObI. DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (U3UYECKUX SIBICHUN H TporeccoB. Haydnble
runore3bl. Gusnueckre 3aKOHbI U Teopud. ['paHUIBI TPUMEHUMOCTH
¢busznueckux 3akoHOB. [IpuHiun cootBeTcTBUS. Ponb u mecto
¢bu3uku B GOpMHUPOBAHUM COBPEMEHHOW HAay4yHOW KapTHHBI MHUpa, B
MPAKTUYECKOUN JAEeSATEIbHOCTH JIIOACH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh MEXaHUYECKOTO

nBrokeHust. CucreMa orcuéra. TpaekTopus

[lepemerienue, ckOpocThb (CpeiHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTB)
U YCKOpEHHE MaTepuaibHOW TOUKH, UX MPOEKIHWU HA OCH CHCTEMBI
KoopauHat. CloKeHue NMepEMEILICHUHN U CII0KEHNE CKOPOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXKCHHE.
I'paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U

NEpCMCIICHUSA MaTepHaJIBHOfI TOYKHU OT BPCMCHU

CBoOoaHoe mageHue. Y CKopeHue CBOOOIHOTO T ICHHS

2.1.5

KpuBonuneiinoe JBHKEHUE. PaBrOMepHOE JIBHKEHUE
MaTepuajbHOM TOUYKM II0 OKPYXKHOCTH. YTIJOBas CKOpOCTb,
nuHeWHas ckopocTh. llepuon m wacrora. LleHTpocTpeMurenbHoe
YCKOpEeHHUe

TexHuueckue yCTpPOMCTBA: CHUIOMETP, JBHKEHUE CHApSAJIOB,
LEMTHBIE U PEMEHHBIE NepeIavu

[Ipaktrueckue paboTel. M3mMepeHHMEe MIHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLIECHUSI MEXAY MYTSIMH, MPOIIEHHBIMHU TEJIOM
3a TOCJENOBaTENbHBIE paBHbIE IPOMEXKYTKH BpPEMEHU IpHU




PaBHOYCKOPEHHOM JBM)KEHMHM C HaydajJbHOW CKOPOCTHIO, PaBHOM
Hy10. M3ydyeHre NBUKEHUS apuKa B BA3KOU XKUAKOCTU. M3ydyeHue
JBUKEHUSI TeJa, OPOIIEHHOTO TOPU30HTAIBHO

JMHAMUKA
291 [Ipunmun otHocutenbHOocTH ["anmuies. IlepBeiii 3akoH HproToHa.
o MHepuuanbsHble CHCTEMBI OTCYETA
22.2 Macca tena. Cuia. [IpuHnun cynepno3unuu cui
Bropoii 3akon HproToHa 11711 MaTepraibHOM TOYKH B MHEPIUATBHOM
223 cucteme orcuéra (MCO). Tperuit 3akon HproTtoHa s
MaTepUaIbHBIX TOYEK
oy 3akoH BceMHUpHOro TsaroreHusd. Cumna Tsxkectd. [lepBas kocMuueckas
o cKopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHHUs CKOJIbKEHUS U CHJIA
2.2.6 Tpenus nokos. Koaddurmument tpenus. Cuna cOmpoOTHUBICHHS TIPH
2.2 JBUKEHHUH TeJa B KUAKOCTU WM ra3e
297 [TocTynaTensHOe M BpalaTelbHOE BUXKEHHUE aOCOMIOTHO TBEPIOTO
o Tena
)98 MoMEeHT cuiabl OTHOCHTENBbHO OCH BpamieHus. [lmedo cuibl.
o Venosus paBHoBecHs TBEpaoro Tena B MCO
299 Texuuueckue yCTpOMCTBA: MOJIIUITHUKY, JIBHKECHUE
o VCKYCCTBEHHBIX CITyTHUKOB
[TpakTrueckue paboTel. M3ydenne nBkeHUsT Opycka 1o HaKJIOHHOM
IUIOCKOCTH TOJA JAecTBUEeM Heckoilbkux cuil. HccnenoBanue
2210 3aBUCHUMOCTH CHUJI YIPYTOCTH, BO3HHKAIOMINX B JehopMUpyeMoil
o NpYXUHE U PE3UHOBOM oOpaslie, OT BEJIUYUHBI UX JedopMaruu.
HccnenoBanue ycnoBHil paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh
BpallleHUs
3AKOHbBI COXPAHEHN S B MEXAHUKE
231 Nmnynbec maTrepuanbHONM TOYKH, CHUCTEMbl MAaTE€pPHATbHBIX TOYEK.
o VMIynbC CHITbI M M3MEHEHUE MMITYJIbCa Teja
53 23.2 3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE ABM>KEHHE
' 233 PaGora cuibl
234 MOoMHOCTb CUJITBI
)35 Kunernueckass »dHeprus MarepuanbHod Touku. Teopema o

KMHETUYECKOU SHEPrUuu




[Torenmmansuast sHeprus. [loTeHuuanbHast HSHEPrUS  YNPYro

2.3.6 neOpMUPOBAHHOW TPYXUHBL. [loTeHIMaNbHAasE HHEPTrUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[MorennmaneHble W HENMOTECHUUANbHBIE CHIBL. CBs3b pabOTHI
2.3.7 HEMOTEHIMAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKON SHepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYEeCKOM SHEpruun
2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTpPOMCTBA: [BHXKEHHME PAKET, BOAOMET, KOIIEp,
MPY>KUHHBINA TUCTOJIET
[Ipaktrueckue paboTel. M3ydeHHe CBSI3M CKOPOCTEH TeN TIpH
2.3.10 Heynpyrom ynape. MHWccnegoBanue cBsis3m  paOOTBI  CHIIBI €
M3MEHEHNEM MEXaHUYECKON YHEPTUHU Tesa
3 MOJIEKYJISIPHASA ®U3MKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOH  TEOpHH.
3.1.1 BbpoynoBckoe nBwxkenue. duddysus. Xapakrep IBUKEHUS U
B3aUMOJICICTBUS YaCTHUL] BELIECTBA
310 Mopnenu CTpoeHUs ra3oB, KUIAKOCTEH U TBEPABIX TEN U 00BICHEHUE
o CBOICTB BEIECTBA HA OCHOBE 3THX MOJENEH
3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo
314 TeroBoe pasHoBecue. Temmneparypa u e€ wusmepenue. lllkana
o temneparyp Llenscust
315 Mogaens wupaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJICKYJISIPHO-
3.1 o KUHETUYECKON TEOPUH MACAIBHOIO rasa
AOcomoTHas TemmepaTypa Kak Mepa CpeaHell KUHEeTHYeCKOH
3.1.6 SHEPruM TEIUIOBOro JBHMKeHUs dvactul rasza. Illkama temmepartyp
KenbBuna
3.1.7 Vpasuenue Knanelipona — MenaeneeBa. 3akoH JlanbToHa
318 l'azoBbIe 3akoHBI. M30mponeccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
o KOJIMYECTBOM BELIECTBA: U30TEPMA, H30X0pa, u300apa
3.1.9 TexHuueckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[TpakTuyeckue paboTsl. M3MepeHue macchl BO3AyXa B KIIACCHOU
3.1.10 KoMHaTe. MccnenoBaHue 3aBUCHUMOCTH MEXKIYy IapaMmeTrpamu
COCTOSIHMSI pa3peKEHHOI0 ra3a
15 OCHOBbI TEPMOJMHAMUWKH
' 3.2.1 TepmoauHaMmuyeckas cucrema. BuyTtpenuss SHEprus




TEPMOJIMHAMUYECKON CUCTEMBI M CTTIOCOOBI €€ N3MEHEHUS

322

KomnyectBo  Temiorsl u pabota.  BHyTpeHHssE  sHeprus
0JIHOATOMHOT'0 MJI€aJIbHOIO ra3a

3.23

Bunpl Teruionepenaun: TEMIOMpOBOAHOCTh, KOHBEKIIUS, U3ITyUYCHHE.
TemnoéMKocTh Tena. YelbHas TEIUIOEMKOCTH BeliecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIIoTepeiaue

324

IlepBbil 3akOH TepMOAWMHAMUKHU. lIpuMeHeHMEe nEepBOro 3akoHa
TEPMOJMHAMHMKH K wu3omporeccaMm. ['paduueckas uHTEpHpeTanus
paboTsI raza

3.25

TennoBele MamuHbl. [IpUHIMOBI JEHCTBUSA TEIJIOBBIX MAIIKMH.
[IpeoOpazoBanms SHEpPruM B TEIUIOBBIX MammuHax. KoaddunmeHt
nonesnoro nerictBus (manee — KIIJ[) termoBo#t mamuubl. [{ukim
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepMoamHamuku. HeoOpaTumocTh TpOIIECCOB B
npuposae. TersoBble JIBUTATENU. OKOJOTHYECKHE MPOOIIEMbI
TEII0PHEPTEeTUKU

3.2.7

TexHudeckue yCTpOMCTBA: JABUraTellb BHYTPEHHETO CrOpaHus,

OBITOBOM XOJOIWIBHUK, KOHIUITHOHEP

3.2.8

[TpakTrueckue padoTsl. U3Mepenne yaenpbHOM TeT0EMKOCTH

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BbIE ITEPEXO/IbI

[TapoobpazoBanue u koHaeHcalus. Micnmapenue u kuneHue. Y ienbpHas

3.3.1 TEIJIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TeMIepaTyphl KUIIEHUS OT
JaBJICHUS
339 AOcComoTHas U OTHOCUTENIbHAS BIAYKHOCTh BO3ayXa. HachIeHHbII
o nap
Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOIHUS
333 CBOMCTB  KpucTauioB. JKuakume kpuctamibl. CoBpeMEHHbIE
3.3 MaTepHAITBI
334 [InaBnenue W KpuctayuM3auus. YAelbHas TeIJIOTa IUIABJICHHUS.
o Cybnumarus
3.3.5 VYpaBHeHHE TEIJIOBOTO OaaHca
TexHu4eckue yCcTpoiCTBa: TUTPOMETP U MCUXPOMETP, KATIOPUMETP,
3.3.6 TEXHOJIOTUU IOJIYYEHHSI COBPEMEHHBIX MAaTE€pHaJIOB, B TOM 4YHCIIE
HaHOMAaTepHUaJIOB, U HAHOTEXHOJIOTUH
3.3.7 [TpakTrueckue paboTsl. I3MepeHne BIaKHOCTH BO3TyXa
4 SJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

Onextpu3anys Ten. DNEeKTpUUYecKui 3apsaf. [IBa BuIa 31EKTPUUECKUX

4.1.1
3apsiioB
4.1.2 [IpoBOIHUKH, TUATAEKTPUKU U MOTYTPOBOTHUKHI
4.1.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiicteue 3apsanoB. 3akon Kymnona
DnekTpuyeckoe moisie. Hampsok€HHOCTh  ANEKTPUYECKOTO  MOJIA.
4.1.5 [Tpunmun cynepno3uuuu. JIMHUKM HANPSIKEHHOCTH SJIEKTPUYECKOTO
oJis
4.1 416 PabGora cun nnekrpocraruueckoro monus. Ilorennuman. Pasnocts
o MOTEHIIUAJIOB
417 [IpoBOAHUKYN U NUANEKTPUKH B MOCTOSHHOM JJIEKTPUYECKOM TIOJIE.
o JluseKTprdecKast MPOHULAEMOCTh
418 OnextpoéMkocth. KoHaeHcarop.  DNEKTpOEMKOCTh  IJIOCKOTO
o KOHJIEHCATOPA. DHEPTHs 3aPSHKEHHOI0 KOHJIEHCATOPA
Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOTI, 3JIEKTPOMETP,
4.1.9 ANIEKTPOCTaTHUECKAs  3allluTa, 3a3eMJICHHE DJIEKTPONpHOOpOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBINA PUHTEP
4.1.10 ITpakTuyeckue paboTel. MI3Mepenue 31eKTpoEMKOCTH KOHAEHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
491 VYcnoBusi  CyliecTBOBaHUSI IMOCTOSIHHOTO 3JIEKTPUUECKOTO TOKa.
o Hcrounnku toka. Cuita Toka. IIoCTOsSHHBIN TOK
422 Hanpsioxenue. 3akon OMa 1151 ygacTka Lenu
423 DNEeKTpUYECKOe  COMPOTHUBIEHUE.  YAEIbHOE  COMPOTUBIICHUE
o BEIIIEeCTBA
404 [locnenoBarenbHOe, MapajjieibHOE, CMEIIAaHHOE  COEIUHEHUE
o IPOBOTHUKOB
4.2
4.2.5 PaGora anekrpudeckoro Toka. 3akoH J[xxoyns — Jlenia
4.2.6 MOIHOCTD 3IEKTPUYECKOTO TOKA
anekTponBrkymas cuina (mamee — DOJIC) w  BHyTpeHHee
4.2.7 CONPOTUBJICEHHE HCTOYHMKA TOKa. 3akoH Owma [ MOJIHOU
(3aMKHYTOI) 3nekTprueckoi renu. Koporkoe 3aMbikaHue
428 DneKTpoHHAss MPOBOJUMOCTH TBEPIABIX METAJIOB. 3aBUCHUMOCTH
o COMPOTHUBIICHUS METAJJIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTh
429 DNEeKTpUYECKHU TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB




4.2.10

[MonynpoBonuuku. CoOCTBEHHass M MpUMEcHass MPOBOJAUMOCTH
MOJyNnpoBOIHUKOB. CBoiicTBa p-n nepexonaa. [loaynpoBoIHUKOBbBIE
PpUOOPHI

4.2.11

ONEeKTPUUECKUH TOK B  DJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS

JUccolanus. DIEeKTPOINU3

4.2.12

DJIEKTpUYECKUH  TOK B rasax. CamocTosiTenbHbIN u
HECaMOCTOSITeNIbHBIN pa3psa. Pa3ziauuHble TUNBI CaMOCTOSITEIHLHOTO
pazpsaa. Monnus. [1nazma

4.2.13

TexHudeckue yCTpOMCTBA: aMIEPMETpP, BOJBTMETP, PEOCTAT,
HUCTOYHUKH TOKA, JIEKTPOHArPEBATEIbHBIC npudopHl,
3JIEKTPOOCBETUTENbHBIE TMPHOOPHI, TEPMOMETP COMPOTUBIICHHUS,
BAKYYMHBIU O, TEPMUCTOPBI 51 doTope3ucTopsl,

HOJIYHpOBOILHI/IKOBBIfI Auoa, ralbBaHUKa

4.2.14

[Ipaktrueckue paboThl. M3ydeHHWE CMENIaHHOTO COEIUHEHUS
PE3UCTOPOB.

N3mepenne DJIC uCTOYHMKA TOKa UM €r0  BHYTPEHHETO
conpotusieHus. Habmoaenue snekTponusa

11 KIIACC

Kon
pa3n
eaa

Koanposepsie
MOro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAY KN A

43.1

ITocTosiHHBIE MAarHHuThI. BzaumoerictBue MOCTOSTHHBIX

MAarHuToOB

432

MaruuTtHoe moJje. BekTtop MarHMUTHOM MHAYKIUU. [IpuHnmn
Cynepno3uiuu. JIMHMM MarHUTHOM WHAYKUuUH. KapTuHa uHMI
MarHMTHON MHIYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB

433

MarautHoe moJie NpPOBOJHMKA C TOKOM. KapTuHa nuHMH 10
JUIMHHOTO IpPsIMOTO NPOBOJHMKA UM 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOAHMKA, KaTymKu ¢ TokoM. OmnblT Opcrena. B3aumoneiicteue
IIPOBOJAHUKOB C TOKOM

434

Cuna Amnepa, e€ MOJyJIb U HallpaBJICHUE




Cuna JlopeHua, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHE 3apsyKeHHOM

433 YacTULIbI B OJHOPOIHOM MarHUTHOM mosie. Pabota cumsl JlopeHia
4.3.6 SIBneHue HIEKTPOMArHUTHON UHAYKIUU
4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKIIHH
4.3.8 OJ1C naaykuuu. 3aK0H IEKTpOMarHuTHol nHaykuuu dapanes
439 Buxpesoe anextpuueckoe mnoisie. DJIC HHAYKIIMM B MPOBOJHHUKE,
o JBUKYIIEMCSI TIOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM I10JIe
4.3.10 [TpaBumo Jlenma
4.3.11 WuaykruBHoCTh. SIBnenne camonnaykuuu. 31C caMOMHIyKIIMU
4.3.12 DHeprusi MarHUTHOTO TOJIST KATYIITKH C TOKOM
4.3.13 OJEeKTPOMAarHUTHOE I10JIe
TexHuuyeckue yCTpOWCTBA: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI,
4.3.14 ANIEKTPOBUTATENb, YCKOPUTEH 3JIEMEHTaPHBIX YacTHII,
MHIYKIWOHHAS [1eYb
[TpakTuyeckue paboThl. M3yueHHMe MarHMTHOTO IMOJSl KAaTYIIKUA C
4.3.15 TokoM. MccnenoBanue AEUCTBUS MMOCTOSHHOTO MAarHUTa Ha PaMKy C
ToKOM. VccienoBanue sIBIEHUS SJIEKTPOMArHUTHOM WHAYKITUU
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 KonebGarenpHas cucrema. CBoOGomnble konebanus. ['apmMoHHUeckue
o xone6anus. Ilepros, 4acToTa, aMIINTy/Aa U (a3a KoneOaHuit
5.1.2 IIpyxuHHBIA MasTHUK. MaTeMaTHYeCKUN MAsTHUK
513 VYpaBHeHHe TapMOHHMYECKMX KojeOanuil. Kunemaruueckoe wu
o JAMHAMHYECKOE OMUCAHNE KOIeOaTeIbHOTO TBHIKEHHSI
[IpeBpaiieHre >HEpruyM NpPU TapMOHUYECKHX KojeOaHusX. CBs3b
5.14 aMIUTUTY/Abl KOJIGOAHUH HCXOAHOM BENWYMHBI C aMIUTUTYAaMU
5.1 KoseOaHuil €€ CKOPOCTH U YCKOPEHUS
KonebarenbHblii  KOHTYP. CBoOO/MHBIE  3JEKTPOMArHUTHBIC
515 KoJIe0aHUs B UI€ATBHOM KOJIe0aTeTbHOM KOHTYpE. AHAIOTUS MEXIY
o MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU KosebanusMu. Dopmyia
Tomcona
5.1.6 3aK0H COXpaHEHHUs SHEPTUH B HICATLHOM KOJIe0aTeTbHOM KOHTYpE
517 BreinyxkaeHasle Mexanudeckue konebanus. Pesonanc. PesonancHas
o KpuBasi. BoIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUS.
5.1.8 [Tepemennsbiit Tok. CHHYCOMIATLHBIN TIEPEMEHHBIN TOK.




MoOIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIECE
3HAYEHHE CHJIbI TOKA M HAMIPSHKEHUS

5.1.10

Tpancdopmarop. IlpomsBoacTBo, mepenada U MOTpedIeHHE
NEKTPUYECKON dHEPIruu. DKOJIOTMUECKUE PUCKU MPU IPOU3BOJCTBE
anexkTpudeckoi sHepruu. KynpTypa ucnonb30BaHUs 3JIEKTPOIHEPTUU

B [IOBCEIHEBHOMU KU3HU

5.1.11

Texnuyeckue ycTpoiicTBa: celicMorpad, SJIEKTPUUSCKUNA 3BOHOK,
JUHUM 3JIEKTpornepeaad

5.1.12

[Ipaktuyeckne paboTsl. MccnenoBaHue 3aBUCHUMOCTH —IE€PHOAA
MaJIbIX KoJjeOaHWi Tpy3a Ha HUTH OT JJUHBI HUTH M Macchl Tpy3a.

HccnegoBanue NEPpECMCHHOTO TOKa B HCNH H3 MNOCICAOBATCIBLHO

COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIK! U PE3UCTOpa

5.2

MEXAHUWYECKHUE U 5JIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHu4eckre BOJIHBI, YCIIOBHSI pacnpocTtpaHeHus. Ilepuog.
CkopocTh pacnpocTpaHeHHsi W JyiMHA BOJHBL [lomepeunbie u
MIPOJIOJILHBIE BOJIHBI

522

WnTepdepenius u audpakiius MEXaHUYECKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricota Tona. TemOp
3ByKa

524

DNEeKTpOMarHuTHbHIE BOJIHBI. Ycnosus U3JIy4CHUS
JJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus BeKTopoB E, B u v

B JJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

5.2.5

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, IPEIOMIICHHE,
TTOJISIPU3AITHUA, nudpakiys, uHTEephepeHITHSI. CxkopocTh
AJIEKTPOMATrHUTHBIX BOJIH

5.2.6

[Ixana 3J1eKTPOMAarHUTHLIX BOJH. [IpuMeHeHHEe 2JEeKTpOMarHUTHBIX

BOJIH B TCXHHUKE U GBITy

5.2.7

[lpunuunsl  paguocBsizu U TeneBuieHus.  Pannonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH cpeibl

5.2.8

Texuuueckue YCTPOMCTBA: MY3bIKaJIbHBIE UHCTPYMEHTBHI,
YJIBTPAa3ByKOBas JUAarHOCTHMKa B TEXHHMKE W MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neun

53

OIITHUKA

5.3.1

[IpssMonMHENTHOE pacIpPOCTpPaHEHUE CBETA B OJHOPOJHOU Ccpene.
JIyud cBera

532

Otpaxenne cBeTa. 3akoHBl OTpakeHus cBera. [locTpoeHue
M300paKEHHUI B INTOCKOM 3€pKajie




533 [Ipenomnienne cBera. 3akoHBI TIpeJIOMJICHHS CBeTa. AOCOIIOTHBIN
o TMOKa3aTeNb IPeOMIEHHS
534 IlomHoe BHyrpeHHee oTpakeHue. IIpenenbHBIi  yroa  IOJIHOTO
o BHYTPEHHETO OTPAKEHHSI
535 Hucnepcus ceera. CroxxHbIN cocTaB Oesoro ceera. L{Bet
Cobuparonue U pacceuBaronue JUH3bL. ToHKas nuH3a. DOKycHOE
536 paccTosHME M ONTHYECKas Cujla TOHKOW JuH3bL. IlocTpoenue
o 1300pakeHuil B COOMPAIOIIMX U PacCeMBaIOIIMX JMH3ax. DopMyia
TOHKOM JIMH3EL. Y BelIMUYeHHUE, JaBaeMOe JIUH30H
5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKHU
WNutepdepentius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
53.8 HaOIIOJICHUsT MaKCHMyMOB W MHHHUMYMOB B HHTep(EpEeHIIMOHHOM
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakmus  cBera.  JudpakumonHas — pemérka.  YcIoBue
539 HabOIoAeHUS TJIABHBIX MaKCUMYyMOB npu NaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEHIETKY
5.3.10 [Tomstpu3anus cBeta
TexHuueckue YCTPOWCTBA: OYKH, Jy1a, ¢dotoamnmapar,
5.3.11 IIPOCKLMOHHBIM  ammapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TOJSIPOUT
[Ipaktrueckue paboTel. M3mepeHwe mokazarenss MPEOMIICHUS.
5.3.12 UccnenoBanne cBONCTB wu300paxkeHWd B JnuH3ax. HaOmrogeHue
JUCTIEPCUU CBETa
SJIEMEHTBI CITIEITUAJIBHOM TEOPMU OTHOCHUTEJIBHOCTH
I'panuubpl TPUMEHMMOCTH KJIacCMYeCKOW MeXaHukH. [loctynaTel
6.1 TEOPUU OTHOCUTEIBHOCTH: HMHBAPHAHTHOCTH MOJIYJISl CKOPDOCTH CBETa
B BaKyyMe, PUHIUIT OTHOCUTEIbHOCTH DUHIITeHHA
6 62 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeMJICHHE BpPEMEHU W
' COKpaILleHHe JTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C DJHEPrHE W UMIYILCOM CBOOOJTHOW YaCTHIIBI.
’ DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
7.1 711 ®otonsl. Dopmyna [Tnanka cBs3u 3HEpruu HoTOHA C €r0 YACTOTOM.
o DHeprus U UMNIyibC GoToHa




OtkpoiTue u uccnegopanue dporoddpdexra. Onbitel A.I'. CtoneTona.

712 3axoHbl poTodrpdexTa
713 VYpaBuenue DiiHmreliHa st QoTtorddekra. «KpacHas rpaHumay
o dorospdexra
7.14 JaBnenne cera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOE IEUCTBHUE CBETA
716 TexHuueckue ycTponcTBa: (OTORIEMEHT, (POTONATUHUK, CONHEYHAsS
o 6arapes, CBETOIHO
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbITel Pesepdopra mo ncciegoBaHuio
o cTpoeHus aroma. [lnanerapuas MoJiesib aToma
[Toctynater bopa. W3nyuenume wu moriomieHne (OTOHOB TMPH
7.2.2 MepexoJe aroMa C OJHOTO YPOBHS SHEPrud Ha Apyroil. Buasl
criekTpoB. CeKTp ypOBHEN SHEPrUU aTOMa BOJIOpOAa
7.2 793 Bonnoseie cBoiictBa wactuil. Bonnbsl ae bpoiinsa. KopnyckymnspHo-
o BOJIHOBOI tyanusM. JIu(pakuus 5JeKTPOHOB Ha KPUCTAILIAX
794 CrnoHTaHHOE W BBIHYXIECHHOE M3Jy4C€HHE. YCTPOMCTBO W NMPUHIIMI
o paboTsl 1a3epa
795 TexHuueckue ycTpoiCTBa: CHEKTPAIbHBIA aHaiu3 (CHEKTPOCKOMN),
o J1a3ep, KBAHTOBBIN KOMITBIOTED
7.2.6 [TpakTrueckue padoTsl. HabmroaeHne TMHEHYaToro crekTpa
ATOMHOE A/1PO
7.3.1 MeToapl HAOMIOACHUS U PETUCTPAITUHN DJIEMEHTAPHBIX YaCTHUIT
OtkpeiTie pagunoaktuBHOCTU. OmnbITE Pesepdopna mo onpeneneHuo
7.3.2 cocTaBa paJguoakTUBHOro u3nydeHus. CoiictBa anbga-, Oera-,
raMMa-u3JnydeHus. BiusHue paquoakTHBHOCTH HA KHUBBIE OPTaHU3MbI
OtkpeiTHE TIpOTOHA W HeWTpoHa. HykiioHHas Monens sapa
7.3.3 Ieiizendepra — MBanenko. 3apsg sjupa. MaccoBoe 4YHCIIO sfpa.
7.3 N3otomnsr
734 Anbda-pacniaa. IeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnan. 'amma-
o u3JIydeHne. 3aKOH PaJMOakTHBHOIO pacnasia
735 DOHeprusi CBA3M HYKJIOHOB B supe. SnepHble cuibl. JledexT maccs
o agpa
7.3.6 Anepuelie peakuu. Jlenenne u CUHTE3 sSAEp
737 SAnepusiii  peaktop. TepmosimepHblii  cuHTe3. [IpoOiembr U

MEPCHEKTUBBl  SIACPHOM DSHEPreTHUKU. OKOJIOTUYECKHUE AaCTEKThI




SIIEPHOM SHEPTEeTUKHU

7.3.8

OnemeHTapHble YacTULbl. OTKpBITHE NO3UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOICHCTBUS

7.3.9

TexHuueckrue ycTpoHCTBa: 03UMETP, Kamepa Buiibcona, simepHbIil
peakTop, aToMHas 6bomba

7.3.10

[Tpaktuyeckue paboTsl. VccienoBanue TpeKoB 4acTUIl (110 TOTOBBIM
¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3nmHoro neba. Cos3Be3mus, spKUe 3BE3BI, IIAHETHI, WX
BUIMMOE IBHKEHUE

8.2

Conneunas cucrtema. Ilnanersl 3eMHO# rpynmnsl. [InaHeTbI-ruranThl
U UX CIYyTHHUKH, KapjuKOBble IiaHeTbl. Manble Tena CoiaHE4YHOR

CUCTCMBI

8.3

Comnnre, potocdepa u atmocdepa. CotHeuHass aKTHBHOCTh

8.4

Wcrounuk sHeprun CostHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca, CBETHMOCTb, PAJIUYC,
TeMIieparypa, UX B3aMMOCBs3b. Jluarpamma «CHeKTpajabHBIA KiIacc —
CBETUMOCTBY». 3BE34LI IJIABHOH IIOCIENOBATSIHLHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTbY IS 3BE3/] ITIaBHOM I0CIIeI0BATEILHOCTH

8.6

Buytpennee crpoenue 3BE3n. COBpEeMEHHBIE IIPEACTABICHHUS O

IIPOMCXOXKAEHNU U 3Bosrolny CostHIa U 3BE3/1. DTanbl )KU3HU 3BE3]

8.7

Mineunbii Ilyte — nHama [amaktuka. CnupaiibHasi CTPYKTypa
lanaktuku, pacnpenesneHue 3BE3A, raza U nbuid. [lomoxenue u
newkenne Comama B [amaktuke. I[lmockas u  cdepuueckas
HOJICUCTEMEBI I aJTaKTUKU

8.8

Tunel ranaktuk. PaguoranakTuku v kBasapsl. UEpHBIE IBIPHI B AIpax
TJIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pazberanue
rajnakTuk. Bo3pact u pagunyc Beenennoit, Teopust bonbiioro B3psiBa.
Mogens «ropsiueid Beenennoii». PennkroBoe uzinydeHue

8.10

MacurabHast cTpykTypa Beenennoil. Meraranaktuka. Heperménusie

poOIeMBbl ACTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JId YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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