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PaccmoTpena v npuHsATA CorsnacoBaHo YTBepxaar
Ha 3acenanuu MO 3amecTUTeNb TUPEKTOpa [Tpuxazom
IIporokomn Ne 3 no YBP ot 31.08.2023 1. Ne 482
oT «28» aBrycra 2023 1. «30» aBrycra 2023 1. Jupextop
PyxoBoaurens HIMO
B. A. T'onuap H.B. ITonkoBa IO.E. Conoseit
PABOYASA ITPOTPAMMA
IO ®U3UKE
COCTABJIEHA HA YPOBEHb CQO Ha 2023/2024 y4eOHbIi 1o/
(BA3OBbIA YPOBEHD)

st 10-11 ximaccos

KonunuectBo ydeOHBIX Henenb: 34 Henean (2 yaca B HeleJI0)
KonuuecTBo 4acos:
Bcero: 10 knacc- 68 gacos

11 xnacc- 68 yacos

Padouas nporpamma no npeamery «®U3UKA» cocraBjieHa Ha OCHOBeE:
- ®PEJJEPAJIBHOM PABOYEN ITPOI'PAMMBI no ®U3UKE (BA3OBBII YPOBEHD) mis 10-11
KJ1accos; -M, 2023
- Meroauueckux peKkoMeHaluii 00 0COOEHHOCTSIX MpernoJaBaHusi 0OIIECTBO3HAHUS B 00111€00pa30BaTEIbHBIX
opranm3anusix Pecrryonuku Kpsim B 2023/2024 yyeOHOM rojy;
- [Iporpammel Bocrimtanust MBOY «SCIHIJT Ne 9y 2023/2024 roasl, yTBepKAeHHAs MpUKa3oM ot 24.08.2023
N 391

[pu peanuzauuu nporpaMMbl UCHOJIb3yeTcs1 000pyI0oBaHue TexHOnapka «KBaHTopuym.

Slara — 2023




IHOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma o ¢usrke 6a30BOro ypoBHS Ha YPOBHE CpellHEro od1iero oopa3oBaHus pazpadoTana
HAa OCHOBE IIOJIOKEHWW W TpeOOBaHWIl K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
nporpammsl, nipeactaBieHHbIX B @I'OC COOQO, a takxke ¢ yuérom (denepanbHON pabouel mporpaMmbl
BOCIUTAHMSI M KOHIICMLMU MpenofaBaHus y4yeOHoro mpeamera «Pu3nka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit @denepanuu, peanu3yrux OCHOBHbIE 00pa3oBaTelibHbIE IPOTrPAMMBI.

Copgepxanue mporpaMMmbl 1o (U3MKE HAIpaBlIeHO Ha (OPMUPOBAHUE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOyvaromuxcss 10-11 xmaccoB mpu oOydeHun ux ¢u3uke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-AEATEIBHOCTHOTO Mojaxoaa. IIporpamma mo ¢u3mke COOTBETCTBYET TPEOOBAHHUIM
OI'OC COO x IMIaHUPYEMbIM JIMYHOCTHBIM, HPEAMETHBIM M METANPEIMETHBIM Ppe3yJibTaTaM
oOyueHHusi, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTh pealu3alil MEXIPEIMETHBIX CBs3ed (U3UKHU C
€CTECTBEHHO- HayYHBIMH Y4eOHBIMU MpeaMeTamMu. B Hell ompeenstoTcs OCHOBHBIE LENHU U3YYEHUs
¢bu3MKKM Ha YpPOBHE CpeIHero oomiero o0pa3oBaHUS, IJIAHHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca
(bU3KMKHN: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIEC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o pu3HKe BKIIIOYACT:

IUTAaHUpPYEMbIE PE3yNIbTaThl OCBOCHUA Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHHUS;

coJiepkaHue yuyeOoHoro npeamera «®dusuka» no rogam o0yyeHusl.

[IporpaMmma 10 ¢u3MKe MOXKET OBbITh HCIOJIb30BaHA YUYUTENIAMH Kak OCHOBa JUIS
coCTaBJIeHHsI CBOMX pabouux mporpamm. Ilpu paspaborke paboueil mporpammbl

B TEMaTHYE€CKOM IUIAHUPOBAHUM JIOJIKHBI OBITH YUTEHBl BO3MOXHOCTU MCIOJIb30BAaHUS 3JIEKTPOHHBIX
(undpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMUXCS Y4eOHO- METOAWYECKUMH MaTepualaMu
(MynbTUMEIUIHBIE TPOTPAMMBbI, 3JEKTPOHHBbIC YYEOHUKH M 33JaYHUKH, DJIEKTPOHHbIE OUOIMOTEKH,
BUpTyalbHble Ja0OpAaTOpUH, HUIPOBBIE MPOTrpaMMbl, KOJJIEKUUU LU(PPOBBIX 00pa30BaTEIbHBIX
PECYPCOB), pEAINU3YIOUIMMHU JUJAKTUYECKHE BO3MOXXHOCTH HH(POPMAMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHUH, coiepKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUH.

[IporpaMMa 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 MHUIMATHUBY YUYMTEJIEH U IPEIOCTaBISET
BO3MOYKHOCTh JUISl peaiu3allii pa3IMYHbIX METOAMYECKHX IMOAXOJO0B K OpraHM3aluu O0Yy4eHUus
¢bu3uKe Ipu yCIOBUU COXPAHEHUS 0053aTEIbHON YacTH COJlepKaHMs Kypca.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

®dusnka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOJIBI, BBHICTyMask B KayeCTBE Y4EOHOTO
npeaMeTa B UIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAHHI 00 OKpyKarolleM MHUpe.
[IxonpHBI  KYypC bu3uku — CHCTEMO0Opa3yIOIIUil /11 €CTeCTBEHHO-HAYYHBIX y4eOHBIX
MPEIMETOB, MOCKOJIBKY (DU3MYECKHe 3aKOHBI JIeXKAT B OCHOBE IPOLECCOB U SBICHHUH, U3y4aeMbIX
XUMHeH, Ouornoruei, ¢usznyeckoil reorpadueir u acrtpoHomwueil. lcmonb3oBaHuEe U aKTHUBHOE
MpUMEHEHHE (PU3NYECKUX 3HAHUU OIpenesseT XapakTep W pa3BUTHE Pa3sHOOOpPA3HBIX TEXHOJIOTUH B
chepe PHEpreTHKU, TPAaHCIOPTa, OCBOEHUS  KOCMOCA, TOJY4YeHHMs  HOBBIX  MAaTepHalioBC
3aJJaHHBIMM ~ CBOMCTBaMHM W  JApyrux. M3yueHue (U3MKH BHOCHT OCHOBHOH  BKJIaJ B
¢dopMHpOoBaHHE  E€CTECTBEHHO-HAYYHOM  KapTHHBI ~ MHpa  oOydaroumxcs, B hopMupoBaHHe
YMEHUI NPUMEHATh HAYYHBIH METO/ MO3HAHUS IPU BBIITOJTHEHUH UMUYYEOHBIX UCCIIEIOBAHUH.

B ocHOBy kypca ¢u3uKd JUis YpOBHSI CpelHEro o0Iero oOpa3oBaHMs IOJIOXKEH P UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPHUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW Kypc SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEP’)KUT MaTepuall M3 BCEX pa3leNoB (PU3MKH, BKIIOYAET KaK BONPOCHl KJIACCUYECKOHM, Tak H
COBPEMEHHO! (PU3HKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUU C HEW Marepuan Kypca (U3MKH OObEIUMHEH BOKPYT
¢usnueckux teopuit. BenymmM B Kypce siBisiercs (GOpMUpPOBAHHE MPEICTABICHHH O CTPYKTYPHBIX



YPOBHSIX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoess eymanumapuzayuu. EE peanmsanus TmpeanoyiaraeT HCHOIb30BaHHE T'YMaHHUTapHOTO
MoTeHIMana (HU3MIEeCKON HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUS (U3HUKH C PA3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHUYCCKIMHI, HPABCTBEHHBIMU U IKOJIIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou mnanpaeiennocmu. Kypc ¢GuU3MKKM TpeanoiaraeT 3HAKOMCTBO C HIMPOKHM
KPYrOM TEXHHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUH N3YUECHHBIX TCOPUIHHU 3aKOHOB.

Hoess  osxonoeuzayuu  peanusyercs IOCPEACTBOM  BBEICHHS  JJEMEHTOB  COJICPIKAHHMS,
MOCBSAMIEHHBIX HJKOJIOTUYECKUM MPOOJIEeMaM  COBPEMEHHOCTH, KOTOpPbIE  CBSI3aHBIC PA3BUTHEM
TEXHUKA M TEXHOJIOTHH, a Takke OOCYXICHHUs MpoOJeM palMOHAIBHOTO MPHUPOJIONOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepkHEBBIMM 3JIEMEHTaMU Kypca (U3MKM HAa YPOBHE CpelHero oouero oOpa3oBaHUsS
ABNSAIOTCS  (pusmueckue  Teopun  (POpMHpPOBAHHE  TPEACTABICHUH O CTPYKTYpE MOCTPOCHUS
¢usnueckoii Teopuu, ponu (GyHAAMEHTAIBHBIX 3aKOHOB M MPHUHLUIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O NMPHUPOJIE, TPAHNULAX TPUMEHUMOCTH TEOPUH, /Ui OMMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH ¥ TIPOIIECCOB).

CHCTEeMHO-IEITETFHOCTHBIN TMOIX0A B Kypce (DU3MKH pean3yeTcss NMPEeXIe BCEro 3a CYET
OpTaHU3aIMH SKCIIEPUMEHTAIBLHON AeATeNbHOCTH o0ydatonmxcs. s 6a30BoroypoBHs Kypca pu3uKu
— 3TO HCIOJB30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHMEHTOB U JIAOOPATOPHBIX
paloT, KOTOphIe B IporpaMMe 1o (pu3uKke 0ObeJUHEHBI B OOLIMI CIUCOK YYCHHMUYECKUX MPAKTHYECKUX
pabot. BriieneHue B yKa3aHHOM TIepedHE JIAOOPATOPHBIX paboT, MPOBOAMMBIX JIi KOHTPOJSA |
OLIEHKH, OCYLIECTBIIIETCA Y4YacCTHHKaMHM OOpa30BaTeNbHOIO IIpoliecca HMCXOAsl U3 O0COOEHHOCTEN
IUIAaHUPOBaHUsI M OCHalleHuss KaOuHeta ¢usuku. Ilpu »3TOM oOecreunBaeTcsi OBIAJICHUE
00yJaromMMHUCS yMEHHUSIMH TPOBOJUTh KOCBEHHBIE W3MEpPEHUs, HCCICIOBAHUSA 3aBUCHMOCTEH
(U3NIECKNUX BEJTMYUH U TIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEIOKEHHBIX THITOTES.

bonbuioe BHUMaHUE yaensieTcs pelIeHUI0 PAcUETHBIX M KauyecTBEHHBIX 3anaad. [lpu sTtom juis
pacu€THBIX 3aJay TNPUOPUTETOM SBIISIFOTCS 3aJadyd C SIBHO 3aJaHHOW (DU3MUECKON MOJEIbIo,
MTO3BOJISIFOIINE TIPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJHOIO paszerna Kypca, Tak
U MHTErpUpys 3HAHUS U3 Pa3HbIX pa3fenoB. Jlyis KadecTBEHHBIX 3ajauy NPUOPUTETOM SIBIISIFOTCS
3aJJaHUsgd Ha OOBSCHEHHE NMPOTEKaHUs (PU3NYECKUX SIBICHUH U TPOLECCOB B OKpYXKArolled *XHU3HHU,
Tpebyrolye BbIOOpa PU3NUECKOM MOJIENN TSl CUTYallMM IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmMu @I'OC COO k marepHaIbHO-TEXHHUUYECKOMY 00ECHEeueHHIO
yueOHOro mpoliecca 0a30BbI ypoBeHb Kypca (M3UKH HAa YPOBHE CpeIHEro olmiero ooOpazoBaHUs
JOJKEH U3ydaTbesl B YCIOBUAX IMPEIMETHOro KaOuHeTa (U3MKHU WM B YCIOBHUSX MHTEIPUPOBAHHOTO
KaOuHeTa NPeIMETOB €CTECTBEHHO-HAYUHOro 11KiIa. B kabuHere GpU3MKU JOIKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pyrOBaHME AJISl BBIIOJHEHMS YKa3aHHBIX B MpOrpaMMe Mo (pU3MKe YUEHHUUECKUX
MPaKTUYECKUX PadOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JlemoHcTpanoHHOE 000pyI0BaHie (GOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMAJIbHOMN
JOCTaTOYHOCTU u  obecrieynBaer MIOCTAaHOBKY  MEPEYMCIICHHBIX B Mporpamme 1o ¢usuke
KJIFOUEBBIX JAEMOHCTPALUUN JI1 UCCIEJOBAHMS M3y4aeMbIX SIBJICHUHM W MPOIECCOB, SMIUPUUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe oOOpynoBaHHE ISl YYEHMUYECKHUX MPAKTHUECKUX padoT popMupyercs B BUIE
TEMaTUYECKHX KOMILUIEKTOB M o0ecrieunBaeTcs B pacy€Te OJHOTO KOMILIEKTa Ha JBYX OOy4aroUIuXxcs.
TemaTnueckue KOMILJIEKTHI 1a00paTOPHOTO 000PYI0BaHMS TOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCIOJIb30BAaHUN aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CUCTEM B BHJIe U POBBIX Ja00OpaTOpUl.

OCHOBHBIMU LIENIMU H3y4eHUs (U3MKH B oO0IeM 0Opa30BaHUU SBISAIOTCA: (OPMHpPOBAHUE

UHTEpeca W CTpPEeMJIEHUs! OOydaloIMXCsl K HAy4YHOMY H3YyYEHUIO
MIPUPO/IBI, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pPa3BUTHC HpGI[CTaBJIGHI/Iﬁ O HAaYYHOM MCTOJC NO3HAHUA U (I)OpMI/IPOBaHI/IeI/ICCJIGI[OBaTeHI:CKOFO
OTHOIICHHSA K OKPYXXAIOIIUM SABJICHUSAM;



(opMHpOBaHNE HAYYHOIO MHUPOBO33PEHUS KaK pe3yibTaTa U3yYeHHUs OCHOB CTPOCHMS MaTEpHU
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHpoBaHHE yMEHHUIl OOBSCHATH SBJICHUSA C UCIOJIb30BAHUEM (PU3UYECKUX 3HAHUUH U
HAYYHBIX JOKa3aTeIbCTB;

(GopMHpOBaHUE TNPEICTABICHUN O ponu (U3MKU Il Pa3BUTUS JPYTUX E€CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTUH.

JlocTikeHne STUX Lened  oOecreuuBaeTcsl pelleHHeM  CIEAYIOUIMX — 3a/ayB [polecce
U3ydeHHs Kypca GU3MKU Ha YPOBHE CPEJHEro O0IIero o0pa3oBaHUs:

npuoOpeTeHne CUCTEMbI 3HaHUH 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJIAPHYIO (DU3MKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTBI
acTpo(hu3HKH;

(GopMHpOBaHHE YMEHHUIl NPUMEHATh TEOPETHYECKHE 3HAHUSA I OOBSICHEHUS (U3NYECKUX
ABIICHUA B TPUPOAEC W [UIA TPHUHATUS NPAKTUYECKUX DPELICHUIB MOBCEIHEBHON KU3HH,

OCBOCHHE CIIOCOOOB peIIEHUs PAa3IMUHBIX 33/1a4 C BHO 33JaHHON (hrU3MYEeCKON MOJeNbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3IaHNe (PU3MIECKON MOJICNIN,aICKBATHOM YCIOBHUSIM 33/1a4H;

NOHMMaHWe (PU3MYECKUX OCHOB W TPHHIUIOB JIEHCTBHS TEXHHYECKHUX YCTPOWCTB H
TEXHOJIOTHYECKUX MTPOLECCOB, X BIUSHHS Ha OKPYXKAIOILYIO CPeNy;

OBIIQJICHUE METOJaMH CAaMOCTOSITEIbHOTO TUIAHHUPOBAHWS H TPOBENEHHUS (DU3HUYECKHX
OKCIEPUMEHTOB, aHaIW3a W UWHTEPHpeTanud HWHPOPMALUHU, ONpPEACICHUS JTOCTOBEPHOCTH
MIOJIyYEHHOT'0 pe3yJbTara;

CO3/laHME YCJIIOBUHM s pa3BUTUS YMEHUH HIPOEKTHO-MCCIEN0BATENbCKON, TBOPYECKOM
NesITeIbHOCTH.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

Ha u3yuenne ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIET0 0OPa30BAHMS OTBOJIUTCS
136 yacoB: B 10 kmacce — 68 wyacoB (2 waca B Hezmemio),B 11 kmacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (U3MKE MepeyeHb JTa0OpaTOPHBIX M MPAKTHUYECKUX padoT
SBIISICTCS PEKOMEH/IOBAaHHBIM, YUUTEIb JIeJaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX pabOT M OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.

Jlrobas pabouast mporpamma JOJDKHA TIOJHOCTBIO BKIIIOYATh B ce0sl cojepkaHuEe JTaHHOU
MIPOrpaMMBbI 110 (PU3HKE.

B otaenbHBIX ciydasx Kype (GU3HKH 0a30BOTO YPOBHSI MOKET M3y4aThcs B 00béMe 204yaca 3a 1Ba
rona o0y4enus (3 u B Hezenmo B 10 u 11 knaccax). B aTom ciyyaeyBenuuuBaercs He MeHee 4eM 10 20 g
pe3epBHOE BpeMs, KOTOPOE HCIOIb3YETCS YUUTEIEM Ul M3Y4YEHHUS BOINPOCOB, TECHO CBSA3aHHBIX C
BbIOpaHHBIM MpoduiaeM oOy4yeHMs, M yBeIMUYUBaeTcs ydyeOHas Harpyska, OTBOJMMAas Ha H3y4deHHE
MEXaHUKHU, MOJIEKYJIAPHON (DU3UKU U DJIEKTPOAWHAMMKH, 32 CUET paCHIMpPEHMs 4Hcia JabopaTOpHBIX
paloT uccIea0BaTeNbCKOro XapaKkTepa 1 ypoKOB pelIeH s KaYeCTBEHHBIX U PACUETHBIX 3a/1ay.

COILEPKAHUE OBYUYEHUA

10 KJIACC
Pazgen 1. ®du3nka u MeTOAbI HAYYHOI0 NO3HAHUS
®usnka — Hayka o npupozae. HaydHblie MeToapl MO3HaHUS OKpyXkaromero mupa.Pois
SKCIIEPUMEHTA U TEOPUH B MIPOLIECCE MTO3HAHUS MPUPOIbl. DKCIIEPUMEHT B pu3nke.MoiennpoBaHue
(bU3mIeCcKux ABJICHUA W  TPOIIECCOB. Hayunble  rumoTessl.
dusnueckue 3aKOHbl M TEOPUH. ['paHUIBl IPUMEHUMOCTH (pu3nueckux 3akoHOB.ITpuHIMI



COOTBETCTBHSL.
Ponp 1 mecto puszuku B HOpMUPOBAHMM COBPEMEHHON HAay4HOM KapTHHBI MHpA,B
MPAKTUYECKOU ACATEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaznoroBblie U TU(POBBIE H3MEPUTETHHBIC IPUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro IBHKEHHs. Cuctema oTcyéra.
Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHssE CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MarepualbHOM TOYKHM, HMX HIPOCKIUU HA OCH CHCTeMbl KoopauHar. ClOXKeHue MepeMeleHul u
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONMHEHHOe aBrkeHue. ['paduku 3aBHCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MEPEMELICHUSI MaTEPUAIIbHOM TOYKHU OT BPEMEHHU.

CBoOoaHoe nageHue. Y CKOpeHue CBOOOHOTO aAeHUsI.

KpuBonuneriHoe  aBwkeHue. [[BH>KEHHME  MaTEepUAIbHOM TOYKA 1O  OKPYKHOCTH C
MIOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHas ckopocTh. llepuon m wactora
oOpamenusi. LleHTpocTpeMuTEeNIbHOE YCKOPEHHE.

TexHuueckue yCTpoOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: CIHUJIOMETpP, ABUKEHUE CHApPSIOB,
LICIIHBIE U PEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Mopens  cuctembl  OTCY€Ta,  WJUIKOCTpALUs KMHEMaTU4YECKUX XapaKTEPUCTUK
JBUKEHUS.

[TpeoOpa3zoBanre NIBUKEHUH C UCIIOJIb30BaHUEM NPOCThIX MexaHu3MoB.Ilagenue ten

B BO3/[yX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

Hab6monenue JIBUKEHMSI  Tena,  OpOLIEHHOIO oJ  YIVIOM K TOpPHU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus cBoboaHoro naaenus. Hampasnenue

CKOPOCTH TIPH JIBHKCHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

N3yuenne HepaBHOMEPHOTO IBHKEHUS C LENBI0 ONPEIEICHUS MTHOBEHHOMCKOPOCTH.

Hccnenosanue COOTHOUICHUS MEXKIY IyTSAMU, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIC PAaBHBIE MPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHUU C HAYaJIbHON
CKOPOCTBI0, PABHOU HYIIIO.

N3yuenne ABWKEHUS IIapUKa B BA3KOM XKUAKOCTH. M3ydeHwme

JBUKEHHS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Tpunnun otHocutenbHOCTH ['anmnes. IlepBeiit 3axkoH HerotoHa. MHepuuanbHblE CHUCTEMBI
OTCYETa.

Macca Ttena. Cwuna. Ilpunnun cynepnozunmu  cwi.  Bropoin 3akoH  HerooToHa s
MaTepHaIbHON TOUKHU. TpeTuid 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOUEK.

3akoH BcemupHoro tsroteHus. Cumia Ttsoxectu. IlepBas kocmuueckass ckopocTh. Cuna

ynpyroctd. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koodduuument tpenus. Cuna CONpOTHBICHHS MpPU



JBU>)KEHUU TEJIa B )KUJIKOCTHU WJIU rase.

[ToctynarenpHO€E U BpalaTeIbHOE JBUKEHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CcuiIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cumbl. YcinoBust paBHOBECHsSI TBEPIAOTO
Tena.

TexHuueckue ycTpoilicTBAa M IMPAKTUYECKOE NPUMEHEHWE: MOMIIMIIHUKH, JIBUYKEHUE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBiieHME UHEPIUU.
CpaBHeHuE Macc B3aUMO/ICHCTBYIOIINX TE.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CrnoxeHue cui.
3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT JehOpMalnu.
Hesecomocts. Bec Tena npu yckopeHHOM noabéMe 1 nageHuu.CpaBHEHHE CUJT
TPEHHUSI IOKOSI, KAYSHUSI U CKOJIbKEHUSI.
YcnoBus paBHOBecus TBEPAOTO Tena. Busl paBHOBeCHSI.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
W3ydeHue npmxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.
Hccnenosanue 3aBUCUMOCTH CHUJI yNPYroCTH,  BO3HHUKAIOIIUX B TPYXHHE U
PE3NHOBOM 00pasiie, OT ux JnedopMaluu.
WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHHS.

Tema 3. 3akonvl coXpanenusn ¢ Mexanuxe

HNmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHaJbHBIX TOYeK. VIMIynbC cuibl U
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE BUKEHHE.

Pabora cuiiel. MOIIHOCTE CHJIBL.

Kunernyeckas sHeprust MareprajibHoi Touku. Teopema 00 N3MEHEHNN KUHETUYECKOW SHEPTUU.

[TorennuanbHas sHeprus. IloTeHiuanbHass SHEprus ynpyro JaepOpMHUPOBAHHOW IMPYKHUHBI.
[TorennuanbHast SHEprys TeJIa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HENOTEHIMadbHbIE CHIBL. CBs3b pabOThl HEMOTEHIMAIbHBIX CHJI C
M3MEHEHHEM MEXaHNYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOMIHEPTUH.

VYipyrue u HEYIpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: BOAOMET, KOIEP, IPYKUHHBIN
MIHACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE NBMKEHME.

[Tepexon moTeHIIMANBHON SHEPTUN B KHHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3ydeHne abCOMIOTHO HEYIIPYTOro yaapa ¢ IMOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIXMAasTHUKOB.

HccnenoBanue cBs3M pabOTHI CHUJIBI C M3MEHEHHEM MEXaHWYEeCKOM SHEepruu TejaHa mpumepe
pacTsKEHUs pE3UHOBOIO KIyTa.

Paznen 3. MoJekyasipuas ¢u3uka U TepMOANHAMHUKA
Tema 1. Ocnogvl MoNEKyNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KHHETHYECKOM TEOPUHM M HMX ONBITHOE OOOCHOBAaHWE.
BpoynoBckoe nBwkenue. Juddysusa. Xapakrep ABMIKEHUS W B3aUMOJCHCTBHS YACTHI] BEIICCTBA.
Mopnenu cTpoeHHs Ta30B, )KUIKOCTEH 1 TBEPABIX TeIU OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX



Mozeneil. Macca u pazmeps! mosekyi.KonnuectBo Bemectsa. [locrostnaass ABoraapo.

TennoBoe paBHOBecue. Temieparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens wupeanpHOro rasa. (OCHOBHOE YpaBHEHHE MOJICKYJSIPHO-KUHETUYECKONM TEOpUHU
UACaTBHOTO Ta3a. AOCONIOTHAsA TeMIepaTypa Kak Mepa cpelHedl KMHETHYeCKOH IHEPTUu TEIIOBOTO
nekeHns dacrtun rasa. Illkana temneparyp KenbBuHa. ['a30Bble  3aKOHBL. YpaBHeHue
MenpeneeBa—Knaneiipona. 3akon JlamproHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BelecTBa. I'paduueckoe mpeacTaBIeHMEen30IpoLeccoB: H30TepMa, H30X0pa, n3obapa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOSHHUE BelecTBa, (hoTorpaduu MOJEKYIOPTraHUIECKUX
COETUHEHUH.

OnbIThl 110 7D Y3UH )KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO ABUKECHHUS.

Mogaens onbita lITepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3auMoiercTBus. Moiens,

WJUTIOCTPUPYIOLIAS] TPUPOLY IABJIEHUA ra3a Ha CTEHKU COCY/Ia.

OMBITHI, WIUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€AJILHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00bEMaKOMHATHI,
JIABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXY TapaMETPAMU COCTOSIHUSA Pa3peKEHHOTO Tra3a.

Tema 2. Ocrosbl mepmoOUHAMUKU

TepmoauHaMuyeckas cucreMa. BHYTpeHHss 3HEprusl TepMOANHAMHUYECKON CUCTEMBI M CIIOCOOBI
e€ m3MmeHeHus. KomudectBo TeroTel U paboTa. BHyTpeHHSS sHeprus OJHOATOMHOIO HJI€aTbHOIO
raza. Buasl Temonepenayu: TENIONPOBOAHOCTb, KOHBEKIMS, U3JIydE€HHE. Y IeIbHAs TEILNIOEMKOCTH
BeniecTBa. KonmdecTBO TEIUIOTHI IPH TEILIONEpEade.

[Tonsitue 06 ammabatHOM Tmiporiecce. [lepBriii 3aK0H TepMoauHAMUKH. [IpuMeHEHHE MepBOTO
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas natepnperanus padoThl rasa.

Bropoii 3akoH TepmomHaMuky. HeoOpaTUMOCTh NpO1IECCOB B IPUPOJIE.

TermoBble MamuHbl. [lpuHUUOB AelicTBUS TemIoBbIX MamuH. IIpeoOpa3zoBaHusi >HEpruu B
TerIoBbIX MamuHax. Koagduuuent nonesnoro aeiicteus TemnoBoi mamuHbl. [ukn Kaphuo u ero
KO3 (HULIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOIIEMbI TETJIOIHEPTETUKH.

TexHu4eckue yCTpOHWCTBAa M IMPAKTHUUECKOE NPUMEHEHUE: IBUIaTellb BHYTPEHHETO CrOPaHMA,
OBITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEprHM Teja MPH COBEPLICHHHM pabOTHI: BBUIET MPOOKH U3 OYTBHUIKH
MoJl JAEWCTBHEM CXAaTOro BO3JlyXa, HarpeBaHue »d¢upa B JATYHHOH TpyOke NyTEM TpEeHUs
(BuIEOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpeHHEH sSHepruu (TemmepaTypbl) Teiaa npu Temionepeaade. OMNbIT 1O

aanabaTHOMY pacIIMPeHHIO BO3AyXa (OMBIT ¢ BO3AYLUIHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO TBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenne yaenpHON TEIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Dazoevie nepexoont
[TapooOpa3oBanne u kKoHAceHcarus. Mcmapenue u kureHue. AOCONIOTHAsS W OTHOCHUTEIbHAsS
BIQXXHOCTh BO31yXxa. HaceimeHHwrid map. YaempHas TeIuioTa MapooOpa3oBaHUs. 3aBUCHUMOCTH



TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépaoe Tteno. Kpucramnmueckue u amopdHble Tena. AHHM30TPONHS CBOMCTB KPHUCTAJIIOB.
Kunkue xkpuctaiuibl. CoBpeMeHHbIe MaTtepuaiibl. [lnaBiaenue u kpucramumsanus. Y aelibHas TemioTa
mnaBiaeHus. Cyonumanusi.

VYpaBHeHHE TEIIOBOTO OalaHca.

TexHuueckre ycTpoucTBa U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KATIOPUMETP,
TEXHOJIOTMM  TIOJYyYECHHS] COBPEMEHHBIX MATepUAJIOB, B TOM YHCJI€ HAHOMATEpHAIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu noHUW>KEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Halnronenne HarpeBaHus U TUIABJICHHS KPUCTATIMYECKOTO BelecTBa. JleMoHCTpaIus KpuCTaljioB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
N3mepenne 0THOCUTENBHOW BIaXKHOCTH BO3/4yXa.

Pa3znen 4. DinekTpoguHaMuka
Tema 1. Inekmpocmamuxa

OnekTpuzanus Tel. DJNEeKTpUueckui 3apsaa. JBa Buaa snekrpuyeckux 3apsanoB. [IpoBonHuku,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3lEKTpUYECKUH 3apsl. DIEKTPUUYECKOe
nosie. Hanpssk€HHOCTD AiieKTprdecKoro nosis. [[puHnmn cynepno3suuuuiieKTpudeckux noiei. Jinaum
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro nosis. Ilorennuman. PazHocts norenuuanos. IIpoBoanuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM MoJie. J(u3neKkTpuueckast IpOHULAEMOCTb.

OnektpoéMkocTh. KonneHcaTop. ONEKTpOEMKOCTh IUIOCKOTO KOHJEHCaTopa.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopA.

TexHuueckue ycTpoWcTBa U MPAKTUYECKOE TPUMEHEHHE: DJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEeKTPOIpHOOpOB, KOHAEHCATOP, KOMMPOBAJIBHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M IPUHIMI JEHCTBHS DJIIEKTPOMETPA.

BzaunmopeiicTBre HaANEKTPU30BAHHBIX TEN.

DJIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpOBOAHMKH B 3JIEKTPOCTATUUECKOM TOJIE.

DIeKTpOoCTaTUYECKas 3allHTa.

JIM2IIEKTPUKH B DJIEKTPOCTATHUECKOM ITOJIE.
3aBUCUMOCTbD 3JIEKTPOEMKOCTH IJIIOCKOTO KOHJEHCATOpa OT IUIONIAAN MJIACTUH,PACCTOSIHUS
MEK1y HUMU U JUAJIEKTPUYECKON IPOHULIAEMOCTH.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3Mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 2nekmpuueckuii mok. Toxku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mctounnkuroka. Cuia
TOKa. [I0CTOSHHBIN TOK.

Hampsoxenune. 3akon Oma 1151 ygacTKa 1eT.

DIIEKTpUUYECKOE CONIPOTUBJICHHUE. VY nenbHoe CONIPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaLUIENbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.



Pabora snexrpuueckoro Toka. 3akoH J[xoyns—JleHna. MomHoCT 3JeKTPUIECKOTOTOKA.

ONEeKTpOABMKYIIasl CUIa U BHYTPEHHEE CONPOTHBICHHE MCTOYHMKA TOKA. 3akoHOMa Jis
MOJTHOH (3aMKHYTOM) AJIEKTpUYECKOM 1enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEP/IBIX METAUIOB. 3aBUCUMOCTh COMPOTUBIICHUSIMETAILIIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTY4YKOB. [101yripoBOIHUKY.

CobcTBeHHas U IPUMECHAs MPOBOUMOCTD MOJIYIPOBOJIHUKOB.

CgoiictBa p—n-tiepexonaa. [lomympoBogHUKOBBIE PHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpaX M pacIulaBax dJIEKTPOIUTOB. DIJIEKTPOJUTHYECKAS
Jucconuanus. JIEeKTPOIIN3.

OneKTpuyecknil ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENIBHBIA pa3psi.

Mounnus. [1Inazma.

TexHu4yeckue yCTpoMCTBA M IMPAKTHYECKOE IMPUMEHEHHUE: aMIIEpPMETP, BOJBTMETP, pPEOCTarT,
MCTOYHUKU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKyyMHBIH AHMOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIN HOI,
raJibBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAPSKEHUS.

3aBUCUMOCTb COITPOTUBIICHUS LIMJIUHIPUUECKUX IIPOBOIHUKOB OT JUIMHBI, IUIOIIAIUIIONEPEYHOTO
CEUEHUs U MaTepuaia.

CMmelraHHOE COEIMHEHHNE TIPOBOIHUKOB.

IIpsimoe U3MEpEHUEe ANEKTPOABHIKYIIEH CHUJIBIL. Kopotkoe 3aMBIKaHUE
raJIbBAaHUYECKOT'O JIEMEHTA U OLIEHKA BHYTPEHHErO0 COIIPOTUBIICHHUS.

3aBHCHUMOCTb COIIPOTUBIIEHUS METAIIIIOB OT TeMriepatypsl.IIpoBoaumocTs

JJIEKTPOJIUTOB.

W ckpoBoi pa3psia 1 IpOBOAUMOCTB BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol
W3yueHre CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.
H3mepenne 3IeKTPOABUKYIIEH CUITBI HICTOYHUKA TOKA M €70 BHYTPEHHETOCOMPOTHUBIICHHUS.
Habmroienue snextponusa.

MexnpeamerHblie CBA3H

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHd B 10 kilacce ocymiecTBisieTcs ¢ y4ETOM
COJIep KaTeNIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHMH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmvie nonamus, CBI3aHHbIE ¢ U3yYEHHUEM METOJOB HAayYHOI'O MO3HAHMUSA: SIBICHHUE,
Hay4HbI (akT, rumnoresa, QuU3UUEcKas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, SKCIIEPUMEHT,
MOJIETMPOBAHUE, MOZEIIb, U3BMEPEHHE.

Mamemamuxka: pelnieHne CUCTEMbl YpaBHEHHH, JuHeWHas (yHKus, mapabona, runepbosua, ux
rpaduKd U CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U MX MPOEKIUU HAa OCH KOOPAMHAT, CIOXKECHHE
BEKTOPOB.

buonozus: Mexanmdeckoe JBHKEHHUE B )KUBOW Mpupoje, 1ud@ysus, ocMoc, TeII000MEH KHUBBIX
OpraHu3MoB (BUIbI TEIJIONEpEeNayl, TEIUIOBOE DPABHOBECHE), AJIEKTPUUYECKUE SBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: JDUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHME AaTOMOB M MOJIEKYN, MOJb BEILIECTBa,
MOJISIpHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M ra3oB, DJIEKTPUYECKHE CBOMCTBA



METAIJIOB, SIEKTPOIMTHYECKAs TUCCOIMAIIHS, TAIbBAaHHUKA.

T'eoepaghus: BnaxHOCTh BO3yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHuE ABMKEHHH C HCIIOJB30BAaHHMEM MEXAHHU3MOB, YUYE€T TPEHHUS B
TEXHUKE, TOAIIMIIHUKY, HCIOJIb30BAaHHE 3aKOHA COXPAaHEHHS  HMMIIYJIbCa B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JABUraTelb BHYTPEHHETO CrOpaHUs, mapoBas TypOMHA, OBITOBOM XOJIOIMIBHUK,
KOH/IUITUOHEP, TEXHOJIOTUU TOITYYEHHUS] COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3allNTa, 3a3€MJICHHUE AJIEKTPONPHOOPOB, KCEPOKC, CTPYWHBIN
IPUHTEP, dIEKTPOHArpeBaTeIbHbIE TPUOOPHI, IMEKTPOOCBETUTEIbHBIC TPHOOPHI, FaIbBAHUKA.

11 KJIACC
Pazjnen 4. DinekTpoaguHaMuKka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocrositHHBIE MarHWUTHL. B3auMMmoneicTBUE NMOCTOSHHBIX MarHUTOB. MarautHoe mnoise. Bekrop
MAarHuTHOM MHAYKUMH. [IpMHIMIO Cynepno3uiMM MAarHUTHBIX MOJed. JINHWMM MarHUTHOM MHAYKIWH.
KapTtuna 1mHMi MarHUTHOM MHAYKLIUU 1101l IOCTOSIHHBIXMAarHuTOB.

MaruuTtHoe noje npoBoJHUKA ¢ TOKOM. KapTruHa TMHMN HHIYKIIMM MAarHUTHOTO IOJIS IJIMHHOTO
IPsIMOTO NPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KaTYHIKU ¢ TOKoM. OmelT Opcrena.
B3aumoneincTsue NpoBOJHUKOB C TOKOM.

Cuna AmMriiepa, €€ MOJyJIb U HallpaBJICHHUE.

Cuna JlopeHua, €€ Moaynb W HalpaBleHHE. [[BHKEHHE 3apsDKEHHOM YacTHULIBIB
OJIHOPOJIHOM MarHuTHoM nose. PaGora cuibl Jlopenna.

SIBieHME 2IEKTPOMarHUTHOM MHAYKUMU. II0TOK BEKTOpa MAarHUTHOW MHIYKIIMH.
ONEeKTPOABUKYIAsl CUjla MHAYKIMH. 3aKOH 3JIEKTpOMarHUTHON MHAyKuuu dapanes.

Buxpesoe JNEKTPUYECKOE ToJIE. OneKTpoABUKYLIAs cuiia UHIYKIIUWB
IIPOBOJIHUKE, IBMKYIIEMCS ITOCTYNATEIBHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

WHIyKTUBHOCTB. SBnenue CaMOMHIYKIIUH. DNeKTPOABUKYIIAs cuia
CaMOMHAYKIUU.

OHeprus MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHudyeckue  yCTpoHWCTBA W IPAKTUYECKOE  IPUMEHEHUE.  IIOCTOSHHBIE  MarHUTHI,
JJIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIH DJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKJI0OHEHHE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM MojeM.JIunumn

WHIYKIUA MarHUTHOTO MOJIS.

B3auMopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.CHita

Awmrmepa.

[Henictue cunbl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA. SIBICHUE

ANIEKTPOMArHUTHON WHJTYKIIHH.

ITpaBuio Jlenna.

3aBUCUMOCTh 3IEKTPOBIKYIIEH CWIbl HMHAYKIMM  OT CKOPOCTHM  W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

W3yueHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue NeNCTBUSA OCTOSIHHOTO MarHUTA HA PAMKY C TOKOM.

HccenenoBanue siBICHUS IEKTPOMArHUTHON UHAYKIUH.

10



Pa3nen 5. Kone6anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHunHble KoJa1e0anus
Konebarenbnas cucrema. CBoOOAHBIE MexaHW4eckue Konebanusi. ['apmoHndeckue KojaeOaHusl.
[Tepuon, yacrora, amrutyaa u (aza konedanuid. [IpykMHHBIN MasTHUK. MaTeMaTH4eCKUi MasTHUK.
VYpaBHeHue rapmMoHnueckux konebanuii. [IpeBpailienue s3Hepruu Npu rapMOHUYECKUX KOJIeOaHUSAX.
Konebatenbubiii  koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJNEOAaHHUS B  HJICATBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHMYEeCKHMMH U AJIEKTPOMArHUTHBIMU KOJIeOaHUSMHU.
®opmyna Tomcona. 3akoH coOXpaHEHHs SHEPTUHU B UACATBHOM K0JiebaTeIbHOM KOHTYpE.

[IpencraBiaenne o 3aTyxalImuX KojeOaHusX. BBIHYXIEHHBIE MeEXaHHYECKHE KOJeOaHUs.
Pe3onanc. BelHyKeHHBIE 3JIEKTPOMarHUTHbIE KOJI€OaHHUs.

ITlepemennbiii TOK. CHHYCOMJANbHBIA IMEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA M HAIIPSKEHUSL.

Tpancpopmarop. IIpousBoacTBo, mepemada U HOTPEOSCHHE BICKTPUUECKOHM HHEPrHH.
OKOJIOTMYECKHE PHUCKM IpU  NPOMU3BOACTBE  dieKTpodHepruu. KynbTypa  HCIosIb30BaHHsA
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HH.

TexHudecknue ycTpoucTBa M IPAKTUYECKOE IPUMEHEHHUE: JIEKTPUYECKHM 3BOHOK, I€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepeay.

Jlemoncmpayuu

Hccenenoanue IapaMeTpoB KOJIeOaTeNbHOM CUCTEMBI (Ipy>KUHHBII WIIn
MaTeMaTUYECKUI MasTHUK).

Habmronenue 3atyxatomux konebdanuii. Mccnenosanue

CBOICTB BBIHYX/ICHHBIX KoneOanuii. Habmonenue

pe3oHaHca.
CB00OOIHBIE HTIEKTPOMArHUTHBIE KOJIEOaHUSI.
OcuunorpaMmbl (3aBUCHUMOCTHU CWIBl TOKAa W HaNpsHKEHUA OT BpEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOaHMil.
Pe3onanc npu MOCIIE0BATEIbHOM COCIMHEHUH pesucropa, KaTYIIKH

WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUM 3JEKTpOonepeauH.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

UccnenoBanue 3aBUCHMOCTH MEPUOJIAa MAJIBIX KOJIEOAHU Ipy3a HA HUTH OT JJIMHBIHUTH U MAacChI
rpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCJIEI0BATEIFHO COCTMHEHHBIXKOHIEHCATOPA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHb

Mexannueckue BOJIHBI, yclIOBUs pacrpocTpanenus. Ilepuon. CKOpocTh pacnpocTpaHEHUs MU
JuirHa BosHBL [lonepeunble 1 mpoaoibHbIe BOJHBL. MHTEeppepenHusan Audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

SJ'IGKTpOMaFHI/ITHI)Ie BOJHBI. Y CJIOBHS HU3JTy4YCHUA OJICKTPOMArHuTHBIX BOJIH. Bzanmnas
opueHTanus BekTopoB E, B, V B snexTtpomarautHo#l BojHe. CBOWCTBa 3JME€KTPOMATHUTHBIX BOJIH:
OTpa)xeHUe, MPEJIOMJIEHUE, NoJIsIpU3aus, mudpaxius, uHTepdepeHIus. CxopocTh
3JE€KTPOMAarHUTHBIX BOJIH.

Mxana OJICKTPOMArdHMTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArdMTHBIX BOJIH B TEXHUKE U 6I)ITy.

[lpunuunel  paguocBsizu W TeneBuaAeHUs. Panuonoxanusi.

DNIEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKaIOLIEH Cpebl.

TexHu4yeckue YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
yJIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paAHuoNpUEMHUK, TeJIEBU30p, aHTEHHA,
tenedon, CBU-neus.
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Jlemoncmpayuu
OO6pa3oBaHue 1 pacrpocTpaHeHHEe MONEePEUHbIX U MPO10JbHbIX BoJH.Konebmomeecs Teno kak
MCTOYHUK 3BYKA.
Habmtoienue otpaskeHus ¥ npeioMiIeHHs] MexaHnueckux BosiH. Habmonenue
uHTEephEpeHINH U TU(PPAKINN MEXaHUIECKUX BOJIH.3BYKOBOW PE30HAHC.
Habmroienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOMKOJICOaHHIA.
HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPeIOMIICHUE,TOSpU3alus,
mudpaknus, HTHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMmonnHeElHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. ToueuyHbI HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHnne n3006pakeHUiiB MIOCKOM 3epKale.

[Ipenomnenue cBerta. 3aKOHBI MpPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTeidb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxkeHue. IIpenenbHbIil yro NOJHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CnoxkHbIi coctaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaronye JUH3bL. ToHKkas nuH3a. POKYCHOE PACCTOSHUE W ONTHYECKas
cwiia ToHKo#M nuH3bl. [locTpoenne n3o0pakeHuit B COOMpAIONIMX U paccenBaromuX JuH3ax. Dopmyna
TOHKOH JIMH3BI. Y BEJIMUEHNE, JaBaeMOe JTHH30M.

[Ipenensl NpUMEHUMOCTH F€OMETPUYECKOUN ONTHUKH.

BonnoBas ontuka. Untepdepenius cera. KorepeHTHbIE HCTOUHUKH. YCIOBUS HAOIIOICHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEp()EpPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. udpaxinponHas pemeéTka. Y ciaoBrue HaOII01eHUS TIaBHBIXMaKCUMYMOB IIPH
MaJeHUH MOHOXPOMATHUECKOT0 CBeTa Ha MUPPAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHuyeckue yCTpOHCTBa M MpaKTUYECKOE IPUMEHEHHe: OYKH, Jyna, ¢oroanmnapar,
MPOEKIIMOHHBIN amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA, JU(PAKIMOHHAS pPEHIETKa,
HOJIIPOU L.

Jlemoncmpayuu

[TpstmonuHetHOE pacpocTpaHeHHe, OTPAKEHHUE U TTPEIOMIIEHHUE CBETA.
OnTrueckue npuOOpsI.

ITostHOE BHYyTpeHHee oTpaxeHue. Moaenb CBETOBOA.

HccnenoBanue CBOWCTB U300pakeHUH B JIMH3AX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

HaGnronenue untepdepeHnnu cpera.

Hab6nronenue nudpaximum ceera.

Hab6nronenue nucnepcuu crera.

ITomy4yenue ciekTpa ¢ MOMOILBIO IIPU3MBI.
[Tony4yenue criekTpa ¢ mnoMoIbko audpaxironHoi pemérku. Habmonenue
MOJIIPU3ALUU CBETA.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomol
W3mepenue nokasaress npesioMiaceHus crekia. Mcecenenosanue
CBOWCTB n300pakeHuil B muH3ax.Habmronenue nucrnepcun cBera.

Pazgen 6. OcHOBBI clieMAIbLHOI TEOPUH OTHOCHTEIbLHOCTH

I'paHnuBl IPUMEHUMOCTH  KJIacCUYECKOW MeXaHuku. [locrymarsl crnenuanbHOM TeOpUH
OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, IIPUHIUI OTHOCUTEIbHOCTH
OHHIITENHA.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMe,ZLH€HI/I€ BPCMCHHU U COKpAIICHUC NJIMHBI.
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DHEPrus ¥ UMITYJIbC PEIISITUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PEATUBUCTCKOMN YacTULIbI. DHEPrus MOKOSI.

Pa3nes 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul K6anmoeoii onmMuKu

®otonbl. Dopmyna Ilnanka cBs3u 3HEpruu (PoToHA C €ro 4acToTOM. DHEPruss U UMITYJIbC
¢dotoHa.

OtkpeiTe u uccnenoBanue ¢orodddexra. Onbitel A.I'. CroneroBa. 3akonsl (oTorddexra.
VYpasuenue DitnmreitHa s Gorodddekra. «KpacHas rpanuna» gororddexra.

Hasnenne cBera. OmnbiTel [1.H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE MpPHUMEHEHHe: (OTOdIEeMEeHT, (POTOAATUHK,
COJTHEeYHas Oatapes, CBETOIUO/I.

Jlemoncmpayuu
dotodrddekT Ha ycTaHOBKE C IIMHKOBOM IITACTHHOM.
HccnenoBanue 3akOHOB BHEITHETO (HOTOdPdeKTa.

Cseroauo.
Conneunas OaTapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopna nmo paccesnuto o-yactuul. [lnanerapnas monenb
atoMma. [locrynatsl bopa. M3nydyenue u nornomienue (GOTOHOB MPU IEPEXO/IC aTOMa C OJJHOTO YPOBHS
SHEpruu Ha ipyroil. Buael ciektpoB. CieKTp ypOBHEMIHEPIruu aroma BOJAOPO/Ia.

BousiHoBsie cBolicTBa yactuu. Bosnbl 1e bpoisa. KopnyckynsipHO-BOJIHOBON AyallUu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYEHUE.

TexHUYeCKHE yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBINA aHaIN3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Ornpezenenne AJIMHBI BOJIHBI Ja3epa.
HabGmronenue nuneiyaTeix ciekTpoB u3nydeHus.Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
Habmronenue nuHeyaToro cuekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JO0KA3bIBAIOIINE CIO0XHOCTh CTPOEHMS sipa. OTKpBITHE DPaJiNOaKTUBHOCTH.
OmnsiTel Pesepdopa no onpeneneHno cocraBa pajJnoakTuBHOrounsnyuenus. CBoiicTa anbda-, 6era-,
raMMma-u3iydeHus. BiusHue paanoakTHBHOCTH Ha)KUBbIE OPTraHU3MBI.

OtkpeiTHE TpOoTOHA W HehTpoHa. Hykinonnas monens snapa [eizenbepra— MBanenko. 3apsiyg
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIeKTPOHHBIM W MO3UTPOHHBIN OeTa-pacnaa. ['aMma-uznyuyeHue.
3aKOH paJu0aKTUBHOIO pacnajia.

OHeprus cBsi3U HYKJIOHOB B sifipe. SnepHble cuibl. Jledekt macchl sapa. SnepHbie

peaxuuu. JlegeHue u CUHTE3 sep.

Snepubiii peakrop. TepmosinepHbiii cuHTe3. [Ipo0neMbl 1 MEpCHEKTUBHI AAEPHONH SHEPTreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETUKH.

OnemeHTapHble YacTulbl. OTKpPBITHE TO3UTPOHA.

Metoabl HaOMIOJEHUS W PEruCTpalUMU d3JeMEHTapHbIX vacTull. DyHIamMeHTanbHbIe

B3aUMOICUCTBUSA. ENMHCTBO (M3UYECKOM KapTHHBI MUPA.

TexHuueckrne yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHHWE: J03UMETp, Kamepa BumbcoHa,
SIIEPHBIN peakTop, aToMHas boMoOa.
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Jlemoncmpayuu
Cu€TunK MOHU3UPYIOILUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
HccnenoBanue TPEKOB 4acTuIl (110 TOTOBBIM (hoTorpadusiM).

Pa3jen 8. DjieMeHTHI aCTPOHOMUHM M ACTPOPU3NKH
Oranbl pa3BUTHs acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUEACTPOHOMUH.
Bun 3Bé3nH0r0 Heba. Co3Be3aus, ipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE ABMKeHue. CoHeuHast

CHUCTEMA.
Counnie. ConHeyHasi akTUBHOCTh. VcTounuk sHeprun CoiiHiia U 3BE37. 3BE3/bI, KX OCHOBHBIE
XapakTEePUCTUKU. JluarpamMma  «CHEKTpajdbHBIA KJAcC — CBETUMOCTB». 3BE3IBI TJIABHOU

IMOCJIEIOBATEIILHOCTH. 3aBUCUMOCTE «MAacca — CBETHUMOCTLY I 3BE3 TJIaBHOM ITOCIIC0BATEIILHOCTH.
Buyrtpennee crtpoenue 3BE3n. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U SBOJIOLUU
Counnna u 3BE31. DTanbl »KU3HH 3BE3 .

Muneunsiii [1yts — Hama ["anakTuka. [lonoxenue u neuxxenue Connua B ['anaktuke.
Turnbl rasiakTUK. PaguoranakTuky U KBa3apbl. UEpHBIE IBIPHI B siIpax rajakTHK.

Bcenennas. Paciupenne Bcenennoit. 3axkon XaO0Oma. Pasz0Oeranue rajiakTHK.
Teopus boneoro B3psiBa. PenukroBoe n3inydeHue.

Macmtabnast  cTpyktypa  Bcenennoii.  Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUHU.
Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUN st
OTIpe/ICTICHUS] TIOJIOKCHHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO [aTy: OCHOBHBEIC CO3BE3IHS
CeBepHOro noxymapus 1 sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mueunoro I[Tytu.

O0o01maroee NOBTOPEeHUE

Ponp pu3MKM M acTPOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMYECKON, COLMAIBbHON U 3THYECKOM
cepax IeATENTBHOCTH 4YEJIOBEKa, pPojb M MeCcTO (M3UKM M aCTPOHOMHUHU B COBPEMEHHOM HayuHOU
KapTUHE MUPA, poJib (hrU3nUecKoi TEOpUH B OPMHUPOBAHUU MPEACTABICHUNA O (U3UYECKOM KapTuHE
MHUpa, MeCTO (pU3MUEeCKOW KapTHHBI MHpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAayUYHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xknpenameTHble CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C  y4E€TOM
COJIep KaTeNIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMyu MaTeMaTHKH, OMOJIOrMH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvlie nonamusi, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SBJICHUE,
Hay4HbI (akT, runoresa, (QuU3MUEcKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YpaBHEHHUI, TpPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U MX MPOEKIUU
Ha OCU KOOPJIMHAT, CI0XEHHE BEKTOPOB, MPON3BOAHbBIE 3JIEMEHTAPHBIX (DYHKIMN, MPU3HAKU 110100
TPEYTroJIbHUKOB, OINpeIeieHHE MIOMaAN MIOCKUX GUryp u oobéma ted.

buonozus: snextpuueckue SBIEHUS B JKMBOM NpUpoJe, KoieOaTeslbHbIE JBIKEHUS B IKUBOU
IIPUPOJIE, ONTUUYECKUE SIBJIEHUS B JKUBOM NPUPOJE, AECUCTBHE paJMalliy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsT CTPYKTYpa TBEPABIX TEJl, MEXAHU3MBbI
o0pa30BaHMs KPUCTAUINYECKONW PEIIETKH, CIEKTPaJIbHBIN aHaH3.

l'eoepaghus: marHuTHBIE TOMIOCa 3€MJIM, 3aJ€KM MAarHUTHBIX pPyHA, (OTOChEMKA 3EMHOM
MIOBEPXHOCTHU, IPEJICKa3aHUE 3EMIIETPSICEHUH.
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Texnonozus: JWHUM DJIIEKTPOIEpPENad, IEHEPATOpP IMEPEMEHHOIO TOKa, 3JIEKTPOIBUTATEIb,
WHAYKIMOHHAs TeYb, pajxap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHast OaTapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «Du3nka» Ha YpOBHE cpeaHero obmiero oopasoBanus (06a30BbIi
ypOBeHB) JOJI’KHO OGeCHe‘-II/ITB AOCTHIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX M
IpeMETHBIX 00pPa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pEe3yNbTaThl OCBOCHUs ydeOHOro mpeaMera «®Du3uKay HTODKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3HUIUEH JHMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOCKICHUI,
COOTBETCTBYIOIIMX TPAJAUIHOHHBIM IIEHHOCTSM DPOCCHICKOTO OOIIecTBa, paclIMpeHUe >KU3HEHHOTI'O
OIBITA W OIIBITA JICATEIHHOCTH B MPOLECCE peai3alliid OCHOBHBIX HANpaBJICHUH BOCIUTATEIBHON
JESTEeTBHOCTH, B TOM YHUCIIC B YACTH:

l) IPaKIAHCKOT0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU OOYYAIOIIErocsl KaK aKTUBHOT'O HMOTBETCTBEHHOTO
YJICHa POCCUHCKOTr0 OOIIEeCTBa;

MPUHITHE TPAIUIIMOHHBIX 00IIEYEeTOBEUECKUX T'YMAaHUCTHUECKUX UIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIESITETbHOCTh B HHTEPECaX IPaskIaHCKOr0o00IIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJIEHCTBOBATH C COLMAILHBIMU MHCTUTYTaAMU B COOTBETCTBUM C MX(DYHKIUSIMU U
Ha3HAUCHHEM;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOU EATEIbHOCTH;

2) MNATPUOTUIECCKOI'O BOCIIMTAHUS
C(i)OpMI/IpOBaHHOCTb pOCCHﬁCKOﬁ rpancz[aHCKoﬁ HACHTUYHOCTH, IAaTPUOTU3MA,
HNEHHOCTHOC OTHOIICHHE K IOCYAApCTBECHHBIM CUMBOJIAM, JOCTHXXCHHUAM pOCCI/II\/'ICKI/IX y‘IéHBIX B

o0nactu pU3MKU U TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOI0 BOCHMTAHMSI:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE BJEATEIBHOCTH Y4EHOIO;

OCO3HAaHHUEC JINYHOTI'O BKJIaZld B IOCTPOCHUC YCTOIZHHBOFO 6y,ZLyIlICFO;

4) 2cTeTHuecKoro BOCIUTAHMS:
9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYAA 3CTCTHUKY HAYYHOI'O TBOPYCCTBA,IIPUCYHICTO
¢buznueckoil Hayke;

5) TpynoBoro Bocnuranus:
MHTEpeC K Pa3Iu4HbIM cepam npodeccHoHaNIbHOM NeATeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
¢u3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccun u
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peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUIO M CaMOOOpa3oBaHUIO B oOnactu (UMK Ha
MPOTS)KEHUU BCEW )KU3HH;

6) 3xo0a0rHYeCcKOro BOCHUTAHKS:

c(OpMHUPOBAHHOCTH IKOJIOTUYECKOH KyIbTYpPbI, OCO3HAHHUE TI00aTBHOTO XapaKTEPaIKOIOTHIECKUX
po0Jem;

IUTAHUPOBAHKE U OCYIIECTBIICHHE JCHCTBUI B OKPYXKAOIIEH Cpejie Ha OCHOBE3HAHUS TIeIICH
YCTOMYMBOTO pa3BUTHS YEIOBEUCCTBRA,

Pacmmpenue ombiTa AEATEILHOCTH KOJOTUYECKOW HANpPaBIEHHOCTH HA OCHOBEHUMEIONTUXCS
3HaHU# 10 Pu3uKe;

7) HEeHHOCTH HAYYHOI0 O3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil HayKy;

OCO3HaHME LEHHOCTH HAy4YHOM JAeSTElIbHOCTH, T'OTOBHOCTh B IIpolecce H3ydyeHHs (QU3UKU
OCYILIECTBIIATh IPOEKTHYIO U MUCCIIEI0BATENbCKYIO JIEATENbHOCTh UHANBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTeibHBbIE YHUBEpPCAJbHbIEe yUeOHbIe AeilCTBUS
Bba3oBble Jioruveckne aeicTBus:
CaMOCTOSITENIbHO (OPMYIUPOBATh U AKTYAIM3UPOBAThH MPOOJIEMY, pacCMaTpPUBAThEE
BCECTOPOHHE;
OTPEICIATH LEIH ACSTEIIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPHUH UX TOCTHKCHHS; BBISIBIISAT
3aKOHOMEPHOCTH M TMPOTUBOPEUHs B PACCMATPUBAEMBIX (DU3HUECKUX

SIBJICHUSIX;
pa3pabaThIBaTh IJIaH pelieHUs MPOOIEeMbI C YIETOM aHATN3a UMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOBLEISAM, OLICHUBATH
PHCKH MOCIEICTBUM AEATEIbHOCTH;
KOOPJMHHUPOBATh U BBHITIOTHATH pabOTy B YCIOBHSIX PeajbHOrO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMOJICHCTBHS;

Pa3BUBATb KPCATHBHOC MBIIIJICHUC ITPU PCHICHUU JKU3HCHHBIX HpO6J'I€M.

ba3oBble uccienoBaTebCKUE JeHCTBUA.
BJIaACTH Hay‘lHOﬁ TepMHHOHOFHCﬁ, KJIIOYCBBIMHU INOHATHUAMUA U MCTO,ZLaMI/IQ)I/I?»I/I‘ICCKOI\/’I HAyKH;
BJIaJACTh HABbIKAMH yLIC6HO-I/ICCHC,I[0BaTCHLCKOI71 n HpOCKTHOfI JACATCIIBHOCTHB obmactu (I)I/IBI/IKI/I,
CITOCOOHOCTBIO M TOTOBHOCTBLIO K CaMOCTOATCIIBHOMY IIOUCKY

METOIOB PENICHHUS 3a7a9 (PU3NUECKOT0 COIePKaHus, TPUMEHEHHUIO PA3TMIHBIX METOOBIO3HAHNS,

BIAJETh BUJAMU JEATEIBHOCTH MO TMOJYYEHUI0O HOBOIO 3HAHUS, €ro HWHTEPIpETalNH,
MpeoOpa3oBaHUI0 W MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIUSAX, B TOM YHCIE MPU CO3JAHHUH
y4eOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIAITh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U U AKTYaJlU3UPOBATH 3a7avy, BBIABUTATh TUIIOTE3Y €&
perieHusi, HaxOAUTh apTyMEHTHI JJIs JI0KAa3aTeIhCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHS;

aHAJIM3UPOBATH IMOJTYYEHHBIE B XOJ€ PEIICHUS 3aJa4H PE3yJbTaThl, KPUTUYECKH OIEHWBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BaTEIbHOMN JESITEIBHOCTH, B TOM
quclie PU U3YYeHUU (DU3UKH;
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JaBaTh OI[EHKY HOBBIM CHTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETb NEPEHOCUTH 3HAHUSA M0 PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATEIHHOCTH;
YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel; BBIIBUTATh HOBBIC
ujeu, IpeiaraTh OpUruHaIbHbIC TOAXO0/Ibl U PEIICHUS;CTaBUTh TPOOJIEMBI U 3a1a4H,
JIOIyCKAIoIUe aIbTePHATUBHBIE PEILICHMUS.

Pa6ora ¢ unopmaunmei:

BJIa/IETh HAaBbIKAMU MOJIyuyeHUsl nH(pOpMaluu (HU3HMUECKOTO COJEPKaHUsl U3 UCTOUYHUKOB PAa3HBIX
TUIIOB, CAMOCTOSATEIbHO OCYIIECTBIIATH IOMCK, AaHalU3, CUCTEMATH3allMI0 U HHTEPIPETALHUIO
nHOpMALUY PA3TUYHBIX BUIOB U (HOPM IpeACTaBICHHUS;

OIICHUBAThH JOCTOBEPHOCTHh MH()OPMAIINY;

HCIIOJIL30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pEeICHUN
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3alMOHHBIX 33Ja4 C COONIOJIEHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE30IaCHOCTH, TUTHEHBI, PECypcOCOEpPEKEHUs, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HMH(OPMAITMOHHOK 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKAHUS B PA3NUYHBIX (opMarax ¢ yd€ToM Ha3zHAUYCHUS
uHbOpMAlMM W L[EJNEeBOM ayIOWTOpWH, BHIOMpas ONTUMAIBHYIO (OpMYy TMpPEICTaBICHUS U
BH3YaJIH3aIiH.

KoMmyHukaTHBHBIe YHUBepcajbHble YueOHble 1eHCTBUA:
OCYIIECTBIISATH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESATEIHHOCTH; PACcIIO3HABATh
HPEANOCHUIKY KOH(MIMKTHBIX CUTyallui M cMArYaTh KOHQUIMKTBI, pa3BEPHYTO U JJOTMYHO U3JIaraTh
CBOIO TOUYKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX

CPEICTB;
MOHUMATH 1 UCTIOJIb30BaTh MPEUMYILECTBa KOMAHTHON U MHANBUAYAILHON PaOOTHI;BEIONPATH
TEMaTHKy U METO/Ibl COBMECTHBIX JACUCTBUH C YUETOM OOLIMX UHTEPECOB,

M BO3MOKHOCTEH KaXKJ0I0 JJICHA KOJIJICKTHUBA,

NPUHUMATD LEJIU COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH JEHCTBUS 110
€€ JNOCTHKEHHUIO: COCTABJIATH IUIaH JEHCTBHH, PACHpeAesATh POJIM C Y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU palboTHI;

OLIEHUBATh KayeCTBO CBOETO BKJA/Ja M KaXJOr0 y4YaCTHMKA KOMaH[bl B OOLIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MJAEH C NO3UMLUH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATETMUYECKOE IOBEJIEHUE B PA3JIUYHBIX CUTyalMsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUITHATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBHS
Camoopranmuzanmus:

CaMOCTOSITENIbHO ~ OCYIIECTBJISTh IO3HABAaTENbHYIO JIEATENBHOCTE B 00JacTh (GU3MKH H
aCTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (DOPMYITUpPOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELIEHUS pacd€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS] TPAKTHUECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MIPEATIOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MTPENOYTEHUH;

JienaTh OCO3HAHHBIN BEIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH3a PEIIEHNUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHHUIO SPYAULUU B 00JACTH (PU3MKH, TOCTOSHHO
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MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLIHOHAJIbHbBI HHTEJLICKT:

JaBaTb  OLIEHKY HOBBIM  CHUTyalUsM,  BHOCUTb  KOPPEKTUBBl B JICSITEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMU MTO3HABATEIBHON peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIXICHCTBHIA U
MBICIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI Pe(IEKCUH IS OLIEHKU CHTYalluu, BHIOOpPAa BEPHOTOPELICHUS;

YMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHMMATH PEIICHUS 110 UX CHHXKEHHUIO; IPUHUMATh

MOTHUBBI M apryMEHTHl APYIHX MpHU aHAIM3€ pPE3yJbTaToOB NESITEIbHOCTH; MPUHUMATH CeOf,

MIOHUMAsl CBOU HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIM3€E PE3YJbTATOB IEATEIbHOCTH; IPU3HABATh

CBOE IPaBO U IIPABO APYTUX HA OIINOKH.

B mnpomecce nOCTHIKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbI MO (U3UKE IS
YPOBHSL CpefHero oOmiero oOpa3oBaHus y OOYYaroOUIUXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEIUICKT, TIPEAIONararniic)OpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIpPaBJIEHUS Pa3BUTUS COOCTBEHHON 3MOIIMOHAILHON Cepbl, ObIThYBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHHUs, BKJIIOYAIOLUIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMAaTh OTBETCTBEHHOCTh 3a
CBOE TMOBEJEHHUE, CIIOCOOHOCTh AJaNTHUPOBATHCS K SMOLMOHAIbHBIM M3MEHEHUSIM U HPOSBIATh
IrMOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIMM, BKIIOYAIOIIEH CTPEMIIEHUE K JIOCTHXKEHHUIO LIEJIU U YCIEXY, ONTUMU3M,
WHULMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/SI U3 CBOUX BO3MOKHOCTEN;

SMIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE JpYTHX,
YUUTBIBATh €r0 IPU OCYLIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh  BBICTPAaUBaTh OTHOILEHUS C JIPYTUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K xonny oOyuenus B 10 kJjacce npenMeTHblE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxxaTb c(hOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MIPUMEPAX POJIb U MECTO (pU3MKH B (POPMUPOBAHUU COBPEMEHHON HAY4HOI
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKM U TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTH
JTIOJIEH;

YUUTBIBATh TPAHUIBl MPUMEHEHHUs HM3Y4YEHHBIX (U3NYECKUX MOJeNei: MaTepuanbHas TOdYKa,
MHepIHalibHas cucTeMa oTc4€Ta, abCOMOTHO TBEPAOE TENO, UCAbHBIN a3, MOJEIN CTPOCHHUS ra3os,
KHUJIKOCTEH U TBEPMBIX TEJ, TOUCUHBINA JIEKTPUUECKUI 3aps] IPH pelieHNH (HPU3NYEeCKHX 3a/1a4;

pacrio3HaBaTh (pU3HUECKUE SBJIECHUS (IPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOpPUM CTPOCHHS BELIECTBA U JJIEKTPOJWHAMUKHU: PaBHOMEPHOE U
PaBHOYCKOpDEHHOE TMPSMOJIMHEHHOE JIBI)KEHHE, CBOOOJHOE TMAaJeHHE Tel, JBUXKEHHE IO
OKPY)KHOCTH, UHEpLHUs, B3auMoJehcTBUE Tel, AuQQy3usi, OpOYHOBCKOE [BHKEHUE, CTPOCHHE
KHUAKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O00bEMa TeNl MpU HAarpeBaHUU (OXJIAXAECHHHU), TEIUIOBOE
paBHOBecHE, UCIIapeHHe, KOHJCHCAlUs, IJIaBJIeHNe, KPUCTAJUIM3AIMs, KUIICHHE, BIIaXKHOCTh BO3/1yXa,
MOBBILICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPbITOM COCYZAE, CBSI3b MEXIY HapaMeTpamu
COCTOSIHMSI Ta3a B M30IpoLeccax, JIEKTpU3alus Tell, B3aUMOICHCTBUE 3aps/I0B;

ONKCHIBaTh MEXAHUYECKOE JBUKEHHUE, UCIIONb3ys (PU3MUECKHe BEIWYMHBI: KOOpJAUHATA, MYTh,
nepeMelieHne, CKOpocTb, YCKOpPEHHEe, Macca Tena, Cujla, UMIYJIbC Teja, KUHETHYecKas SHeprus,
NOTEHIMAJIbHAsl JHEprus, MeXaHudeckas paboTa, MeXaHH4ecKas MOIIHOCTh;, IpPU ONUCAHUU
IIPAaBUIBHO TPAKTOBATh (PM3NYECKUH CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX O003HAUCHUsS U €IUHMIIBI,
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HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BEIIMYMHAMU;

OIKCHIBATh W3YUCHHBIE TEIJIOBBIC CBOIMCTBA TEJI M TEIUIOBBIC SIBJICHUS, MCIIONB3YS (DU3HUYECKHE
BEJIMYMHEI: JIABJICHHUE Ta3a, TeMIIepaTypa, CPEaHssT KUHETHUECKAs YHEPTHsl XaOTHYECKOTO JBUKCHUS
MOJICKYJ, CpEIHEKBaJpaTHUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPIHS,
pabota raza, KO3QPUIUEHT MOJIE3HOTO JCHCTBHS TEIIOBOTO JBHUTATEINS, MPU OMUCAHWH IPABUILHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIIOJIb3YeMbIX BEIWYHH, MX OOO3HAYEHUS W CIUHUIIBI, HAXOIUThH
(OpMYyIIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BEIMYHHY C APYTUMHU BETUIHHAM;

OMKCHIBATh M3YYCHHBIC DSJEKTPUYECKHE CBOWCTBA BEIIECTBA M JJICKTPUUYCCKUE SIBIICHUS
(mporieccpl), HCIONB3Ys (PU3HUYECKUE BEIWYHMHBI: AJICKTPUUSCKUI 3apsiy, AJIEKTPUYECKOe TIoJe,
HaNPsHKEHHOCTh TIOJIS, TOTEHIMAJ, Pa3HOCTh IMOTEHIMAJIOB; MPU OIMUCAHUU MPABHILHO TPAKTOBATH
(bu3nYecKuil CMBICT HCIOJIB3YEMBIX BEJIMYWH, UX 0003HAUCHHS W CIMHUIIBL, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIIMYMHY C IPYTUMHU BEIIMYHHAMU;

aHATM3UPOBATh (PU3MUYECKHE MTPOIIECCHI U SIBIICHUS, UCTIOIb3Ysl (PU3NICCKHE 3aKOHBIM ITPHHIIUTIBL:
3akoH BcemupHoro TtaroteHus, |, |l u Il 3akonsr HproTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUH, 3aKOH COXPAHCHHUS WMITYJIbCA, MPHHIMII CYIEPIO3UIUN CHJI, TPUHIUI PaBHOIPABHS
WHEPIUATBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KMHETUYCCKYIO TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BhIC
3aKOHBI, CBSI3b CpPEIHEH KHHETHYECKOHW JHEPIHMHM TEIUIOBOTO JBMXKCHUS MOJIEKYJT C aOCOJIOTHOM
TEMIIEPATypOH, MEePBbIA 3aKOH TEPMOJUHAMHUKHU, 3aKOH COXPAaHEHHUS JJIEKTPUYECCKOTO 3apsjia, 3aKOH
Kynona, npu 3ToM pa3ingarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAKCHHC H
yciioBuUs (TpaHuLbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IPHHIMUIIBI JCUCTBUS MAIIWH, HPUOOPOB M TEXHUYECKHUX YCTPOWCTB;
pa3auyaTh yCIOBHS MX O€30IMACHOTO UCTIOIB30BaHUS B TIOBCETHEBHOM JKU3HH;

BBITIOJHATh DKCIEPUMEHTHI TI0 HCCICIOBAaHUIO (U3MYECKHX SBICHHUH M TIPOIECCOB C
WCIIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUi, IpU 3TOM (hopMyaupoBaTh mpodiemMy/3anady u
TUNIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPEMIOKEHHOTO OO0OpYIOBaHUS,
MIPOBOAUTH OMBIT U (OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSIMBbIE U KOCBEHHBIC M3MEPCHHs (PU3NYCCKUX BEIUYMH, TIPU 3TOM BBIOMPATH
ONTHUMAJBHBIA CIMOCO0 H3MEpPEeHUsT M HCIOJIb30BaTh H3BECTHHIE METOJbI OILIEHKH MOTPelIHoCTen
U3MEPEHMUI;

UCCIICJIOBATh 3aBUCHMOCTH MEXAY (PU3NUCCKUMHU BEIUYMHAMH C HCIOJB30BAHUEM MPSIMBIX
U3MEpEeHull, MpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATH pe3yabTaThl MOTYyYCHHOU
3aBUCHUMOCTH (DU3UYECKUX BEIWYMH B BUJIE TaONWIl U TpaduKoOB, Ne1aTh BBIBOIBI MO pe3ylbTaTaM
UCCIIETOBAHMS;

coOnrofaTh MmpaBuiia OE30MacHOTO TpyJa MPHU MPOBEACHUU UCCIEJOBAHHMA B paMKax ydeOHOTO
OKCIIEPUMEHTa, y4eOHO-MCCIEAOBATEIbCKOM M  MPOEKTHON JEATEIbHOCTH C HCIOIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemate pacu€THBIE 3a7a4d C SBHO 3aJaHHON (U3MUYECKON MOJENbI0, UCIONB3Ys (pu3udeckue
3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/la4Hl BRIOUPAThH

(bu3NYECKYI0 MOJIENb, BBIACIATh (pU3NUeCKre BETUYUHbBI U POPMYibl, HEOOXOIUMBIE Ul €€ peleHus,
MIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAUeHUA(PU3NIECKON BETUUHUHBI;

pelaTth KauyeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTUYECKH HENPOTHUBOPEUYMBYIO IEMOYKY
PacCyXJIEHHI ¢ OMOpOi Ha W3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE SIBICHUS;

UCIIOJIb30BaTh MPH PELICHUU YUeOHBIX 3a/1a4 COBpPEMEHHBbIE MH(OPMAITMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETALUU U TPEACTaBICHUS Y4eOHOH M HAay4yHO-TIOMYJISIPHOMN
MHPOPMALIUK, TOTYYEHHONH M3 pPa3IUYHBIX HWCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMYIO
uH(pOpMaILIO;

NPUBONUTE TPUMEPHI BKJIAZA POCCHUMCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOBB pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU UTEXHOIOTUI;
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HCIIOJIL30BATh TCOPCTUUCCKUEC 3HAHUA 10 (I)I/I3I/IK€ B HOBCGI[HGBHOﬁ KU3HU OJIA O6€CH€‘I€HI/IH
0e30macHOCTH TMpH OOpaIIeHUH C NpUOOpaMHU U TEXHUYECKHMMH YCTPOMCTBAMHM, Ui COXPAHEHUS
3II0OPOBbSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIICH Cperie;

paboTaTh B TpyNIe C BBIIOJHEHHEM DAa3JIMYHBIX COLMAJIBHBIX POJIEH, IMIAHUPOBATH PabOTy
IpyIIibl, padluOHAJIBHO pacupCACIATh 00s13aHHOCTH U IUIaHUPOBATh ACATCIIBHOCTbL B HECCTAHAAPTHBIX
CUTyaluiX, aZICKBATHO OLCHHUBAThH BKJIaJ KaXXJI0ro M3 YYaCTHHMKOB TPYIIIIBI B PCIICHHUC
paccMarpuBaeMoi poOIeMBl.

K xonmy oOyuenus B 11 kJjacce mpenMeTHblE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00 YUAIONIMXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MIPUMEPAX POJIb U MECTO (pU3HKH B (POPMHUPOBAHUN COBPEMEHHON HAYYHOM
KapTUHBl MUpa, B Pa3BUTHM COBPEMEHHON TEXHUKHM M TEXHOJIOTMH, B IIPAKTUYECKON IEATEIBbHOCTH
JOJIEH, IeTIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MHPA;

YUUTHIBATH TPAHUIIBI IPUMEHEHHS U3YUCHHBIX (PH3HUUECKUX MOJIEIICH: TOUCUHBIN JICKTPHUCCKHUM
3apsij, JIyd CBETa, TOYCUHBI UCTOYHUK CBETA, SJEPHAs MOJECIbh aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO
SIpa TIPU PEIICHUU PU3NUECKUX 3a]1ay;

pacrio3HaBath (hU3MYECKHE sIBICHUS (TPOLIECCh]) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA ¥ KBAHTOBOW (U3UKH: DJIEKTPUYECKas IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHNYECKOEC, MaroHuTHOC HeﬁCTBHﬂ TOKa, B3aI/IMOI[eI\/JICTBI/I€ MAarHuToB, JJICKTpOMArHvuTHasA WHAYKIUA,
JICUCTBUE MArHUTHOTO TIOJII Ha IPOBOJHUK C TOKOM M JIBFDKYIIUICS 3apsij, dJIEKTPOMArHUTHBIC
KoJieOaHWsT M BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPaHEHHE CBETa, OTPAXCHUE, INPEIOMIICHUE,
uHTephepeHIys, TudpaKkius ¥ TOIPU3aus CBETa, TUCTICPCHs CBETa, (POTOAIEKTPHUECKUN YPPEKT
(poroaddexr), cBeTOBOE aBICHHWE, BO3HMKHOBCHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTD,

ONMCHIBaTh M3y4YEHHBbIE CBOMICTBa BelIECTBA (DJEKTPUUYECKHWE, MAarHUTHBIE, ONTHUYECKUE,
AJIEKTPUUYECKYIO TPOBOAMMOCTb pa3IMYHBIX Cpel) U DIIEKTPOMAarHUTHbIE SBJICHUS (IPOLIECCHI),
UCHOJb3Yysl (U3NUECKUE BEIMUYMHBI: DJEKTPUUYECKUN 3apsi, cuja TOKa, dJEKTPUUYECKOe HANpsKEHHUE,
JIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTh IOTEHLMAIOB, 3JEKTPOJBMXKYINAs cuiia, padoTa TOKa,
MHIYKIHMST MarHUTHOTO Mouisd, cwia AmMrepa, cuina JIopeHna, MHIAYKTHBHOCTb KAaTyIIKH, SHEprus
3JIEKTPUUYECKOTO0 M MAarHUTHOTO TOJeH, MepuoJ W yacTtoTa KojeOaHWi B KoJIeOaTeJIbHOM KOHTYpeE,
3apsi M cuJa TOKa B Ipolecce TapMOHMYECKUX JJIEKTPOMArHUTHBIX KosieOaHud, (QOKycHOe
paccTosiHHE U ONTHYECKasl CUJIA JIMH3bI, MPU OMMCAHUM MPABUIBHO TPAKTOBATh (PM3MYECKHI CMBICI
UCMOJIb3yEeMbIX BEJIMUYUH, UX 0003HAUCHMS U €MHHULIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bU3NYECKyI0 BETUUNHY C APYTUMH BETUUYUHAMU;

OIKCHIBATh M3yYEHHbIE KBAHTOBBIC SIBICHHUS U MPOLECCHI, UCIONB3Ys (PU3MUECKUE BETUYMHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U UMIYJIbC (OTOHA,
Mepuoj] MoJlypacnaaa, 3HEpPTrus CBS3M AaTOMHBIX SJ€p, NpPU ONHCAHUM TNPABUIBHO TPAKTOBATh
(bu3nyecKuit CMBICI UCIMOJIb3YEMBIX BEITUYMH, UX 0003HAYEHUS U €AMHMIIBI, YKa3blBaTh  (OPMYIIbI,
CBSI3BIBAIOLME JaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYMHAMH, BBIUUCISATH 3HAYCHUE
(hbU3UYECKOI BETUUHHBI,

aHAIM3UPOBATH PUNYECKUE MPOLIECCHI U SBJIECHUS, UCTIONb3Yys (PU3NUECKIe 3aKOHBIN TPUHIIUIIbL:
3akoH OwMma, 3aKOHBI MOCJEOBATEIHHOIO M MAapaJIeNbHOTO COEIWHEHHS MPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH AJIEKTPOMArHUTHOW WMHIYKIMH, 3aKOH HPSIMOJIMHEWHOTO pPaclpOCTpaHEHUS
CBETA, 3aKOHBl OTPAXEHUS CBETA, 3aKOHBI IIPEJIIOMJICHUS CBETa, YpPAaBHEHHME OWHINTEWHA IS
dboTodddexra, 3aKOH COXPAHEHHs] DHEPTUM, 3aKOH COXPAHECHHs] HUMITYJIbCA, 3aKOH COXPAaHCHHS
ANIEKTPUYECKOTO  3apsifa, 3aKOH COXpPaHEHHWs MAaccOBOrO 4HMCIa, TNocTyiaaTsl bopa, 3akoH
palMOaKTUBHOTO pacmajza, IMpH 3TOM pa3uyaTh CIOBECHYIO (OpPMYTHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBHS (TPaHHIIbI, 00J1aCTH) IPUMEHUMOCTH;
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OTpEeNATh HANpaBJICHHE BEKTOpa HHAYKLIMHW MAarHUTHOTO IO TPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JlopeHua;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBIIIOJIHATL OKCIOCPUMCHTBI 110 HCCICOOBAHHIO (1)I/ISI/ILI€CKI/IX SIBICHUM W mponeccoB ¢
MCTIOJIb30BAHUEM TIPSIMBIX, U KOCBEHHBIX U3MEPEHUH: IIPU 3TOM (OPMYIHPOBATH MpodIeMy/3agauy u
TUIIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh  YCTAHOBKY W3 IPEIIOKEHHOTO 000pyIOBaHHMS,
MIPOBOAUTDH ONBIT U POPMYIHPOBATH BHIBOIBL;

OCYHICCTBJIATL MPAMBIC U KOCBCHHBIC M3MCPCHUA (1)I/ISI/ILIGCKI/IX BCJIMYHH, IIPpHU 3TOM BBI6I/IpaTb
OIITUMAaJbHBEIA CII0CO0 HU3MCPCHUA MW HCHOJB30BATh HM3BCCTHBIC MCTOJbI OLCHKHU HOI‘peI_HHOCTef/'I
HU3MEpEHUI;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSMBIX W3MEPEHUI: Mpu
3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCUPOBATh PE3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE TaONHIl U TpadUKOB, JeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMUS,

co0iroaTh MpaBuiIa 0E30MaCHOrO TPyAa NMPH IPOBEACHUHM HCCIEIOBAaHHH B paMKax y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-MCCIICIOBATEIILCKOW M TPOEKTHOH  AEATENbHOCTU C HCIOJIb30BAaHHEM
U3MEPUTENIBHBIX YCTPOMCTB H 1a00paTOPHOTO 000PYIOBAHUS;

pemaTs pacuéTHBIE 3a/la4d C SBHO 33JJaHHON (PU3MUECKOW MOJIENbIO, MCIIONB3Ys (PU3UYECKHE
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7aud BEIOMPATh (PU3MUYECKYIO MOJIEINb, BBIICIATh
¢bu3nveckre BeTUIMHBI  (HOPMYJIIbl, HEOOXOMMBIE IIIsie€ pelIeHHs, TPOBOIUTH PACUETH U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAUYCHHS (PH3UUECKON BETMUUHBI;

pemaTh KayeCTBEHHBIE 3aJadd: BBICTPAWBATh JIOTMYECKH HETPOTUBOPEUMBYIO IICTIOUKY
paccyXIIeHHH C OTIOPO Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SIBIICHUS;

UCTIOJIB30BATh MPH PEUICHUU YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAITMOHHBIE TEXHOJIOTHUH IS
MIOUCKA, CTPYKTYPUPOBAHHMS, WHTEPIPETAIMA M TPEACTABICHUS y4eOHOW M HAy4HO-TIOIMYJISIPHON
MHGOPMALIUK, TOJYYEHHOM W3 pa3IMYHbIX MCTOYHMKOB, KPUTUYECKHU AHAIM3HPOBATH IOJy4aeMYHO
uH(pOpMaINIO;

OOBSICHATH TPHHLIWIBI JEHCTBUS MAaIIWH, MPUOOPOB M TEXHHUYECKUX YCTPOWCTB, Pa3INYaTh
YCIIOBHSI UX O€30IMTaCHOTO MCITOJIb30BaHMS B TIOBCEAHEBHOM KHU3HH,

NPUBONUTE TPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOBB pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKUU TEXHOIOTHIA;

UCTIOJIB30BaTh TEOPETUYECKHE 3HaHH 1O (U3UKE B MOBCEIHEBHOW KM3HM JUIs 0OECTICUCHHUS
0€30MacHOCTH TPH OOpaIIeHWH C NPUOOpPaMHU W TEXHUYECKHMMH YCTPOWCTBAMHM, JUISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM IKOJIOTMYECKOTO TIOBEICHHSI B OKPYKAIOIIEH cperie;

paboTaTh B TpyMIE C BBHIIOJHEHHEM pPa3IMYHBIX COLMATIBHBIX PpOJIeH, MIaHMPOBATH PaboOTy
IPYIIIBI, PpallMOHAIBHO paclpeseNniaTh 00s3aHHOCTH M IJIAHUPOBATH JESITENbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIGHHMBaTh BKJAJ KaXJOr0 M3 YYaCTHUKOB TpPYNNbl B peIIeHUE
paccMaTpuBaeMoi IpoOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue DJIeKTpOHHbIE
Ne KomnnuectBo (undpoBsie)
pas3aesoB u TeM OCHOBHBIE BUJIBI I€ATEILHOCTHOOYIAIOIINXCS 6
n/m 6 4acoB [IporpamMMHoOe coniep:kanue o0pa3oBaTenbHbIC
y4eOHOro npeaMera pecypest

Pa3znen 1. ®uzukan METOAbI HAYYHOI'O ITO3HAHUSA

11

Ddusuka u MCTOBI
HAaY4YHOI'O [TIO3HAHUA

2 dusuka — HayKa o npupoae.Hayunsie
METObI IO3HAHUAOKPYKAOLIETO
Mupa. Ponb skcriepumMenTa u Teopun
B IIPOLIECCE TO3HAHUS TPUPOJBL.
JKCIIEPUMEHT B (hPU3HKE.
MonenpoBaHue pU3NIECKUX
sIBJICHUI U nporieccoB. Hayunsle
runore3bl. u3nyeckue 3aKoHbI U
Teopuu. I paHuLIBI TPUMEHUMOCTH
(u3nueckux 3akoHOB. [IpuHIMI
cooTBeTCTBUS. Poib 1 MecTo pusuku
B D OpMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN JESITETbHOCTH JIFOACH

M3ydeHne HayYHbIX (SMIUPUYECKUX U
TEOPETUYECKHX ) METOI0B TTO3HAHUS
OKpy>Katomiero mupa. O6cyx1eH1e rpaHuL
MPUMEHUMOCTH(PH3MUECKUX 3aKOHOB U TEOPHil.
PaboTa B rpymnme 1o noJroToBKe KOpOTKUX
COOOMICHNH O poJIM 1 MeCTe(DU3UKH B HAYKE U B
[PAKTUYECKOHN JEATEIIbHOCTH JIIOIEH.
JleMOHCTpalys aHAJIOTOBBIX U IH(POBBIX
M3MEPUTENIbHBIX TPUOOPOB,KOMIIBIOTEPHBIX
naTynkoB. OCBOEHHE OCHOBHBIX MPUEMOB PadOTHI
c uu¢poBoii 1aboparopueil no puznke

https://resh.edu.ru/sub
ject/lesson/5894/cons

pect/90070/

OTHOCHUTETBHOCTH MEXaHUUECKOTO
nerkenna. CucreMa oTcuéra.
Tpaexropus. [lepemenienne,
CKOPOCTb (CpeHss CKOPOCTH,
MTHOBEHHAsI CKOPOCTh) NyCKOPEHUE
MaTepUaTbHOM TOUKH, UX MIPOSKIINH
Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHue nepeMerieHni u

Hroro mo pazneny 2
Pa3nen 2. Mexanuka
2.1 Kunemarnka 5 MexaHu4ecKoe JTBUKCHUE. [TpoBeeHne YIKCIIEPUMEHTA: H3YUCHUE

HEPAaBHOMEPHOTO JIBUKEHUS C LENbIO
OIpEEICHUS MTHOBEHHOU CKOPOCTH;
MCCIEA0BAHUE COOTHOIICHMS MEXTY YTIMH,
[IPOMICHHBIMU TEJIOM 3a I10CIIEA0BATEIbHbIE
[PAaBHBICITPOMEKYTKH BPEMEHU MPH
[PABHOYCKOPEHHOM JBH)KEHUH C HAYAJIbHOU
CKOPOCTBIO, PABHOW HYJIIO; U3Y4YECHHE JIBH)KCHUS
[IapPUKA B BI3KOW JKUJKOCTHU; U3yYEHUE

https://resh.edu.ru/subject/I

esson/6287/start/46887/

https://resh.edu.ru/subject/I

esson/3721/start/160133/
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CJI0)KEHHECKOPOCTEN.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE IBU)KEHUE.
['paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U
[epeMeLICHUS MATEPUAIIBHON TOYKH
0T BpeMeHH. CBOOOHOE Na/IeHHE.
'Y cKOpeHHeCcBOOOTHOTO TIACHHUS.
KpuBonuHeiiHOE IBUKEHHUE.
JIBrKEeHHE MaTepuaIbHON TOYKH 10
OKPY>KHOCTH C ITOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIJIOBas
CKOPOCTb, JIMHEIHAsI CKOPOCTb.
[lepuros 1 yacTora oOpaleHUs.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE.
TexHu4ecKkue yCTponucTBa U
[IPaKTU4YECKOE IPUMEHEHUE:!
CIIUIOMETP, IBUKEHUE CHAPSIJIOB,
LIENTHbIE ¥ PEMEHHBIE NIEpeaun

JIBIDKEHUS Teja, OpPOIIEHHOTO TOPU30HTANIBHO.
OOBsICHEHNE OCHOBHBIX PUHIUIIOBACHCTBUS
TEXHUYECKHUX YCTPOMCTB,TAKUX KaK: CIUAOMETD,
LIEIIHbIE U PEMEHHBIE NIEPEAAYN IBUKEHUS; U
yCJIOBHM UX O€3011aCHOTO MCIIOJIb30BaHUS B
[TIOBCEIHEBHOM KU3HU. Pemienne pacu€THbIX
3aJa4 C sBHO331aHHON (PU3NYECKON MOJIENBIO C
MCTIOJIb30BAHUEM OCHOBHBIX (hOPMYIT
kuHemaTuku. [loctpoenue u ananu3 rpadukoB
3aBUCHUMOCTEN KHHEMaTUYECKUXBEIUYUH OT
BPEMEHH ISl PABHOMEPHOTO U
[PABHOYCKOPEHHOT'O IIPSMOJIMHENHOTO JIBUKEHMUSL.
Pacrio3HaBaHue (pU3NYECKUX SBICHUNB y4eOHBIX
OTbITaX U OKPY’KaIOLEH )KU3HU: paBHOMEPHOE U
[PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE IBUJKEHUE,
CcBOOOHOE MMaIeHUE TEIL, IBHKECHUE 10
OKpYXHOCTH. ONMCaHNe MEXaHUYECKOTO
TIBIDKEHUS C MCTIOJIB30BaHUEM (PH3HUYECKIX
BEJIMYMH: KOOPAWHATA, IIyTh, [IEPEMEILICHUE,
CKOpOCTb, ycKOpeHue. PaboTa B rpynmnax npu
MJIaHUPOBAHUM, TPOBEICHUHU U HHTEPIIPETALINH
[PE3yJIbTaTOB OIBITOB, aHAJIN3E JOTOTHUTEIbHBIX
MCTOYHUKOB HH(POPMALIUH 110 TEME.

https://resh.edu.ru/subject/I

esson/3711/start/47122/

https://resh.edu.ru/subject/I

esson/6288/start/47151/

2.2

/InHamuka

[IpuHLONATI OTHOCUTEIBHOCTH
["anunes. [lepssiii 3akoH HeroTOHA.
MHepryanbHbIe CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
Cynepno3uiuu cui. Bropoil 3akoH
HproTona 11 MaTepruaabHON TOUKH.
Tperuii 3akoH HeroToHa miist
MaTEpHUaIbHBIX TOUEK. 3aKOH
BceMUpHOro TsaroteHus. Cuia
TskecTd. IlepBas kocmudeckas
ckopocTh. Cuita ynpyroctu. 3akoH
I'yka.Bec Tena.

CpaBHEHHE MaccC, B3aUMOAEHCTBYIOIINX TEI.
M3ydeHne 3aBUCHMOCTH CHUJIbI YIIPYTOCTH OT
nedopmaluu; cpaBHEHNE CUJT TPEHUS TTOKOS,
KayeHUs U CKOJIbKeHUs. OObsiCHEeHNE
HeBecoMmocTH. [IpoBenieHne sKcriepuMenTa:
MCClIeIOBAaHHE 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIMX B IPYKUHE U PE3MNHOBOM 00paslie,
0T UX Aepopmarum; u3ydeHue IBUKEeHUs Opycka
[0 HAKJIOHHOH TIJIOCKOCTH; NCCIIEIOBAHUE
[YCIIOBHIA paBHOBECUSTBEPIOTO TeJIa, UMEIOIEro
ochb BpatnieHus. O0bsicCHeHHe 0COOeHHOCTEN
[PAaBHOMEPHOT'O U PaBHOYCKOPEHHOTO

https://resh.edu.ru/subject/I

esson/6286/start/47238/

https://resh.edu.ru/subject/I

esson/4717/start/270738/

https://resh.edu.ru/subject/I

esson/4718/start/47325/
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Tpenne. Buapl Tpenus (moxos,
CKOJIb)KeHUs, kKaueHus). Cua
rpenusi. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbXKEHUS M CHIIATPEHUS TTOKOSI.
Koaddumnment tpenus. Cuna
COMPOTHUBIICHUS NPU ABUKCHUU TeJIa
B KUJIKOCTU WJIM rase.
[TocTynarenbHOE U BpalaTeIbHOE
NBUKEHHE a0COTIOTHO TBEPAOTO
resa. MOMEHT CHIIBI OTHOCUTENBHO
ocuspartienus. [lneyo cunpl. YcinoBus
[paBHOBECHs TBEPAOTO Tea.
TexHuyeckue ycTpoiicTBa u
MPaKTUYECKOE MPUMECHECHHE:
MOALIUITHUKY, IBUXKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB

MPSMOJTMHEHHOTO IBMYKCHHS, CBOOOTHOTO
MajieHus Tel, TBUKEHUSIIO OKPY>KHOCTH Ha
OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
rsiroteHust. OObsICHEHNE OCHOBHBIX TPUHITUIIOB
NEUCTBUSA MOJIIUITHUKOB U UX MPAKTUYECKOTO
npuMeHeHusi. OObsICHEHNE ABIKCHUS
MCKYCCTBEHHBIXCITYTHUKOB. Pelienne pacuéTHbIX
3a/1ad ¢ IBHO33JaHHON (PU3UYECKON MOJIETIBIO C
MCITOIb30BAaHMEM OCHOBHBIX 3aKOHOBH (POPMYIT
MUHAMUKHU. PacriosHaBaHne GU3NYECKUX SBICHHMA
B yUE€OHBIX ONBITAX U OKPYKAIOIIEH KU3HU:
MHEpLUs, B3aUMOJCHCTBHE TN, AHAIIN3
(bU3UIECKUX MPOIECCOB M SIBICHUH C
HCIOJIb30BAHUEM 3aKOHOB UITPUHIIMIIOB: 3aKOH
BCceMHUpHOTO TsroTeHus, [, IT u 111 3akoHbI
HproToHa, MpUHIIAI CYNIEPIIO3UIIAN CUJI, IIPUHIIMIT
ABHONPABHOCTH MHEPIHAIBHBIX CUCTEM OTCUETA

https://resh.edu.ru/subject/I

esson/4721/start/47472/

https://resh.edu.ru/subject/I

esson/6289/start/47531/

2.3

3aKOHBI COXpaHCHHA
BMCXAaHHUKEC

HMiynsc MaTepUaIbHONM TOYKHU
(Tenma), CUCTeMBI MaTepUATBHBIX
To4yeK. MIMIynbC CUIIbI 1 U3MEHEHHUE
MMITYJIbCa TeJla. 3aKOH COXPaHEHUs
MMIyJibca. PEakTUBHOE IBUKEHUE.
PaGota cuiibl. MOIIHOCTH CHUJTBL.
Krnaernueckas OHEPTrU-d MaTepHaHBHOf/'I
Touku. Teopema 00 U3MEeHEHUU
KUHETHUYECKON YHEPIUH.
[ToTeHmanbHas YHEPTHUS.
[ToTeHIManpHas SHEPTUs YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToTeHImanpHas SHEPTUs T
BOJIM3U TTOBEPXHOCTH 3EMITH.
[ToTeHIManbHbIE U HEMOTEHIMAIb
HbIe criTbl. CBSI3b pa0OTHI HETIOTEHIIH
QIBHBIX CUJI C UBMEHEHHEM
MEXaHUYECKOW SJHEPTUU CUCTEMBI

[IpoBeneHuE FIKCIIEPUMEHTA: U3yUEHUE
A0COTFOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX
OJIMHAKOBLIX HUTAHBIX MAaSTHUKOB;
MCCIIeTOBAaHUECBSI3U PAOOTHI CHIIBI C U3BMEHEHHUEM
MEXaHWYECKOW YHEPTUHU Tejia Ha IPUMepe
[pacTsKEHUs PE3UHOBOTOKryTa. OLeHKa
AOCOJTIOTHBIX U OTHOCHUTEIIbHBIXTIOTPEIITHOCTEN
M3MepeHul PU3NIECKUXBETUYHH.

Pemienne pacu€THBIX 3a/1a4 C SIBHO3aIaHHON
(hr3MUECcCKOil MOJIENBIO C UCTIOIB30BAaHUEM
OCHOBHBIX 3aKOHOBHU (hOPMYJT TMHAMUKH U
3aKOHOB COXpaHEeHUs. Pelenne kaueCTBEHHbBIX
3ajayu ¢ ONMOpor Ha U3YYCHHBIC B pa3Jieie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTUH
(busnveckue sBieHus. OnrcaHne MEXaHMIeCKOTO
NTBUKEHHSI C MCTMIOJIb30BaHUEM (PU3NIECKUX
BEJIMYWH: UMITYJIbC T€JIa, KHHETUYECKast SHEPTHs,
MOTEeHIIMATbHAS SHEPT s, MeXaHNYecKaspadoTa,

https://resh.edu.ru/subject/I

esson/5895/start/138339/

https://resh.edu.ru/subject/I

esson/4719/start/8645/

https://resh.edu.ru/subject/I

esson/6290/start/197453/

https://resh.edu.ru/subject/I
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https://resh.edu.ru/subject/lesson/4720/start/270767/

Tes1. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPTUU. YIIpyrue u
HEYyIpyTrue CTOJIKHOBEHHUS.
TexHudeckue ycTpoucTBa u
[TPaKTU4YECKOE IPUMEHEHUE:!
BOJOMET, KOIIEP, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET

MeXaHU4ecKas MOUTHOCTb. AHAIN3 (PU3NYECKUX
IIPOLIECCOB U ABJICHUH C UCIIOJIb30BaHUEM 3aKOHA
COXPAHEHHsI MEXaHUYECKOU YHEPIUH,3aKOHA
coxpaHeHHst uMIyinbca. OOBsICHEHNE OCHOBHBIX
ITPUHLIMIIOB JEHCTBUS U IPAKTUYECKOTO
IIPUMEHEHHUsSI TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET.
OOBsICHEeHNE ABIKEHHSI PAKeT C OMOpPOWHa
M3ydeHHbIE (PU3MUECKUE BETUUUHBI U3aKOHBI
MeXaHUKH. Vcnonp30BaHue pH OATOTOBKE
COOOLIEHNI O IPUMEHEHNU 3aKOHOB MEXaHUKHU
COBPEMEHHBIX UH(POPMAILIMOHHBIX TEXHOJIOTH
ULl IOMCKA, CTPYKTYPUPOBaHUs, HUHTEPIIPETALIUN
Y TIpe/ICTaBICHUS MHPOPMAIIUH, KPUTHYECKHUHA
aHaIu3 noxydaemoi nHpopmanuu Ilposenenue
KOCBEHHBIX H3MEPEHUIN,UCCIICIOBAHUN
3aBUCUMOCTEH (pU3MUECKUX BEIMYMH, IPOBEPKA
MPEUIOKEHHBIX THIIOTE3

esson/4720/start/270767/

https://resh.edu.ru/subject/I

esson/5896/start/47771/

Hrtoro no pazaeny
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Paznen 3. MosekyasipHasi pu3uKa 1 TepM

OMHAMMNKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHUHETUYECKOM TEOPUU

9

(OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO
KHHETUYECKON TEOPUHU U UX OIBITHOE
o0ocHOoBaHKe. bpoyHOBCKOE
nekenue. uddysus. Xapakrep
NBYMKEHUS M B3aUMOJACHCTBHUS YaCTHI]
BemiecTBa.Mojienu CTpoeHus ra3os,
PKUJIKOCTEN U TBEPIBIX TEI U
00BSACHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE 3TUX Mozeje. Macca u
pa3mepbl MoJiekyi. KonmmaectBo
BemectBa. [locrossunast ABoraapo.
TernmoBoe paBHOBecue. TeMmneparypa
u e€ usmepenue.lllkana remnepatyp
lenscus. Monens uaeaabHOTO rasa.

[IpoBeeHue sKcIIepUMEHTa: ONpeaAeIeHUE MacChl
BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE
M3MepeHuil 00bEMa KOMHATBI, JaBICHUSAU
TeMIepaTyphl BO3lyXa B HEl; UCCIIEIOBaHHE
3aBHCUMOCTH MEX/1y IapaMeTpaMu COCTOSTHUS
pazpexxenHororasa. OneHka adCONIOTHBIX U
OTHOCHUTEJIbHBIXIIOIPEIIHOCTEN U3MEepeHUi
buznyeckuxBenudrH. OOBICHEHHE OCHOBHBIX
MPUHIUIIOB JACHCTBUI TepMOMETpa U GapomeTpa
MyCJIOBUH MX 0€30IaCHOTO MCIOJTb30BAHHS B
MoBCceIHEBHOM ku3HU. Pacno3HaBanue
(br3MUECKUX SBJIEHUIB YUEOHbIX OMbITaX U
OKpYykarolen xu3Hu: 1uddysus, OpoyHOBCKOE
nBokeHue. ONICaHne TETUIOBBIX SBICHUH C

https://resh.edu.ru/subject/I

esson/4722/start/47800/

https://resh.edu.ru/subject/I

esson/3741/start/78608/

https://resh.edu.ru/subject/I

esson/4740/start/15520/

https://resh.edu.ru/subject/I

esson/3731/start/47858/
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OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHYECKOUTEOPHUH HI€aTbHOTO
ra3a. AOCOJIIOTHas TeMIepaTypa Kak
MepacpeIHEN KUHETUYECKOW SJHEPTUU
TEIJIOBOTO JIBM)KEHUS YaCTHI] Tasa.
[[Ixana remneparyp KenpBuna.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akoH
JlanpToHa. M3ompoiieccrl B
WJIeaTbHOM ra3e C MOCTOSIHHBIM
KOJMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBiIeHue
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
n300apa. TexHuueckue ycTporcTsa u
[PAKTUYECKOE IPUMEHEHHE:
repMoMeTp, bapomeTp

IMCITOJIB30BaAHUEM (bHBI/I‘*ICCKI/IX BCJIIMYHH:

https://resh.edu.ru/subject/I

esson/6291/start/15491/

TaBJICHUE rasza, TEMIEpPaTypa,CpeIHss
KUHETUYECKas SHEPTUsl XaOTHUECKOIO JIBH)KEHUS
MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh
MOJICKYJI. AHAIU3 (PU3NUECKHUX MPOIIECCOB H
sIBJICHHM ¢ ucnoab3oBanneM MKT,ra30BbIx

https://resh.edu.ru/subject/I

BaKOHOB, CBsiA3HU cpenHeﬁ KUHETHYCCKOMN SHEpIrun

esson/5898/start/15462/

TETIIIOBOTOJIBYDKSHUS MOJIEKYJT C a0COIIOTHOM
reMIiepatypoii. PereHue pacu€THbIX 3a/1a4 ¢
SIBHO33IaHHOW (pM3NYECKOI MOJEIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX nonoxkenuit MKT,
3aKOHOB M (DOPMYIMOJIEKYIAPHON (PU3HKH.

https://resh.edu.ru/subject/I

PaGora B rpynmnax npu IiaHupOBaHHH,

esson/6292/start/325554/

[POBECHUH, HHTEPIIPETAIIMH PE3YTHTATOB
OIIBITOB M aHAJIU3E JOTIOJHUTEILHBIX HCTOYHUKOB
nH(pOpMAIMY IO TEME

3.2

OCHOBBI
TEPMOIUTHAMUKHN

10

TepmoauHaMuyeckas cucTemMa.
BayTpeHHss Heprus
TEPMOJNHAMUYECKON CUCTEMBI U
criocoObl €€ n3menenus. Konnuectro
TeIUIOTHI U paboTta. BHyTpeHHss
PHEPTUsl OAHOATOMHOI'O UEAJILHOTO
rasa. Buns! rermonepenaun:
TEII0NPOBOJHOCT,KOHBEKLIUS,
M3JIydeHue. Y IeNnbHas TeII0EMKOCTh
BemecTsa. KoanyecTBo TemioTsl npu
rerutonepenaye. Ilonstue o6
agunabatHoM miporiecce .IlepBorit
3aKOH TepMOAUHAMUKU. [IpumeHeHue
MEepBOro 3aKOHA TEPMOJUHAMUKH K
n3onpoueccam. I'papuueckas
MHTEeprpeTanus padoTsl raza. Bropoit
3aKOH TEPMOJAMHAMMUKH.
HeoOpatumocTh mpo1ieccoBB

Iprupoac. TenoBbie MaIlIUHEI.

HpOBeI[eHI/Ie OKCIICPUMCHTA: UBMCPCHUC

https://resh.edu.ru/subject/I

y1€IBbHOM TeroéMKOCTH BelecTBa. O1eHka
A0COTFOTHBIX U OTHOCHTEIBHBIXIIOTPEITHOCTEN

esson/5897/start/150904/

n3MepeHuil pusndyeckuxpenudut. M3yduenue
MoJiesielt TapoBOi TypOUHBL, ABUTaTeNs
BHYTPEHHETO CrOpaHUsl, pEaKTUBHOI'O IBUTATEIIS.
OOBsicHEeHHE IPUHIIUITIOB ACHCTBUS U YCIOBUN

https://resh.edu.ru/subject/I

0€30I1aCHOTO UCIOJIL30BaHHUS B IMOBCEAHEBHO

esson/4723/start/15578/

PKU3HU JBUTATEIIIBHYTPEHHETO CTOPaHMs,
OBITOBOTOXOJIOMIIBHUKA, KOHIUITMOHEPA.
OnncaHue CBOMCTB TeJ U TEIIOBLIXSIBIICHUH C
MCTIOTh30BaHUEM (PU3MUECKHUX BEITUYHH:
[TaBJICHUE ra3a,TeMIIepaTypa, KOJIUYECTBO

https://resh.edu.ru/subject/I

esson/3763/start/160222/

TETUTOTHI, BHYTPEHHSISI DHEPTHs, paboTa rasa.
Pemenue pacu€THbIX 3a1a4 € SBHO3a1aHHOMU
(bU3UIECKOI MOJIEITBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT MOJIEKYISIPHON
(bU3UKHM U TEPMOTMHAMHUKH.

PelnreHne KaueCTBEHHBIX 3a7a4 C OHOpOﬁ Ha
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[ [pUHIUMTIBIACHCTBUS TEITIOBBIX
MarvH. [IpeoOpa3oBanus SHEPTUHB
TerIoBbIX MamuHax. Koadgdunuent
[MOJIE3HOTO IEUCTBUATEIIIOBOM
MamuHbl. [uki Kapao u ero

K03 (QUIIMEHTIONE3HOTO JCHCTBUS.
JKOJIOTHYECKHE MPOOIeMbI
TEeTUIOHEPTETUKU. TEeXHUYECKHE
yCTpOICTBa UIIPAKTUYECKOE
[MPUMEHEHUE: IBUTATEIh
BHYTPEHHET0 CropaHusi,0bITOBOM
XOJIOTMJTPHHUK, KOHTUITUOHED.

M3y4YeHHbIE B pazniene «MonekynspHas pusuka u
TepMOAMHAMUKA) 3aKOHBI, 3aKOHOMEPHOCTH U
(usnueckuesBienus. Pabota B rpynmnax npu
QHATN3€/I0NOJIHUTEIbHBIX HCTOYHUKOB
nH(OpMAaLIUY IO TEME

3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
Da30BbIC IEPEXOIBI

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
VcriapeHue u KUIIEHUE.
IAOCOIIOTHASI U OTHOCHUTEIbHAS
BJIAKHOCTH BO31yxa. HachleHHbIN
nap. Y aenpHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.
TBEpnoe Teno. Kpucrammaeckue u
amMopQHbIe Tena. AHU30TPONIHS
CBOWCTB KpHUCTAILIOB. JKuakue
kpuctaiasl. CoBpeMEHHbIE
Marepuaisl. [InaBnenue u
KpUCTaJIIIU3alus. Y 1eJbHasl TEIioTa
rasienus. CyOmumarus.
YpaBHEHHE TEIUIOBOIrO OaaHca.
TexHuueckue ycTpoucTBa u
[IPAKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MTOJTy4E€HUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM
4KClie HAHOMATEPUAJIOB,

V1 HAHOTEXHOJOTHH

[IpoBeneHue SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEIbHOW BJIAXKHOCTH BO3/1yXa.

O1ieHKa aDCOJIFOTHBIX M OTHOCHUTENBHBIX
MOTPENTHOCTEH U3MEpEeHNH (pr3nyecKux
BEeJUYMH. 3ydyeHne CBOMCTB HACBILLIEHHBIX
[apoB, CIOCOOOB M3MEPEHUS BIAKHOCTH
HabmroieHre KureHus mpy MOHMKEHHOM
TaBJICHUY, HArPEBAHUS U TIJIABJICHUS
KpucTaIu4eckoro BemiectBa. OObsICHEHHE
MPUHIIATIOB JIEHCTBUS U YCIIOBHUM 0€301MacHOTO
KMCIIOJIb30BaHUS B ITIOBCEIHEBHOM KU3HU
TUTPOMETPA, ICUXPOMETPA, KAJTOPUMETPA.
M3ydueHne TEXHOJIOTUM MOJYYEHUs] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB.
Pemenue pacy€THBIX 3a/1a4 C IBHO 3aJaHHOU
(bU3UIECKOI MOJIETBIO C HUCTIOIB30BAHHEM
ypaBHEHHsI TEIJIOBOTO OanaHca. Pemenue
Ka4eCTBEHHBIX 3a7]a4 C OMIOPOM HA N3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PH3UIECKHE
sTBJICHUS TI0 TeMme. Paco3sHaBanue pusnueckux
SIBJICHU B y4EOHBIX OMBITAX U OKPYKAroIIen
PKU3HH: TepopManiusi TBEPIBIX TEJ, HArPEBaHUE U

OXJIAXKJACHUC TCJI, UBMCHCHUC aIpCraTHBIX

https://resh.edu.ru/subject/I

esson/4722/start/47800/

https://resh.edu.ru/subject/I

esson/3741/start/78608/

https://resh.edu.ru/subject/I

esson/4740/start/15520/
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COCTOSTHUI BeIlecTBa U OOBSICHEHHUE UX Ha
OCHOBE 3aKOHOB U (hOPMYJT MOJICKYJISIPHOM
¢usuku. Mcnonb3oBanue nHOOPMALIMOHHBIX
TEXHOJIOTHH JJIs TIOMCKA, CTPYKTYpUPOBAHUS,
WHTEpIpETAMK U IPECTaBIeHUs HH(OpMalun
[IPH MMOATOTOBKE COOOIIEHUH O IPUMEHEHUU
3aKOHOB MOJICKYJIApHOU (pU3MKU U
TEePMOAMHAMUKH B TEXHUKE M TEXHOJIOTHUSAX

https://resh.edu.ru/subject/I

esson/3731/start/47858/

Hroro no pazneny 24
Pa3nen 4. JnekTpoguHAMHUKA
4.1 DIEKTPOCTaTHKA 10 DreKkTpu3anys Tel. JnekTpudeckuii  [[IpoBeneHne FKCIIEpUMEHTAa: H3MEPECHHE

3apsn. JIBa BUa 2JIEKTPUYECKUX
3apsnoB. [IpoBogHuky,
NTUBJIEKTPUKU U TIOJTYIPOBOAHUKH.
3aKOH COXPaHEHUS JIEKTPUUECKOTO
3apsna. BzaumopeicTeue 3apsaaoB.
3akoH Kynona. Toueunslit
DIEKTPUYECKUN 3apsl.
(DIIEKTPUYECKOE TOJIE.
Harnpssk€HHOCTB 2JIEKTPUIECKOTO
nosis. [IpuHnmn cynepnosuumu
PIEKTPUYECKUX MoJen. JInnnn
HANPSHDKEHHOCTH AJIEKTPUYECKOTO
nosia. Pabora cun
PIIEKTPOCTATUYECKOTO TTOJIS.
[Torenuman. Pa3HOCTh IOTEHIINANIOB.
[IpOBOAHMKY M TUAJIEKTPUKH B
PIIEKTPOCTATUYECKOM II0JIE.
JlsnexTpudeckas MpOHUIIAEMOCTb.
DeKkTpoEMKOCTh. KoHaeHcarop.
JNEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTOpa. DHEPTus
3apsKEHHOTO KOHJIEHCATOopa.

TexHu4ecKkue ycTpocTsa u

PIIEKTPOEMKOCTU KOHJeHcaTopa. OneHka
AOCOJIIOTHBIX U OTHOCUTEIbHBIXIIOTPELIHOCTEN
M3MEepeHn# Gpu3nuecKuxBennunt. 3ydenue
IIPUHLIMIIOB I€HCTBUAIIEKTPOCKOIIA,
DIIEKTPOMETpa, KOHAeHcaTopa. M3yuenue
[IPUHLUIIOB ICHCTBHS U YCIIOBHM 6€3011aCHOTrO
[IPUMEHEHUSIB PAKTUYECKON JKU3HU,
KOIMPOBAJILHOTO anapaTa, CTpyHHOTOIIPUHTEDPA.
PaccmoTpenue (pr3nueckux OCHOBaHUM
PIIEKTPOCTATUYECKOM 3aIUTHI U 3a3E€MIICHHUS
PIIEKTPOIIPUOOPOB. Pelenne pacuéTHbIX 3a7au C
SIBHO3aJaHHOW (PM3NYECKOI MOJIENbIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOBU (hOpMYIT
PIIEKTPOCTATHUKH. PelleHre KaueCTBEHHbIX 3a/1a4
C OITIOPO¥ Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHUS
QieKTpocTaTuky. Pacro3naBanue pusndeckux
SIBIICHUIB y4EOHBIX OIBITAX U OKpYXaroIei
PKU3HU: AJIEKTPU3ALNs TeJ, B3aUMOJeCTBIE
3apsi/10B U O0BSICHEHHENX HA OCHOBE 3aKOHOB U
(hopMmyi1 anekTpocTaTuky. OnucaHue U3y4yeHHbIX
CBOMCTB BEILLIECTBA U MIEKTPUUECKUX SIBJICHUIC

IMCITOJIB30BaAHNEM (i)I/ISI/I‘-IeCKI/IX BCJINYHNH:

https://resh.edu.ru/subject/I

esson/6293/start/160282/

https://resh.edu.ru/subject/I

esson/5899/start/48723/

https://resh.edu.ru/subject/I

esson/3753/start/48777/
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[IPAKTUYECKOE IPUMEHEHUE:
RIIEKTPOCKOIL, IEKTPOMETD,
RJIEKTPOCTaTUYECKas 3alUTa,
3a3eMJIEHUE AIEKTPOIPUOOPOB,
KOH/IEHCATOP, KOMMMPOBAJIbHBII
arapar, CTpyWHbINA IIPUHTED

PIIEKTPUYECKUH 3apsijl, HANPSHXKEHHOCTD
PIEKTPUYECKOTO MOJIsl, OTEHIINAI, Pa3HOCTh
[MOTEHIIUAJIOB, JIEKTPOEMKOCTh. AHATN3
(hM3HUECKUX MPOIIECCOB USIBICHUMN C
MCIIOJIb30BaHUEM (DU3HUECKUX 3aKOHOB: 3aKOHA
COXPaHEHHUs JIEKTPUUECKOI0 3aps1/1a,3aK0HA
Kynona. Pabora B rpymnmax nmpu aHaiuze
NOTIOTHUTEIHHBIX HCTOYHUKOB HH(pOpMAIIHK 1
[MOArOTOBKE COOOIIEHUIO MPOSBICHUH 3aKOHOB
PICKTPOCTATUKUB OKPY>KAIOIICH KU3HU U
MPUMEHEHUU UX B TEXHUKE

4.2

TTocTosiHHBII

BHGKTpI/I‘leCKI/Iﬁ TOK.

TOKM B pa3iIMyHBIX
cpenax

12

DIEKTPUUECKUM TOK. Y CIIOBUS
CYILLIECTBOBAHUS HJIEKTPHUUECKOTO
roka. Mlcrounuku Toka. Cuiia Toka.
[ToctosuusIil ToK. Hanpspkenue.
3axkoH OMa Il yJacTKa LETH.
DIIEKTPUYECKOE COITPOTUBIICHHUE.

Y 1enpHOE COMPOTHUBIICHHUE BEIIECTBA.
[locnenoBarenpHOE, NapaJIENbHOE,
CMEIIaHHOE COSTUHEHNE
mpoBoAHUKOB. PaboTa
PIEKTPUIECKOTO TOKA.

3akoH [[xoyns—Jlenuna. MomHocTh
PIEKTPUIECKOTO TOKA.
DIEKTPOABUKYILAS CUJIa U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHMKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) JIEKTpUYECKOM
uenu. KopoTkoe3ambikaHuE.
DIIEKTPOHHAs TPOBOIUMOCTh
TBEP/IBIX METANIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIOB OT
remrneparypbl. CBEpXIIPOBOIUMOCTb.
DIIEKTPUUECKHI TOK B BAKyyMe.

CBOIiCTBA 3JIEKTPOHHBIX ITYYKOB.

[IpoBeneHne SKCIIEPUMEHTA: U3yUEHUE
CMEIIIAHHOTO COEAMHEHHS PE3UCTOPOB;
m3meperne JJ1C ucTouHrKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHHUS; HAOIIOICHHE
priekTposinza. OreHka abCoMOTHBIX U
OTHOCUTEIBbHBIXITOTPEIIHOCTEH U3MEPEHU I
(dusnueckuxBemnunH. OObsCHEHUE TPUHIIUIIOB
NEeCTBUS MyCIOBUI 0€30MacHOTO MPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA, peocTaTa, HCTOUHUKOB
TOKa, 3JIEKTPOHArpeBaTEIbHbIX U
PIIEKTPOOCBETUTEILHBIX TPHOOPOB, TEPMOMETPA
CONPOTHUBIICHNUS, BAKYYMHOI'O TNOAA,
TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MOJIYIIPOBOAHUKOBBIX TUOOOB, TaJIbBAHUKH.
Pemienne pacu€THBIX 3a/1a4 C SIBHO3aIaHHON
(hr3MUECcCKOil MOJIENBIO C UCTIOIB30BAaHUEM
OCHOBHBIX 3aKOHOBHU (DOPMYJIT TEMBI
«ITOCTOSTHHBIN 2JIEKTPUYECKUAN TOK.
PacrioznaBanue pu3nUecKuX SBICHUNB yUeOHBIX
OMBITaX U OKPY>KAIOUIEH KU3HU: AIEKTPUUECKas
MMPOBOIMMOCTD, TETIJIOBOE, CBETOBOE,
XHMHUYECKOS, MarHUTHOE ACHCTBUS TOKA.
AHaJIN3 PTIEKTPUYECKUX SBJICHUHN U MPOLIECCOB B
LIETISIX IIOCTOSHHOTO TOKAC MCIIOJIb30BaHUEM

https://resh.edu.ru/subject/I

esson/3775/start/107857/

https://resh.edu.ru/subject/I

esson/6295/start/15636/

https://resh.edu.ru/subject/I

esson/5901/start/48864/

https://resh.edu.ru/subject/I

esson/3787/start/197482/

https://resh.edu.ru/subject/I
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[TonynpoBoaauku. CoOCTBEHHAS U
[pUMecHas MPOBOJAUMOCTD
MoJynpoBOAHUKOB. CBOMCTBa
p—Nn-niepexona. I1onynpoBOAHUKOBBIE
MPUOOPHI. DIEKTPHUIESCKHI TOK B
[pacTBOpax u paciuiaBax
PIIEKTPOJIUTOB.
DIIEKTPOJIMTUYECKAST TUCCOLHAITHS.
DIJIEKTPOJIN3. DIICKTPUUECKUI TOK B
razax.CamMOCTOSTEIbHBIN U
HECaMOCTOSITENIbHBIN pa3psI.
Monnus. [Inazma. Texauueckue
YCTpOICTBA U MPAKTHUYECKOE
[MPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAT,UCTOUHUKH TOKA,
PIIEKTPOHArPEBATENbHbIE IPUOOPHI,
AIIEKTPOOCBETUTENIbHbBIE PUOOPHI,
TEPMOMETP COMPOTUBJICHHUS,
BAKYYMHBIN JHOJI, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,
MOJYITPOBOIHUKOBBIN MO,

3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
[OCJIeI0BATEILHOTO U MapaJlJIeIbHOTO
COCTMHECHUS TIPOBOTHUKOB, 3aK0OH J[>KOyIsi-
Ulennia. Onucanue U3y4yeHHbIX CBOWCTB BEIIECTB
1 DJICKTPUYECKUX SBJICHUIC UCIIOJIb30BAHHEM
(hU3HUECKUX BEIIMYMH: SJICKTPUUSCKUHN 3apsij,
CHUJIa TOKa, MJICKTPUIECKOE HAIIPSKEHUE,
PIEKTPUUYECKOE COMTPOTHUBIICHHUE, PA3HOCTh
noteHiuainos, DJC, paboraroka, MOIITHOCTh
roka. Mcrnonp3oBanue HHPOPMAITMOHHBIX
TeXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIIMH U TIPEICTaBICHHS HHDOpMAIHH
[PU TTOATOTOBKE COOOIEHUH O MPUMECHCHHUH
3aKOHOB IIOCTOSHHOT'O TOKA B TSXHHUKE H
TEXHOJIOTHSIX

esson/4741/start/150960/

https://resh.edu.ru/subject/I

esson/5900/start/49362/

https://resh.edu.ru/subject/I

esson/6294/start/49445/

raJlbBAaHUKa
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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11 KJACC

BekTop MarHuTHOM MHAYKIUU.
[IpuHIUI CyneprIo3uIun
MarHUTHBIX TToJieH. JInaun
MarHuTHOM uHAyKIuu. Kaptuna
NMTMHUAA MarHUTHOM MHAYKLIMH MOJIS
IMOCTOSIHHBIX MarHHUTOB.

MarauTHOE 10JI€ MPOBOIHUKA

c TokoM. KapTuHa MTuHUI UHIYKIHA
MarHATHOTO MOJIS JJTMHHOTO
MPSIMOTO TTPOBOJIHUKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHUKA, KaTYIIKU

c TokoMm. OmbIT Dpcrena.
B3anmonaencTeue npoOBOJHUKOB

c TokoMm. Cuta Ammepa, e€ Moayib U
HanpasiieHue. Cuna Jlopenua, eé
MOYJb U HampaBjieHue. J[BrkeHune
BapsKEHHOW YacTHUIbI B OJJTHOPOJHOM
MarauTHOM IoJjie. PaboTa cHib
Ulopenua. SIBnenue
PIIEKTPOMArHUTHOW WHIYKITUH.
[ToTOK BEKTOpa MArHUTHOMN
WHIYKITAWA. DIIEKTPOABMKYIIAS CUJIa
WHJYKUIHUW. 3aKOH AJIEKTPOMAarHUTHOM
nHaykunn @apazaes. Buxpesoe

PJICKTPHUICCKOC ITOJIC.

MarHuTa Ha paMKy ¢ TOKOM; UCCJIeIOBaHHE
SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUK. OlleHKa
AOCOJIIOTHBIX U OTHOCHUTEJILHBIX ITOTPEITHOCTEH
n3MepeHuit pusnueckux BenndnH. OObsICHEHUE
MPUHIIUIIOB ICUCTBUA U YCIOBHM 6€30MacHOro
[MPUMEHEHUSI IOCTOSTHHBIX MAarHUTOB,
PIIEKTPOMArHUTOB, JICKTPOABUTATEIIS,
[YCKOPHTEIIEH 3JIEMEHTAPHBIX YaCTHIL,
MHIYKIMOHHOM Iteun. Pemienue pacu€THeIX 3a0a4
Ha puMeHeHne Gopmys TeMbl «MarHuTHoe
rose. DIeKTPOMarHuTHas MHAYKIUs». Pemenue
Ka4eCTBEHHBIX 3371a4 C OMOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKHE
SIBJICHUS TeMBI «MarHuTHOE MOJIE.
DIIeKTpOMarHuTHast UHAYKIUA». OnpeneneHue
HaIpaBJIeHUs BEKTOPA UHIYKIIMA MarHUTHOTO
[0JIs1 IPOBOJHUKA C TOKOM, CHIIBI AMIiepa 1
cuibl Jlopennia. PacriosHaBanme hu3nIecKux
SIBJICHU B y4EOHBIX OMBITAX U OKPYKAroIIen
PKM3HH: B3aUMOJICHCTBUE MarHUTOB,
PIEKTPOMAarHUTHASI UHAYKIIMS, 1eUCTBHE
MarHUTHOTO TIOJISI Ha POBOTHUK C TOKOM H
NBIDKYIIMICS 3apsi]. AHAJIU3 3JIEKTPOMArHUTHBIX
SIBJICHHI C MCIOJIb30BaHHEM 3aKOHA

BHCKTpOMaFHHTHOﬁ HHIAYKIN. Omnucanue

OIIeKTpOHHBIC
HaumenoBanue
Ne Pa3JICIIOB 1 TeM KommdecTBo OCHOBHBIE BUIbI AESITEIIHHOCTU (tmdposbIe)
n/m 4acoB O0pasoBaTeNbHbIC
y4eBHOTO MPeaMeTa [IporpammMmHOE conepranue oOy4Jaronmxcs P o
Paznen 1. dnekTpoamHaMHuKa
1.1 MarHuTHOE I0JIe€. 11 [TocTOssHHBIE MArHUTHI. [IpoBeneHUE SKCIIEPUMEHTA: U3YUYCHUE
DJIEKTPOMArHuTHAsI B3anmopaeiicTBrEe MOCTOSTHHBIX MArHUTHOTO IOJISI KATYIIIKA C TOKOM;
WHIYKIUS MarHuTOB. MarHuTHoe 1oJie. K CCIIEIOBAHUE CHCTBUS TOCTOSTHHOTO https://resh.edu.ru/subject

/lesson/3806/start/46748/

https://resh.edu.ru/subject

/lesson/5902/start/8703/

https://resh.edu.ru/subject

/lesson/4908/start/96375/

https://resh.edu.ru/subject

/lesson/5905/start/46858/
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DIIEKTPOABUKYILAS CHUJIA UHIYKIIUU B
[MPOBOJIHUKE, IBHKYIIEMCS
[TOCTYIATEIbHO B OJTHOPOJIHOM
MarHuTHOM ToJie. [IpaBuno Jlenna.
NHayKTUBHOCTB. SIBIeHUE
CaMOMHAYKIUU. DIEKTPOABMKYIIAS
CuJia CAMOUHYKIIMH. DHEPIUs
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DIIEKTPOMAarHUTHOE I0JIE.
TexHu4eckue ycTpoucTBa u
[MPAKTUYECKOE IPUMEHEHHUE:
[MOCTOSTHHBIC MAarHUTHI,
PIEKTPOMArHUTHI, 3JIEKTPOABUTATEb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
MHJYKIMOHHAs M1€Yb

M3YYCHHBIX CBOWCTB BEILECTB U
PJICKTPOMArHUTHBIX SIBJIEHUU C UCIIOJIb30BaHUEM
(bU3NYECKUX BETUYMH: HHIYKIIAS MAarHUTHOTO
rosisi, cusia Amriepa, cuiia Jlopenua,
WHYKTHBHOCTH KaTYIIKU, SHEPTUS
PJIICKTPHUICCKOI'0 1 MArHUTHOT'O nojeu

Wrtoro no paszaeny 11
Pasznea 2. Kosre0anus 1 BOJIHBI
2.1 MexaHn4ecKue U 9 KomebarenpHas cucrema. HccnenoBanue mapaMeTpoB

DIIEKTPOMArHUTHBIE
KOJICOaHUsA

CBOOOIHBIE MEXAHUYECKUE
kosneOanus. [lapMoHMUeckue
kosnebanus. [lepuon, yacrora,
aAMIUTUTYa U (pa3a KosieOaHu.
[Ipy>XKMHHBIN MAaATHUK.
MaremaTHu4eCKui MasgsTHUK.
'YpaBHEHHE rapMOHUYECKUX
konebanui. [IpeBparieHue sHepruu
MPY TAPMOHUYECKHIX KOJICOAHUSIX.
KonebaTenbHbIN KOHTYP.
CBOOOIHBIE DTIEKTPOMATHUTHBIE
KoJe0aHus B UI€aTLHOM
KoJe0aTeTbHOM KOHTYpe. AHAJIOTHS
MEX Ty MEXaHUYICCKHUMH 1
DIIEKTPOMArHUTHBIMU KOJEOaHUSIMHU.
dopmyna Tomcona. 3akoH

COXPAHCHUS SHCPIUH B UACAIIbBHOM

KoJIe0aTeIbHON CUCTEMBI — IIEPHOA, YaCTOTHI,
AMILTUTY/BI U (ha3bl KoieOaHui (MpyKUHHBIH
U/WIMMaTeMaTHYECKUI MasiTHHK).
Hao0mronenue 3aTyxarmmux KoJieOaHu.
ViccnenoBaHue CBOMCTB BBIHYKJICHHBIX
KoJeOaHUH.

Habmonenue pezonanca. [Ipoenenue
PKCIEPUMEHTA: UCCIIEIOBAaHUE 3aBUCHMOCTH
nepuoiamMalblx KojaeOaHuii rpy3a Ha HUTH

OT JUTMHBI HUTH M MacChl TPy3a; UCCIIEOBAHIE
MEePEMEHHOT0 TOKaB LIENH U3 MOCIeI0BaTeIbHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHH
[pe3ucTopa.

O1ieHKa a0COIIOTHBIX U OTHOCHUTEIBHBIX
MOTPELIHOCTENH U3MEpeHuil PU3MUECKUXBETHUUNH.
OObsCHEHNE MPUHIUIIOB AEHCTBUS NyCIIOBUI

0E€30I1acHOr0 MPUMCHCHUS SJICKTPHUICCKOI'O

https://resh.edu.ru/subject

/lesson/3795/start/270796

/
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KoJe0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXaroIUX
KoseOaHusx. BelHyKIeHHbIE
MexaHudeckue konebanus. Pezonanc.
BoIHY>KICHHBIE 3JIEKTPOMAarHUTHbIE
koseOaHus.IlepeMeHHbIH TOK.
CunyconaJIbHbIN IEPEMEHHBIN TOK.
MOIIHOCTB IIEPEMEHHOI0 TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIbl TOKA U HANPSKEHUSI.
Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
PIEKTPUYECKOUN SHEPTUH.
JKOJIOTUYECKHE PUCKH TIPU
[IPOU3BOJICTBE SJEKTPOIHEPTHH.
KynbTypa ucnosnb3oBaHus
PIIEKTPOIHEPTHH B IOBCETHEBHON
PKA3HU. TeXHU4YEeCKue yCTPOMCTBA U
[IPaKTUYECKOE IPUMEHEHHE:
PIIEKTPUYECKUI 3BOHOK, TEHEPATOP
[IEPEMEHHOT0 TOKa, JIMHUN
DIIeKTponepenay

3BOHKA, TCHEPATOPANIEPEMEHHOTO TOKA, TUHUN
pIeKTporepenad. Pemenue pacu€THbIX 3a1a4 ¢
SIBHO 3aJJaHHOW (PH3NUYECKON MOJIETIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOBU (DOPMYIL,
OIMMCBLIBAIOIINX MEXaHUYECKHE U
PIIEKTPOMArHUTHBIC Kojebanus. Onucanue
MEXaHWYECKHUX U AJICKTPOMArHUTHBIX KoJieOaHU
C UCIOJIb30BaHUEM (DU3HUYECKUXBEIINYNH: TICPUOJT
M 9acToTa KoJjieOaHuH, aMIuinTyaa u dasa
KoJIeOaHUH, 3apsij] U CUJIa TOKA B TAPMOHUYECKUX
PIICKTPOMAarHUTHBIXKOJIeOaHusX. Pemmenue
Ka4ueCTBEHHBIX 3aJ1a4 C OMOPOM HA U3YUCHHBIC
3aKOHBI,3aKOHOMEPHOCTH, OITUCHIBAIOIIINC
MEXaHHYECKHE U DJIEKTPOMArHUTHBIC KOJICOaHUSI.
PaGota B rpynmnax npu iaHUpOBaHHH,
MPOBEACHUU U MHTEPIIPETALUU PE3YyIHTATOB
OITIBITOB, M aHAJIM3€ JTOMOIHUTEIbHBIX
MCTOYHUKOB UH(POPMAITUH 110 TEME

https://resh.edu.ru/subject

/lesson/5903/start/46945/

https://resh.edu.ru/subject

/lesson/4909/start/47006/

https://resh.edu.ru/subject

/lesson/5904/start/72014/

2.2

MexaHndueckue 1
PJIEKTPOMAarHUTHHIE
BOJIHEI

MexaHUYEeCKUE BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTB paclpoCTpaHEHUs U AJIMHA
BOJHBL. [lonepeunsie u

ITPOJIOJIbHBIE BOJIHBI.
Nurepdepenniust u qudpakius
MEXaHUYECKUX BOJH. 3ByK. CKOpoCTh
3ByKa. ['pomkocTh3BYyKa. BbicoTa
roHa. TemOp 3ByKa.
NIeKTPOMArHUTHHIE BOJIHBI.

Y cI10BUS U3ITy4EHUS
PIIEKTPOMAarHUTHBIX BOJIH. B3anMHuas
opueHTaIus BeKTopoB E, B,

N3ydyenne oOpa3oBaHUs U pacIpOCTpaHEHUs
MOTIEPEUHBIX UTTPOIOJIBHBIX BOJTH. Habmonenue
OTpaKCHUS U TIPETIOMIICHUS, UHTEPPEPEHIIUU U
nupakuy MexaHnueckux BosiH. HaOmonenue
CBSI31 TPOMKOCTH 3BYKA UBBICOTHI TOHA C
AMIUIUTYI0M M 4acTOTOM KoneOaHui, 3ByKOBOTO
pe3onaHnca. MccienoBanue CBOMCTB
PIIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE,
MperoMIIeHUE, TOJSpU3aIus, TUGPaKIus,
naTephepennns. N3yuenne ycnoBuid U3TydeHUsI
PIEKTPOMArHUTHBIX BOJH, B3aUMHOMN
OpueHTaIH BeKTOpoB E, B, v B
PIIEKTPOMArHUTHOM BoJHE. M3yueHue

https://resh.edu.ru/subject

/lesson/4913/start/47383/

https://resh.edu.ru/subject

/lesson/6329/start/48202/
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'V B 2JICKTPOMArHuTHOU BOJIHE.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakKeHUE, MPEIOMIICHHUE,
moJisIpu3anusi, U pakius,
naTepdepenins. CKOpocTh
PIEKTPOMAarHUTHBIX BOJIH. [lIkana
PIIEKTPOMArHUTHBIX BOJIH.
[IpruMeHeHnEe 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U ObITY. [IpuHIHATIBI
[PaIMOCBSI3HU U TEIEBUJICHHUS.
Paauonokanus. D1€KTpOMarHuTHOE
3arpsI3HEHUEOKPYKAIOIIEH CPEbL.
TexHuueckue ycTpoicTBa u
[MPaKTUYECKOE MPUMEHEHHUE:
MY3bIKAJIbHbIE UHCTPYMEHTBI,
YJIbTPa3ByKOBasi IUarHOCTHUKA

B TEXHHUKE U MEJIUIIMHE, pajiap,
[paIuONPUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neun

[IPUMEHEHHUSI SJIEKTPOMArHUTHBIX BOJH B TEXHUKE
nObITY. OOBSICHEHUE TPUHITUIIOB ICHCTBUS U
lyCJIOBUI 6€3011acCHOT0 MPUMEHEHUS
MY3bIKQIBHBIX HHCTPYMEHTOB, YIIBTPa3BYKOBOM
TMarHOCTHKHU B TEXHUKE U MEJULIMHE, paaapa,
paaroNpUEMHHKA, TEICBU30pa, AHTCHHBI,
renedona, CBU-neun. Pemenne pacy€THoixX u
KaueCTBEHHBIX33/1a4 C OMOPOI Ha N3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH, OTIHCHIBAIOIINE
[pacpoCTpaHEHUE MEXaHHYECKUX U
PIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue
MH()OPMAIIMOHHBIXTEXHOJIOTUHN IS TTOMCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETAIUH U
MpeIcTaBICHus] HHQOPMAIIMH ITPH ITOATOTOBKE
COOOILIEHUI 00 UCIIOJIB30BAHUNA
PIIEKTPOMArHUTHBIXBOJIH B TEXHUKE.

Yyactue B TUCKYCCHH 00 3JIEKTPOMarHUTHOM
Barpsi3sHEHUUOKpY Katomien cpezsl. PaboTa B
rpynmnax npy IIaHUPOBAHUHU, TIPOBEACHHH,
MHTEPIPETAIIH PE3YJIbTATOB OIBITOB U aHAIN3E
TOTIOTHUTEIILHBIX HCTOUHUKOB MH(OpMAaLIUU

https://resh.edu.ru/subject

/lesson/4915/start/47443/

2.3

OnTuka

10

['eomeTprueckas onTuka.
[IpssMONMHEWHOE PACIPOCTPAHEHUE
CBETa B OJIHOPOJHOM cpexe. JIyu
cBeTa. ToueyHbll HCTOYHUK CBETA.
OTpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [locrpoeHue
M300paKEHU B IJIOCKOM 3epKaje.
[IpenomiieHne cBeTa. 3aKOHBI
MpeToOMIIEHUS CBETA. AOGCOFOTHBIN
rokasaresb npesomMienus. [lonnoe
BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbli yros oJHOrO
BHYTPEHHETO OTpaxkeHus. Jlucnepcus
ceta. CII0KHBINA cOCTaBOEIOTO0

3yueHune sIBJICHHsI IOJTHOTO BHYTPEHHETO
OTPa)KEHUs1, ErONPUMEHEHHS B CBETOBOJIE.
M3yueHne Moaeneil MUKpPOCKOIIA, TEJIECKOIIA.
ITonyyeHue criekTpa ¢ MOMOILIBIO IIPU3MBI U

b pakMoHHON pemérku.3mepenne
[TOKa3aTels IPEJIOMIICHUSACTEKIIA.

HccnenoBanue CBOMCTB H300paKeHUH

B nH3aX. OOBsACHEHNE IPUHIIUIIOB JEHCTBUS U
yCJIOBUI O€30MaCHOTO MPUMEHEHUS! OYKOB, JIYIIbL,
(doToanmnapara, MPOEKIMOHHOTO arnmapara,
MHKPOCKOIIA, TEJIECKOIA, BOJIOKOHHONONTHKH,
MppakIMOHHON pemeTkH, nosiponsa. Pemenne
[PAacYETHBIX 3a71a4 C IBHO3aIAHHON (DU3UIECKOM
MOJIEIIBIO

https://resh.edu.ru/subject

/lesson/4914/start/47590/

https://resh.edu.ru/subject

/lesson/3818/start/47999/

https://resh.edu.ru/subject

/lesson/3843/start/270825
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ceera. [[Bet. Cobuparomue u
jpaccerBaroUIMe JTUH3bIL. TOHKas
muH3a. oKkycHOe paccTosiHuE U
ONTUYECKAsl CUJIa TOHKOM JIMH3BI.
[TocTpoeHnue nu3oOpaxxeHui B
COOMPAIOIINX M PACCEHBAIOIITIX
nuH3ax. @OpMyJIaTOHKOM JIMH3HI.
'YBennueHue, JaBaeMoe JIMH30M.
[Ipenensl IPUMEHUMOCTH
rEOMETPUYECKON ONITUKHU. BosiHOBas
ontuka. MaTepdepenmusacaera.
KorepeHTHbIE HCTOUHHUKH. Y CIIOBUS
Ha0JII0/IeHN ST MAKCUMYMOBU
MUHAMYMOB B HHTEP(EPEHITMOHHON
KapTUHE OT ABYX CUH(A3HBIX
KOTE€PEHTHBIXMCTOYHHKOB.
Jludpakuus ceera. JJudpakunonHas
peméTka. Y cinoBre HaOII0ICHUS
[JIABHBIX MAaKCUMYMOB IIPH MaJICHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha
MUGPAKIIMOHHYIO PEIIETKY.
[Tonspuzanus ceeta. TexHnueckue
[YCTpOHCTBA UMPAKTUIECKOE
MPUMEHEHNE:0UKH, JTyTIa,
(hoToanmapar, IpOEKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHASIONITHUKA, TU(PPAKIIHOHHAS
[pEeIETKA, TOJISPOUT

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOBU (hopMyI
FEOMETPUYECKON ONTUKH.

[TocTpoenue u onrcanue U300pakeHus,
CO3/1aBaEMOTI'0 TUIOCKUM 3€pKajoM, TOHKOH
nuH30M. PaccmoTpenue npeaeinon
[IPUMEHUMOCTH T€OMETPUUECKONONITUKH.
PacrioznaBanue pU3NUeCKUX SIBICHUNB OMbITAX U
OKPY’KAIOLLEH KU3HU: IIPAMOJIMHENHOE
[pacIpOCTPAHEHUE CBETA, OTPAXKECHHUE,
mpenoMiIeHue, naTepdepenHus, Tuppakuus u
roJjsipu3anus CBeTa, aucnepcus ceera. M3yuenue
lyCJIOBUI HaOIIOACHUSIMAKCUMYMOB U
MUHUMYMOB B UHTeP()EPEHIIMOHHOM KapTUHE OT
NBYX CUH(A3HBIX KOT€PEHTHBIXUCTOUYHUKOB.

'Y cioBue HaOMIOACHUS TTIABHBIXMAaKCUMYMOB TPU
MaJeHU MOHOXPOMAaTHUYECKOIO CBETA

Ha TU(PAKIUOHHYIO PEIETKY. AHATHU3
ONTUYECKUX SIBJICHUH C HCIOJIb30BAHUEM
3aKOHOB: 3aKOH IIPSIMOJIMHENHOTO
[pacpOCTpaHEHUSICBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI IIPEJIOMJICHUS CBETA.

OnucaHue ONTUYECKUX SBICHUIIC
MCTIOJIb30BaHUEM (PU3HUECKUX

BEJMYUH: (DOKYCHOE PACCTOSHUE U

ONTUYECKAs CHJIA JINH3BI

https://resh.edu.ru/subject

/lesson/5906/start/197573

/

https://resh.edu.ru/subject

/lesson/3866/start/151456

/

https://resh.edu.ru/subject

/lesson/3853/start/48173/

https://resh.edu.ru/subject

/lesson/3829/start/197511

/
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Pa3nen 3. OcHOBBI cienAIbHON TeOpUH OTHOCHTEILHOCTH (1as1ee — CTO)

3.1

OcHOBBI
CIELNATIbHOUTEOPUH
OTHOCUTEIIBHOCTH

4

[ 'panuLIBI TPUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
[TocTynaTel cienHaJIbHON TEOPUHU

OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTDH

PerieHne kaueCTBEHHBIX 3a7a4
c oropoi Ha n3ydeHasie mocTyaaTeiCTO.
M cnonb3oBanne HHOOPMALIMOHHBIXTEXHOIOT U

JUTSl TIOMCKA, CTPYKTYPUPOBAHMS, NHTEPIIPETALIIN

https://resh.edu.ru/subject

/lesson/5907/start/48231/
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MOJIYJIs CKOPOCTH CBETa B BaKyyMe,
MPUHIUAIT OTHOCUTEIBbHOCTH
OtiHmTeliHa. OTHOCUTENHHOCTD
0JIHOBPEMEHHOCTH. 3aMe/[JICHUE
BPEMEHHU U COKPAIIICHHUE JJTHHBI.
DHEPrusi U UMITYJIbC PEIISITUBUCTCKON
yacTuilbl. CBSI3b MacChl C YHEPTUEH U
MMITYJIbCOM PEJISTUBUCTCKON
YACTHUIbI. DHEPTHUS ITOKOS

Y TIpeACTaBICHUS HHGOPMAIIMH TIPU ITOJATOTOBKE
COOOIICHNH O TPaHULIAX TPUMEHUMOCTH
KJIacCHYeCcKOoil MexaHuku u ocHoBax CTO

https://resh.edu.ru/subject

/lesson/4916/start/290362

/
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Paznean 4. KBanTtoBas pusuka

4.1 DJIeMEHThI KBAHTOBOM Doronsl. Dopmyina [tanka cesasu  |[Habmrogerue potodddekra Ha yCTAaHOBKE C
OTITUKH SHEpruu POTOHA C €ro 4YacTOTOM. [IMHKOBOH macTuHoi.VccnenoBanre 3akOHOB https://resh.edu.ru/subject
DHeprus U UMIyJabC POTOHA. BHEIIHETO (poTodDderTa. OOBACHEHNE OCHOBHBIX| /|asson/3878/start/48318/
OTKpBITHE U UCCIIEIOBAHNE MPUHIMIIOBCHCTBHS TEXHUUECKUX YCTPOICTB,
dotorddekra. Ombiter A.T. TaKuX Kak: (POTOAIEMEHT, (POTOIaTUHK,
CroneroBa. 3akoHbl hoTodddekTa. |conHeuHas 6atapesi, CBETOANO; U YCIOBUN UX
YpaBHeHHne DUHIITEIHA 1S 0€30MaCHOT0 NPUMEHEHUSB IPAKTHUECKON
botorddexra. «KpacHas rpanunay  pkusHH. PemeHne pacu€THBIX 3a/1a4 C SIBHO
dboTorddekra./[aBnenne crera. 3aJIaHHON (PU3UYECKON MOJIETTBIO
OmnbiTe [1.H. JIeOenena. C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOBHU (hOpMYIT
XUMHUYECKOE JICVCTBHE CBETA. KBAHTOBOI ONTUKH. Penenre kaueCTBEHHBIX
TexHnuyeckue ycTpoiicTBa u 3a/1a4 C OIIOPOM Ha N3YYECHHBIE 3aKOHBI,
MpaKTUYECKOE TPUMEHEHUE:! 3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH. https://resh.edu.ru/subject
(oTo37eMEHT, (POTOAATUHK, PacrioznaBanue (pU3NIECKUX SIBICHUN /lesson/4917/start/197790
COJIHE4Has OaTapest, CBETOUO]T B y4e€OHBIX OMBITAX: POTOIIEKTPUUECKUM /
b dekT, cBeToBoeAaBieHne. Onucanue -
M3Y4YEHHBIX KBAHTOBBIXSIBIEHUH U MPOLIECCOB C
MCIOJIb30BaHUEM (PU3MUECKUX BEITUYHH:
CKOPOCTbH 3JI€KTPOMAarHUTHBIXBOJIH, JAJIMHA BOJHBI
M 9acTOTa CBETA, DHEPTUs U UMIYIbC (hOTOHA
4.2 CtpoeHue atoma Mopenb aroma Tomcona. OTBITHI M3yuenue monenu omnbitTa Pezepdopnaa.

Pesepdopaa no paccestHuIO

o-gactuil. 11 aHCTapHad MOACIIb

HpOBCI[eHI/Ie OKCIICPUMCHTA I1O Ha6J'IIOIIeHI/IIO

muHeluaToro crnekrpa.OreHka abCOMOTHBIX U

https://resh.edu.ru/subject

/lesson/3910/start/48347/
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aToMma. [loctynatel bopa. U3nyyenue
1 TorJoneHne (POTOHOBIPHU
[epexo/ie aToMa ¢ OJJHOTO YPOBHS
DHEPIUU HA IpYyrou. Buasl CrieKTpoB.
CrnekTp ypoBHEH SHEprUMaTOMa
BOJI0poa. BoJIHOBBIE CBOMCTBA
yactuil. Bonnsige bpons.
KopnyckynsipHO- BOJTHOBOH Ayallu3Mm.
CrOHTaHHOE U BBIHYKJIEHHOE
n3inydeHue. TexHuueckue
yCTpOICTBa UMIPAKTUYECKOE
[MPUMEHEHUE: CIICKTPAIbHBIN aHAN3
(ciekTpockom), ga3ep, KBaHTOBBII
KOMIIBIOTEP

OTHOCHUTEJIbHBIXIIOIPEIIHOCTEN U3MEepeHU
(dusnyeckuxBennyrH. M3ydenue Moaenu aroma:
TomcoHa, nianeTapHO MOJieNI aTOMa, MOJIENH
aToma bopa. M3y4yenue ciekrpa ypoBHER
pHepruraToMa Bogopoaa. O0bsicHeHHE
MPUHIUIIOB ACWCTBUS U yCIOBUN O€30MIaCHOTO
[IPUMEHEHMsI CIIEKTPOCKOIIA, J1a3epa, KBAaHTOBOT'O
KOMIIbIOTEpa. PelieHne kauecTBEHHBIX 3a/1a4 C
OIIOPO Ha N3YYEHHBIE 3aKOHBI,3aKOHOMEPHOCTH
1 pu3ndeckue siBieHus 1o teme «CtpoeHue
aToMma». PacriosHaBanue GpU3HUECKUX SIBICHUIB
y‘~IC6HI)IX OITBITaX: BOSHUKHOBEHHE JTUHECHYATOTO
CIIEKTpa U3JIy4yeHHs. AHAIIN3 KBAHTOBBIX
[IPOLIECCOB U SIBJICHUH C UCIOJIb30BAHUEM
nocryiaatoB bopa

https://resh.edu.ru/subject

/lesson/5908/start/197851

/

4.3

IATOMHOE SIAPO

(DKCIIEpUMEHTHI, JOKa3bIBAIOIINE
CJIIO)KHOCTb CTPOEHUS sJIpa.
OTKpBITHE PAANOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeeneHuto
COCTaBa PaIMOAKTUBHOIO U3JIy4YCHHUS.
CaoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. BiausHue
[PaIMOAKTUBHOCTH Ha KUBbIE
opranu3mMbl. OTKpBITHE IPOTOHA U
HelTpoHa.HykiloHHas Mozens sapa
I'eitsenOepra-lBanenko. 3apsa sapa.
MaccoBoe uuncio sapa.30Tomnsl.
Anbda-pacniaz. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacmas. ["amma-
M3JIy4eHHE. 3aKOH PaJOaKTUBHOIO
jpacrnazia. JHEprus CBsA3HU HYKJIOHOB B
sinpe. Snepasie cubl. JledekT Macchl
siapa. SAnepHeie peakuuu. [lenenue u
CUHTE3 s/iep. SIAepHBIl peakTop.

TepmosinepusbliicunTes. [Ipobnemsl u

M3yueHne 3KCIIEpUMEHTOB,

NTOKa3bIBAOLIMX CJI0KHOCTh CTPOEHUSATOMHOTO
siipa. MccnenoBanue TpekoB yacTuil (1o
roToBbIM (poTorpadusm). M3yuenue saepHbIx
CWJI, SIAEPHBIXPEAKIMI CHHTE3a U pacnaja,
TEPMOSIEPHOTO CUHTE3A.

N3yuyenue HyksioHHON Moaenu siapal eiisenoepra-
MBanenko. OOBsICHEHUE yCTPOHUCTBA U
MPUMEHEHUs JJO3UMeTpa, Kamepbl Buiibcona,
SIIEPHOTO PeaKkTopa, aTOMHOIM O0MOBI. Pemenue
3a/1a4 ¢ OIIOPOM

Ha IIOJyYEHHBIE 3HAaHUS, B T.4. O 3apsieH
MaccOBOM 4HciIe siapa. PacnosHaBanue
(bu3NYeCKUX SBICHUNB y4eOHBIX OMBITaX U B
OKpY Karollen *U3HU: €CTEeCTBEHHAs U
MCKYCCTBEHHAs paJ0aKTUBHOCTb. Onrcanue
KBaHTOBBIX SIBJIEHUH U MPOLIECCOB C
MCIOJIb30BaHUEM (PU3MUECKUX BEIUYHMH: IEPUOJT
MOJIypacmaa, SHEPTust CBA3M aTOMHBIXSIIIED,

nedeKT Macchl sapa.

https://resh.edu.ru/subject

/lesson/3889/start/290391

/
https://resh.edu.ru/subject

/lesson/5845/start/151635

/

https://resh.edu.ru/subject

/lesson/4918/start/48463/
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MEePCIIEKTUBBIACPHON YHEPTETUKY.
JKOJIOTUYECKHE acIEKThI sIIepHON
PHEPreTUKU. DIIEMEHTapHbIC
daCTUILIbI. OTKpBITI/ICHO3I/ITp0Ha.

PIEeMEHTAPHBIXYACTHII.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
EnnHCcTBO (DM3MYECKO KapTHHBI
Mupa. TexHu4YecKue yCTponcTBa 1u
MPAaKTUYECKOE MPUMEHEHHUE:
O03UMETp, kKamepa BuiibcoHa,
SIIEpHBIN peakTop, aTOMHasi boMba

MeToabl HAOMIOJCHUS U PETUCTPAIIUN

AHaJIN3 MPOLIECCOB U SIBICHUM C
KCIIO0JIb30BAHUEM 3aKOHOB U MOCTYJIATOB: 3aKOH
COXPaHEHUSDIIEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs MacCOBOI'0 YHUCIIa, MOCTYNaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja. Y4acTHe B
[paboTe KpyTaoro croja

«DyHnameHTalbHbIC B3aUMOJICUCTBUS. ETMHCTBO
(bu3nYecKOil KapTUHBI MUPaY.

Hcnons3oBanne nHGOPMAIIMOHHBIXTEXHOJIOTHI
ISl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIlUN
M TIpeACTaBICHUSA HH(OPMAIIUHU TIPH TTOJTOTOBKE
COOOIIEHUH O MPUMEHEHUU3aKOHOB KBAHTOBOM
(bU3UKH B TEXHUKE M TEXHOJIOTHUSX,
PDKOJIOTUYCCKUX

ACIIEKTaxX SACPHON DHEPTrEeTUKHI

https://resh.edu.ru/subject

/lesson/5909/start/48492/

https://resh.edu.ru/subject

/lesson/3900/start/8732/
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Pa3nes 5. DjieMeHTHI aCTPOHOMHUM U ACTPOPU3NKH

0.1

DJIEMEHTBI
ACTPOHOMUU U
ACTpPOPU3NKH

7

JTarnbl Pa3BUTHS ACTPOHOMHUH.
[IpukiiaqHOE U MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3qHOTO HeOa. Co3Be3Ius, ApKue
3BE3JIBI, INIAHETHI, UX BUAUMOE
nBrkeHue. CoHeUHAs CHUCTEMA.
Connne. CojHeUHas aKTHBHOCTD.
Vcrounuk sHeprun CosHIa U 3BE3 1.
3BE3bI, UX OCHOBHEIE
XapakTepuCcTUKHU. J{narpamma
(CTIEKTPaJIbHBIA KJIACC —
CBETHMOCTBY. 3BE3/IBI ITTIABHOM
IOCJIEOBATENHLHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTDY JIJISI 3BE3]]
IJIaBHOM IOCJIEOBATEILHOCTH.
BuyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBbIE MPECTABIECHUS O

[ToaroroBka cooOieHuit 00 ITarnax pa3BUTH
ACTPOHOMUH, O NIPUKJIAHOMHU
MHPOBO33PEHYECKOM 3HAUEHUH aCTPOHOMMH, O
METO/1aX MOJTY4YEHHsI HAYYHBIX aCTPOHOMHUYECKHUX
3HaAHUM, OTKPBITUSAX B COBPEMEHHOU
ACTPOHOMHUU.

M3ydyeHue COBpEMEHHBIX MPEACTABICHUMN O
MIPOUCXOXKACHUN Ui3BoIonnn CoslHLa U 3BE3 .
M3ydyeHne TUIIOB ralakTHK, PaJUOTAIAKTHK 1
KBa3apoB. M3yueHune IBHKEHUSI HEOSCHBIX Tell,
PBOJTIOIIMH 3BE37] U BCcelleHHoM, Mpo1eccoB,
ITPOUCXOJAIINX B 3BE3/]aX,B 3BE3IHBIX CUCTEMAX,
B MEKTATAKTUYECKON Cpejie, MacIITaOHOM
cTpyKTypbl Becenennoif. O0bscHenme
pacirpenus: BceneHHolHa OCHOBE 3aKOHA
Xa60:ma. IToaroroBka K 00CyXJIEHUIO
HepeleHHbIX pobyieM actpoHoMuu.llpoBenenue

https://resh.edu.ru/subject

/lesson/3918/start/48521/

https://resh.edu.ru/subject

/lesson/4936/start/151726

/

https://resh.edu.ru/subject

/lesson/5910/start/280701

/
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MPOUCXOKACHUH U 3BOTOUUUCOIIHIIA
1 3BE3/1. DTallbl )KU3HU3BESZ .
Mueunbiii [1yTe — Hama [ManakTuka.
[Tonoxxenue u npmxenne CoHIaB
["asmakTuke. TUIIBI raJakTUK.
PanuoranakTuku v KBa3aphl.

UEpHble bIPHI B iApaxX FAJIAKTHK.
Bcenennas. Paciuupenue Beenennon.
3akoH Xab0mna. Pazberanue rainakTuk.
Teopus bonbmoro B3psiBa.
PenukroBoeusnyuenue. MaciitaOnas
CTpyKTypa Bcenennoil.
Mertaranaktuka. Hepeménneie
poO6JIeMBl ACTPOHOMUH

HaO0JI0/ICHUIT HEBOOPY>KEHHBIM TJI1a30M C
KCII0Ib30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
TUISL OTIPEIeNICHUS TTOJI0KEHUSI HeOECHBIX
00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moiayliapusu spKkue

3BE3 b1 [IpoBeeHIe HAOMIOIEHUI B TEIECKO
Jlynel, mianet, Mueunoro [lytu.

YyacTre B TUCKYCCHH O HEPEIICHHBIXITPOOIeMax
ACTPOHOMUU

https://resh.edu.ru/subject

/lesson/4935/start/290420

/

https://resh.edu.ru/subject

/lesson/4937/start/197941

/
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Paznen 6. O6o0maroee noBTopeHue

6.1

O0001aroIIEee
MMOBTOPCHHE

4

O000IIIeHNE U CUCTEMATHU3AIUS
CoJiep’KaHus pa3/IesoB Kypca
«Mexanukay, «MolekyisapHas
(bu3MKa U TEPMOAMHAMUKAY,
«QnexTpoauHaMuKkay, «Konebanusu
BOJIHBI», «OCHOBBI CTIeIUaIbHON
TEOPUN OTHOCUTEIIBHOCTH,
«KBanToBas puzuka, « JJIeMEHTHI
ACTPOHOMMHU U ACTPODUIUKI.
Ponb pusuku 1 acTpoHOMHHM B
PKOHOMUYECKOMN, TEXHOJIOTUYECKOH,
COLIMAJIbHOW M 3TUYECKOM chepax
NESATEIbHOCTH YEJI0BEKA, POJIb U
MecTO (PM3UKHU U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa, 3HaYeHHe ONKICATEIbHOMU,
CHUCTEMAaTU3UPYIOLIEH,

O0O0BSICHUTENIbHOM U MPOTHOCTUYECKOM

YyacTue B IUCKYCCUU O pOJId (PU3UKUU
ACTPOHOMUU B PA3IMYHBIX cepax AeqaTeIbHOCTU
yenoBeka. [loaroroska coobuiennit o mecre
(br3MuecKoil KapTUHBI MUpA B PSATyCOBPEMEHHBIX
[IPEACTABICHUI

0 ripupo/ie. BeimonHeHrue yaeOHbIX 3aJaHuH,
NIEMOHCTPUPYIOLIUX OCBOEHHUE OCHOBHBIX
MOHATHH, (PU3MUECKUX BEJIUYUH U 3aKOHOB Kypca
¢u3nknl0-11 knaccos
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(byHKIMH (GU3HUECKON TEOPHH, POJIb
(bu3nveckoit Teopuu B
(hopMHpPOBaHUY NIPEICTABICHUN

0 (PU3UUECKOI KapTHHE MUPA, MECTO
(bU3NUECKOil KapTHHBI MUPa

B 00ILIEM psy COBPEMEHHBIX
ECTECTBEHHO-HAYYHBIX
MPEICTABIECHUN O IPUPOJIE

Hrtoro no pazaeny
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