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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHWH M TpeOOBaHWH K pe3ylibTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke ¢ y4éToMm (QeacpanbHOil paboyeil mporpaMMbl BOCIUTAHUS W
KOHUENIMKM MpenofgaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3yIOLINX OCHOBHBI€
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTuHBl Mupa oOyuatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢msuke coorBercTByeT TpedoBanusim OI'OC COO
IUIAHUPYEMbIM JINYHOCTHBIM, MPEIMETHBIM W METAMPEIMETHBIM pe3ybTaTaM
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTH PEATM3ALMN MEKITPEAMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeramu. B Hei
OTPEACTISFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3MKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTATHI OCBOCHUS Kypca (PU3MKHW: TUYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKKN Ha 0a30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJEpKaHME YUEOHOro nmpeamera « u3nka» 1o rojam o0yudeHusl.

duznka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHPOJBI, BBICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIMii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
Jekar B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoii reorpagueii w acTpoHomuel. Hcmonb3oBaHWE W AKTHUBHOE
OPUMEHEHUE  (M3MYECKUMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJNOTHA B CPEPE DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 33JaHHBIMA CBOWCTBAMU W JPYIHX.
HUzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHON KapTHHBI MUpa oOyyaroumxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPH BBHIOJTHEHUN UMU YUEOHBIX UCCIIC0BAHUA.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOmero o0Opa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO PAcCMaTpUBAaTh KAaK MPUHLMIBL €70
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPXKUT MAaTEPHAl M3 BCEX PA3ACIOB (PU3HMKH, BKIFOYACT KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (U3MKH
00beIMHEH BOKPYTr (U3MYeCKMX Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBAHME TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATE€PHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMAIA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMU M SKOJIOTMYECKAMH MTPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (u3ukm  npeamonaraer
3HAKOMCTBO C INUPOKHM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocusayuu  peanu3yercs TOCPEACTBOM BBEACHUS  DIIEMEHTOB
COJIEP)KaHUs, TMOCBSAMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOIOIIONB30BAHMS H HKOJIOTHYECKOM O€30MaCHOCTH.

CTep)KHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YPOBHE CPEIHEr0 OOILIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOM TEOpUH, posii (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX NPEIACTABICHUSAX O MPUPOAE, TPaHULAX
OPUMEHUMOCTH TEOPHM, JJIi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATEILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  0a30BOro ypoBHsST Kypca (U3MKM — 3TO HCMOJIb30BAHUE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOpHBIX paloT,
KOTOPBIE B MporpaMme no (pusmke oObEIMHEHBI B OOUIMI CHUCOK YYEHUUYECKUX
MpakTU4YecKux padoT. BhIJEeHHEe B YKA3aHHOM MepeyHe J1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLIGHKH, OCYIIECTBIISIETCS  YYAaCTHUKAMH
0o0pa3oBaTeabHOTO  MPOLECcca HUCXOJs M3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBJIAJICHHUE
00y4arOIUMHUCS YMEHUSMHU MPOBOINUTH KOCBEHHBIC M3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB MO IPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3NYECKON MOEIIBIO, MO3BOJISIOLIME MPUMEHATh U3YUYEHHBIE 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U WUHTErpUpys 3HAHUS U3
Pa3HbIX pa3ienoB. [lJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUNA M TPOLIECCOB B OKpYXKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETM IJis CUTyaluu MPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ tpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii yPOBEHb Kypca
(DM3HKM HA YPOBHE CPEAHETO OOLIEro 00pa30oBaHUs JOJKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOr0 KaOuHeTa (PM3MKM WM B YCJIOBHSIX MHTCTPUPOBAHHOIO KaOHMHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JIabOPAaTOPHOE OOOPYAOBAHME IS BBHIMOJHEHUS YKA3aHHbBIX B
nporpaMMe Mo (GpU3MKe yYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JlemoHCTpanmoHHoe oOopyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi s
UCCJICAOBAaHMSI  M3y4aeMbIX  SBJICHWA W  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE MAJiI YYEHHYECKHX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB M OOECMEUMBACTCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYalomuxcs. TeMaTUYeCKUe KOMILIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BAHUN AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LICTISIMU U3YYEHUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpPOBAHUE MHTEPECA U CTPEMJICHHS OOYYaIOUIMXCS K HayYHOMY
U3YUEHUIO TPUPOABI, Pa3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTUE MPEJCTABICHUM O HAYYHOM METOJIC TIO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATELCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHUSl KaK pe3yjbTara M3Yy4YCHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (opMUpOBaHUE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTBR;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (PUMKU AJisl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JloCTIKEHHE ATUX 1EeH 00eCreunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

MPOLIECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;



e TMpPUOOPETEHWE  CUCTEMBI  3HAaHUH 00  o0mux  (QuMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupoBaHME YMEHHMIA NOPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBICHUA B MNPUPOAE W IS MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON JKU3HU,

e OCBOCHME CMNOCOOOB PELIECHUS Pa3TUYHBIX 330a4 C SBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIAX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TMOHMMAHWEC (PU3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPY KAOLIY IO
cpeay;

e OBJIAJCHUE METOJAMHU CAMOCTOSITEILHOTO TJIAHMPOBAHWS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAIW3a M WHTEPIPETAlMA WH(OPMALUH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWEC YCIIOBWH IJI PA3BUTUSI YMEHHI MPOECKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha wu3yuenue ¢usukm (6a30Bbli YPOBEHb) Ha YPOBHE CPEIHErO OOIIErOo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (U3MKE NEPEUCHb JIAOOPATOPHBIX M
NPAKTHYECKAX paboT SBISIETCS PEKOMEHAOBAHHBIM, YUWTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3rka — Hayka O npupone. HayuHble METOABI MO3HAHWS OKPYIKAOLIETO
mupa. Ponp 2KcnmepuMeHTa W TEOPUM B IPOLIECCE MMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPUH. | paHHIbl MPUMEHUMOCTH (PU3HUYECKHAX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecro (u3nku B (OPMHUPOBAHMM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHUE. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe NEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH W MEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueiinoe  apwkeHue. J[BH)KCHHME  MATEpPUAIBbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSIHHOM N0 MOAYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yacrora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

TexXHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€n B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTBE.

HaGmronenne nukeHus Tena, OPOLIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHS MEXKIY NYTSAMH, TNPOUACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE TNPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

Hzyuenne npmxeHus Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HproToHa.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunanun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTsl MATEPUANbHON TOUKM. Tpetnii 3aKk0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3akoH BcemMupHOro TtsaAroreHus. Cuna Tsoxectu. llepBas kocmuyeckas
CKOPOCTB.

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

Tpenue. Bunbl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduuueHt tpenus.
Cuna conpoTUBIECHUS TIPUA JIBHYKEHUHU TENA B )KMIKOCTH WJU Ta3€.

[TocTynaTenbHOE U BpalaresibHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEINA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. [liedo cuiel. YcioBus
paBHOBeCHs TBEPAOIo Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHHWE. MMOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KAUEHUS U CKOJIbKEHUSI.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne npukeHHst OpycKa Mo HAKJIOHHOW TUIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanue ycCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHUSI.

Tema 3. 3akoHbl COXpaHeHUsn 6 MEXaHUKe

HNmmysibc MarepuaibHONH TOYKHM (TeNa), CHUCTEMBl MATEPHUABHBIX TOYEK.
HMnyneC CWIIBI U U3MEHEHUE HMITYJIbCA TeENA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOYkHW. Teopema 00 HM3MEHEHHH
KUHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [ToreHumanbHas SHEPrust VIIPYyro
ne(opMUpOBaHHOM  mpyxkuHbl.  [loTeHIManbHass SHEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToTeHUIMANbHBIE W HENOTCHUMAIBbHbIE  CWibl.  CBsa3b  paboThHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPIUM CHCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJNKHOBEHUSL.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII UCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii sxcnepumenm, 1abopamoprvie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBsi3u pabOThl CHITBI C MU3MEHEHHEM MEXAHWYECKOW SHEPruv
TEJa HA PUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpaen 3. Mosiexky/sipHast pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [uddysusa. Xapaktep ABWKCHUS H
B3aUMOJCHCTBUS YaCTULl BEUIECTBA. MOJENW CTPOCHMs Ta30B, >KMAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoOraapo.

TenmoBoe paBHOBecHe. Temmeparypa u €€ uamepenue. Illkana temmeparyp
Llenbcus.



Mopene  wuaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Traza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE MeHneneesa—Kanepona.
3akoH JlasbTOoHA. M30mponeccs B UACAIBHOM ra3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, OOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Moaens, WUTFOCTPUPYIOIIAs NPUPOLY JABJICHHS ra3a HA CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUH
00BbEMA KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEKIY MApaMETPAMU COCTOSTHUS PA3PEIKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHAMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJMHAMUYECCKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACATBHOrO  Tra3a.  Buael  Temionepenayw:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[Tonstne 06 ammabatHOoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHE TEPBOrO 3aKOHA TEPMOJMHAMUKHM K m3ompoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.

TemioBple  MammHbl.  [I[pUHOMNBI  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neictBug TemoBoid mamwuHbl [{ukn KapHo m ero ko3(QUIMEHT MNOJE3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexXHUYECKUE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBUTATElb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOJMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tejla MPH COBEPLICHWH PabOThI. BBUIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TPyOKe NyTEM TPEeHUs (BUACOAEMOHCTPALIHS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATYPhI) Tela TPH TEMIONEPEaaye.

OneiT 1o anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHacHcanms. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TAaBJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctayioB. Kuakue kpuctaimbel. CoBpeMeHHBIE Marepuanel. [lnaBneHune wu
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEeHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KAJTOPHUMETP, TEXHOJIOTUN MOJIyYECHUs COBPEMEHHBIX MATEPHAJIOB, B
TOM YHMCJI€ HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTAILIOB.

Vuenuuecrkuii sxcnepumenm, iabopamopivie pabomoi

H3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. ODJEKTPUYECKU 3apsna. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUMKHM, NWAJNEKTPUKH W TOJYNPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HanpskEHHOCTH  3AEKTpUUYecKoro mnons. [lpuHumn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPSHKEHHOCTH BIEKTPUYECKOTO
TTOJIS.

Pabora cun  snekrpocratndeckoro  mnojis.  [lorenmman.  PasHocTh
NOTEHUMAIOB. [IPOBOMHUKM M JMAJNEKTPUKKA B JJIEKTPOCTATUYECKOM  IOJIE.
JIMBIIEKTPAYECKAS TPOHULIAEMOCTD.

OnexkTpo€MKOCTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIJIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN amnmapar, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBue HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOrO KOHACHCATOPa.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannolii 31ekmpuyeckuil mok. Toku ¢ pasnuyHslx cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hcrounnkm Toka. Cwita Toka. [10CTOSTHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

PabGora »snekTpuueckoro Toka. 3akoH Jxoyms—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTUMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKOH 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIIPOBOIUMOCTE.

DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHAKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyNMPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PAcTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOJIATAYECKAS TUCCOLMALUS. DIEKTPOIIAS.



ONEKTPUUECKUAA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsa. Monnus. [Lazma.

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII THO, TaTbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSHKEHHAS.

3aBUCUMOCTb COINPOTHBIICHHAS LUJMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
TUIOLIAM MOTIEPEYHOTO CEYEHUS U MAaTEpHaa.

CMeIIaHHOE COEIMHEHUE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH CcWiIbl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB 3NEKTPOJUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS C
VU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€H C KypcaMH MAaTEMAaTHKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS. SIBJICHUE, HAy4HbId (hakT, runore3a, Qu3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosa, runepooa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUM:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOU mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKMBBIX OPraHU3MOB (BHJIbI TEIIONEPEAAYH, TEMIOBOC PABHOBECHUE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, DJJIEKTPOJIMATHYECKAS TUCCOIMAIINS,
raJibBaHuKa.

['eocpachus: BNaKHOCTh BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YUET TPEHUSI B TEXHUKE, MOIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (PakKeTa, BOAOMET M JAPYTHE), JBHUrareib BHYTPCHHETO
cropaHusi, napopasi TypOuHa, ObITOBOH XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MAaTEpPUaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTUH, SJIEKTPOCTATHYECKAs 3alluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIH OPUHTED, AJICKTPOHArPEBATEBHBIC npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pa3znen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe Tmoie. BekTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKIUW. KapTuHa JIMHUN MarHUTHOMN
WHIYKLUY TOJI TOCTOSIHHBIX MArHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapTuHa 1mMHMIA WHAYKLIUA
MAarHuTHOIO TOJIS UIMHHOTO MPSMOr0 INMPOBOJAHWKA M 3aMKHYTOIO KOJBLEBOTO
MTPOBOJIHMKA, KATYIIKHU ¢ TOKOM. OneIT Opcrena. BzaumMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAYJIb U HAMIPABJICHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBJIeHKE. [[BHKEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cuitel JlopeHua.

SlBneHue BNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKLOUW. ONEKTPOABMKYLIAs CUJIa WMHAYKUMU. 3aKOH JJIEKTPOMArHUTHON
nHayKuru dapanges.

BuxpeBoe 3nekTpu4eckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKLIAM B
MTPOBOJHUKE, IBUKYILEMCS MOCTYNATENBHO B OJHOPOJAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

WHayKTMBHOCTB.  SIBJICHWME CAMOWMHIYKIWHW. OJEKTPOJABHKYIIAs — CHUJIa
CAMOMHIYKLIHH.

DHEPrusi MAarHUTHOT'O TIOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHUTBI, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH SIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE STIEKTPOHHOTO IMYYKa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHa Ha MOHBI SIIEKTPOIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHMS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJjst KATYyLIKA ¢ TOKOM.

Hccnenoanne AecTBHUA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBNeHUsS JIEKTPOMArHUTHON UHIYKLIHH.

Pazpnen S. KosieGaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KoneGarenenas  cucrema.  CBOOOAHBIE ~ MEXAHMYECKHE  KOJICOAHMS.
["apmonnueckue konebanus. Ilepron, wactota, ammMtyaa U ¢asa KoacOaHHA.
IIpy>xuHHBIA MasTHHK. MareMaTW4eCcKUil MasTHUK. YPAaBHEHUE TApPMOHWUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii kKOHTYp. CBOOOJHBIE 3JICKTPOMATHUTHBIE KOJ€OaHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPruM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
koneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennbiii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HaIPSKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIUU. DKOJIOTMYECKUE PHUCKM NMPHU MPOU3BOACTBE MIEKTpPO3HEprun. KymbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHMUE. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENBbHOM CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumnorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) ISt
ANEKTPOMArHUTHBIX KOJICOAHWIA.

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHAECHCATOPA.

Mogenb TUHUM NIEKTPOIIEPENAYN.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MAacChI TPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYLIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60IHbI

Mexanudeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHA. TemMOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS U3JYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BekropoB E, B, V B snekrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHurs. CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkana 3NMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE BNEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOEL pagOCB3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOIICH CPEIBL.

TeXHUYECKUE YCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE. MY3BIKAIBHBIE
MHCTPYMEHTHI, YJIBTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, paaap,
pPaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeiaedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenune oTpakeHus M NPEIOMIIEHUS MEXaHUYECKIX BOJIH.

HabGnronenne natephepeHny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YaCcTOTON KOJieOaHMil.



HccnepoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIHSL.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OJAHOPOHOM cpeae. JIyu ceTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHune cBETa. 3aKOHbI OTpakeHUs1 cBeta. [locTpoenne m3o0paxeHuil B
TJIOCKOM 3€PKaIe.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONFOTHBIN NOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CroskHblid coctas Oenoro ceera. LBer.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE W ONTWYECKas CWia TOHKOM JMH3bL [locTpoeHue m3o0pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
YcnoBuss HAOMIOJACHHWST MAKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuoHHas peméTka. YCIOBHE HAOIIOACHUS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIyIa,
(oroanmapar, NPOCKLUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpAMONMHEMHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Ontrueckue TpudOpHI.

[TonHOoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOTIA.

HaOmtonenue naTepepeHirm cBeTa.

HaOmtonenue nudpakinuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnekTpa ¢ TOMOUIbIO AUPPAKIHOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul



H3mMepeHue nokazaress npesioMIeHHs! CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUi B TIMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIlBl  NPUMEHUMOCTH  Klaccuueckoi  mexanuku.  [loctymarsl
CHENUATBHOW TEOPUU OTHOCUTENIBHOCTUA: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKYyM€, TPUHIIUI OTHOCUTEIBHOCTU DHHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpPAILCHUE
JUTHHBI,

DHEprusi U UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MaCChl ¢ DHEPrUEH U UMMYJILCOM PENSTUBUCTCKONW YACTUIIBI. JHEPTHUS
TTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruK (OTOHA C €r0 YaCTOTOU. JHEPTHUs
¥ UMITYJIBC (POTOHA.

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. Ypapuenue OitHmTeitHa 1 Goroaddekra. «KpacHas rpaHumay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeOenera.

XUMHYECKOE IEUCTBUE CBETA.

TexXHUYeCKHE YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pesepdopia mo paccesHUIO o -HACTHIL.
IImanerapnas mopnens aroma. Ilocrynarel bopa. M3nydeHue W moniomieHue
(OTOHOB TpW TMEPEXOAEC aroMa € OJHOTO YPOBHS 3HEPruM Ha Jpyroid. Buuel
cnekTpoB. CIEKTP YPOBHEW 3HEPIAX aTrOMa BOAOPOIA.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoina. KoprnyckyaspHO-BOITHOBOMN
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TNPUMEHEHUE. CIIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3€P, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pesepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnronenne TmHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
HabGnronenne nuHeHyaToro cnexkrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o omnpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BivsiHre pagoaKkTUBHOCTH HA )KMBBIE OPTaHU3MBI.
OTkpeiTHE TIPOTOHA W HeWTpoHa. Hyknonnas moxens snapa [ 'eiizeHOepra—
HBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Torsl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amMma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEPrus CBSI3U HyKJIOHOB B siape. S aepHble cuibl. JleekT Macchl sapa.
S nepHbie peakuuu. /leneHne U CUHHTES sIaep.
Snepubiii peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKM.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOJIIOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMEeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKON KAPTHHBI MUPA.
TeXHUUECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BuiibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUéTunK MOHU3UPYIOIIMX YACTHULL.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusm).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3mus, SApKHE 3BE3NbI, TUIAHETHI, WX BHIUMOE
JIBUKEHUE.

ConnHeunas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum ConHUA W 3BE3L.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCJIEI0BATENLHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3[ TJIABHOM IMOCJIEIOBATEIbHOCTA. BHYTpPEHHEE CTPOCHHUE



3BE31. COBPEMEHHBIC MPEICTABIEHUS O MPOUCXMKIACHUU W 3Bomounna ConHoa u
3BE3M. DTarbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. I[lonokenue u npwkenue CoJHIA B
lanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. UEPHBIE ABIPEL B sSApax
TATAKTHK.

Bceenennas. Pacimpenune Beenennoii. 3akon Xad0na. Pazberanue rajakTuk.
Teopust boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJ1a30M € UCHOJB30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U SIPKUE 3BE3 MBI

Haobmtonenus B Teneckon Jlynel, miaanetr, Mieunoro [1yTtu.

O6o01mariee NOBTOpeHue

Pone (Qu3Wku ©u acTpPOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAIBHON M 3THUECKOH c(pepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OpPMUPOBAHWMM TMPEACTABICHUI O (PU3HYECKON KApTHMHE MUPA, MECTO
(pU3NYECKOI KapTUHBI MHpPa B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBIISIETCS €
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKW,
OHMOJIOrMH, XUMKH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnoie noHAmMuUs, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runore3a, Qu3MyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMBI YPABHEHHWH, TPUTOHOMETPUYECKUE
()YHKLMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM TOA00MST TPEYrOJbHUKOB,
ONPENEIICHNUE TTONIAN TUIOCKUX PUTYyp U 00BEMA TEIL.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, NECUCTBUE
pagvanuy Ha )KUBBbIE OPraHU3MB.

Xumus: CTpOEHAE aTOMOB M MOJIEKYJ, KDUCTAIUIMYECKAsA CTPYKTYPa TBEPIBIX
TEJI, MEXaHU3Mbl OOpA30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATIbHBIN
aHams.



['eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSACEHUIA.

Texnonocua: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
DIEKTPOABUTATENb, UHAYKLUMOHHAA I1€4b, pajap, PaavuONpPUEMHHUK, TEIEBHU30D,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «®Du3nka» Ha YPOBHE CPEIHEro oOHIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUS Y4eOHOTO MpeaMeTa « DU3nuKa» JOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCHUHCKOTO OOLIECTBA, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSL:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHnu3alNN;

YMEHUE B3aUMOJEHCTBOBATh C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X PyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTH)KCHMSIM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OILICHMBATh CHTYAllMI0 W NPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIE B
JEATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOTO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM NpodhecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peaau30BbIBATh COOCTBEHHBIC SKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00OPa30BaHUIO U CaMOOOpa30BaHUIO B 00IaCTH
(PM3WUKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C(OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE TIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYILECTBICHUE NEWUCTBUI B OKPYIKAFOLIEH Cpeie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

paclIMpeHre OMbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

Cc()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHWE LEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKU  OCYLIECTBIIATH  NPOEKTHYKD W MCCIECAOBATEIBCKYHO
NEATENHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBbIC YHHBEPCAJIbHBIC YUeOHBIC 1CiiCTBUS
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEACIATh ILENN JICATCIIBHOCTH, 3aJaBaTh MApaMETPbl W KPUTEPHH KX
JIOCTHKCHUS,
BBISIBJIITh  3AKOHOMEPHOCTM W MPOTUBOPEUYMS B  PACCMATPHUBACMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM, OLICHABATh PUCKH MOCIIEICTBUI ACATECLHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMA TOHATHIMHA M METOJAMM
(pU3nYECKOil HayKH;



BJIQJIETh HABbIKAMU yUEOHO-UCCIIEIOBATENBCKONH U MMPOSKTHOM NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

BIAJIETh BUAAMHU JEATETBHOCTH TO TMOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3ajauy,
BBIJIBUTaTh TUMOTE3y €€ PELICHUs, HAXOIAUTh apryMEHThl AJis J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOPMyJIHpPOBaTH COOCTBEHHBIC 3adauud B 00Pa30BATENBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEIEATEbHOCTH;

YMETh UHTEPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMbI U 33J]a4H, TOTYCKAIOIIUE AJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIAJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACpPKaHUS U3
UCTOYHUKOB PA3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh TMOUCK, aHAJIM3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnmojeHuEM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PeCypcocOEpeKeHHs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsSI B Pa3IMUHBIX (QopMarax ¢
yuéTOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOWIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallMd W CMACYarhb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOK0 TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATH MPEUMYINECTBA KOMAHIHON W WHIWBUIYAIBLHOU
padoTHI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKA0I0 YWICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAVMHHAPOBATH JIEUCTBUA 110 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacrpeacnaTh pojid ¢ Y4ETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHABATH KA4eCTBO CBOEr0 BKJIAJa W KaKIOI0 yYaCTHMKA KOMAaHIBI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE TIPOCKTHI, OLICHWBATH WACH C IMO3WIMA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHUYECKOE TMOBEIACHHE B  Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(U3MKAM W AaCTPOHOMHH, BBISBJISATH MPOONEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAUYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW paboThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEAMETA HAa OCHOBE JIMYHBIX TPEAMOYTEHUH;

Jienarh OCO3HAHHBIA BbIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATb TPHOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO MOBBIIIATE CBOM 00pPa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHMUIA,



UCTIOJTb30BaTh MPUEMBI PEQIIEKCHH JUTSl OLIEHKH CUTYallMM, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHWBaTh PHCKM W CBOCBPEMEHHO NPUHUMATL PEIICHHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX TMpPU aHaliu3e Pe3yJIbTaToB
NeSITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX MpPU aHaJu3e Pe3YyJIbTaToB
NESITENbHOCTH;

npU3HaABaTh CBOE MIPABO M MPABO APYTUX HA OIMIUOKH.

B mporiecce nOCTHXKEHHMS JIMYHOCTHBIX PE3YJLTATOB OCBOCHMS TPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus y 00yYarouuxcs
COBEPLIEHCTBYETCS AMOLMOHAIBHBIH UHTEJIEKT, npeanoaratommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSI, BKJIFOUAIOIIETO COCOOHOCTh MOHUMATh CBOE AIMOLMOHATBHOE
COCTOSIHME, BUJCTh HAPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM ChEpHI,
OBITH YBEPEHHBIM B Ce0C;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM | TIPOSIBJIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMHU, BKITIOYAIOIICH CTPEMIICHUE K TOCTHIXKEHHUIO IENH U
yCIEeXy, ONTUMHU3M, MHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATHK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHUE
JPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, MIPOSIBIISTH MHTEPEC W pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3ysibTarhl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAFOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBl NPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTepuanbHas TOYKA, HHEPUHUAIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOYCYHBIN
ANEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBarh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KMHETUUYECKOH TEOPUM CTPOCHMSI BELIECTBA U
AJICKTPOJIMHAMUKHK.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE MAJCHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, WHEPIMS,
B3auMoOiccTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJT TPU HATPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
pPaBHOBECUE, MCHAPCHHUE, KOHJCHCAIWS, TUIABJICHUE, KPUCTAIUIA3AIMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €r0 HArPEBAHUU B 3aKPHITOM
COCyJA€, CBSI3b MEXKIy MapamMeTpamMu COCTOSHHS Ta3a B  HM30MPOLECCax,
ANEKTPU3ALHNS TEN, B3aUMOJCHCTBUE 3aPsIOB,;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCIONB3YS (PU3NYECKUE BEJIMYUHBI:
KOOpAMHATA, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIA,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHWUYECKas
paboTa, MEXaHMYECKAs MOLIHOCTh, MPUW OMUCAHWUM MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBIC MCHOJB3YEMbIX BEJIMYHMH, WX OOO3HAYCHUS W €IWHUIIBI,
HaxOoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECCKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMUCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOWCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEMIeparypa, CpEaHsis
KMHETHYECKAsh SHEPrUsi XaOTUUYECCKOrO JIBHXKCHUS MOJICKYJI, CPEHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOTO JACUCTBHUS TEIJIOBOTO JIBUTATEss, NPH ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (HOPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3UUECKYIO BEIMUUHY C PYTHMMU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PUBNUYECKUE BETMUYMHBI, AJCKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSLKEHHOCTD TMOJIs, MOTEHIUAJ, PA3HOCTh MOTEHIIMAJIOB,
0Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHMHAMU,

aHAM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, UCHONB3YS (PU3HUYECCKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, 1, Il u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHUS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOrO 3apsiia, 3akoH KyloHa, mpH 3TOM pasnuyarh CIOBECHYIO



(OPMYJIMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTh) NPUMEHUMOCTH,

OOBSCHSATH OCHOBHBIC MPUHUMOBI JACHCTBHS ~ MAallWH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJB30BAHHS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh 3KCHOEPUMEHTHI MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dbopMynupoBarh MpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY M3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOAWUTH OMBIT W
(OopMyMpPOBaTh BHIBOIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEJTMYHH, PU
3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHBIE
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
WCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJBTAThl MOJYYEHHOH 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOBI IO PE3YJIbTAaTaM HCCIEI0BAHNS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN KCCIICTOBAHUNA B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4E€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBL, HA OCHOBE aHAIM3a YCIOBHS 33a4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKUE BETMYHMHBI U (POPMYIIBL,
HEOOXOUMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LETOYKY PACCYy)KICHHUIA C OMOPOW HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(hu3HYECKUE SBICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  331a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYISPHONH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IAYHBIX HCTOYHUKOB, KPUTHYECKU AHATTM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MaCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUA B OKPY/KAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpelensaTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJCKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIIBEL B PEIICHUE PACCMATPUBACMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMETHBIE pE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHONW TEXHUKU H
TEXHOJIOTH, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHS W3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIEKTPUYECCKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJCIb aTOMHOIO SiApa MPH PEIICHUH (PU3NYECCKUX
3a/1a4;

pacro3HaBarth (PU3MYECKUAE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMUKN M KBAHTOBOW (DM3HMKM: SIEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOEC, XMUMHYECKOE, MArHUTHOE NCHCTBHUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHUK C TOKOM W JBWKYINUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ OOJAPH3aLMsl CBETA, JUCHEPCUS  CBETA,
dotornekTpuueckuii 3Pphekt (GoTodPeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPHUECKYID  OPOBOAMMOCTb  Pa3M4HBIX  CpeA) |
AJIEKTPOMArHUTHBIC SIBJCHHS (MPOLECCHI), MCMONBb3Ys (PU3MUYECKHE BEIMYMHBL
ANEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS Cuiia, padoTa TOKa,
WHAYKLOUS MarHATHOTO MOjs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYLIKHA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M YacToTa
KoneOaHuii B KoneOareIbHOM KOHTYpPE, 3apsl W Chjda TOKa B MpoLecce
TAPMOHHMYECKUX SJIEKTPOMArHUTHBIX ~KOJeOaHWi, (OKYCHOE pacCTOSIHUE W
ONTUYECKAsl CWJa JIMH3BI, NMPH ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC]I HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOINME JAHHYK) (PU3MYECKYHO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBLIC SIBJICHUS U MPOLECCHI, MCIOJb3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€p, NpU ONUCAHWM MPABUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICIT
UCTOJIb3YEMBIX BEJIMYUH, MX OOO3HAYCHUS M EIWHUIIbI, yKa3biBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKON BETMUNHBI;

aHAJIM3APOBATh (PU3NUYECCKHE MPOLECCHl W SBICHMS, UCIOJB3YSl (PU3AUYECKUE
3aKOHBI M MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapalIeIbHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEWHA il PoTodPdeKTa,
3aKOH COXPAHEHMsI SHEPIUM, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO 4MCia, MocTysarel bopa,
3aKOH PaAMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHS (IFpaHULBL, OOJACTH)
NPUMEHUMOCTH;

OIPEAETATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISE MPOBOIHUKA
C TOKOM, CHJIbI AMniepa 1 cuiibl JIopeHna,

CTPOMTh W OIHKCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
IPOLECCOB € MCMOJIB30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPEHWH. TPU 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOAWTEH OMBIT W
(OopMyMpPOBaTh BHIBOJIBI,

OCYILLECTBIISATH MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMUMH, MPH
3TOM BBIOMpAaTh ONTHUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHBIE
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIMYHMH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBAThH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHIE TaOMUIl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCICIOBAHNUS,

coOro1aTh npaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCAEI0BAHUN B
paMKax y4eOHOro DSKCIIEPUMEHTA, YUE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECCKUE BEIMYMHBI U (POPMYJIBL,
HEOOXOMMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUYMBYIO
LETOYKY PACCYy)KACHUIA C OMOPOW HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(pU3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a7a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IAYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTy4aeMy0 HH(POPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MMOBCEAHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYKAKOLIErO MUpA, B Pa3BHTHE
TEXHUKHU M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHusi 0€30NacCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS M COOJIFOACHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpelensaTh OO0S3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBAaTHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.



TEMATUWYECKOE INMNJ1AHNPOBAHNE
10 K/1ACC

HanmeHoBaHMe pa3fenioB N TeEM
Ne n/n
nporpaMmmbil

Konn4yecTtBo yacosB

Bcero

Pasgen 1. PNNSNKA N METOAbl HAYYHOIO NMNO3HAHWNA

11 ®Pur3rKa U METOAbl HAYHYHOr0 No3HaHWs

WToro no pasgeny

Pasgen 2. MEXAHWKA

2.1 KnHemaTunka
2.2 JnHamnka
2.3 3aKOHbI COXpPaHeHUs B MexaHuKe

WToro no pasgeny

Pasgen 3. MOJIEKYJTAPHAA ®UN3NKA N TEPMOANHAMUMKA

OCHOBbI MOEKYNSIPHO-KNHETUYECKOLA

31
Teopun
3.2 OCHOBbI TEpMOAVHAMUKMN
33 ArperaTHble COCTOSAHUSA BELLECTBaA.

®Pa3oBble nepexoibl

2

18

9

10

KOHTpONbHbIE

paboThbl

[MpaKTuyeckue
pa6boThbl

ONeKTPOHHbIE

(undpoBble)
o6pa3oBaTe/ibHble

pecypchl

Bubnunorteka LLOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72


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

WToro no pasgeny

Pasgen 4. 9NIEKTPOAVHAMUKA
4.1 dneKTpocTaTnka

[MOCTOSAHHBI 3NeKTPUYECKN TOK. TOKN B
pasNNYHbIX cpeaax

4.2

WToro no pasgeny
Pe3epBHOe Bpems

OBLLEEE KOJTMYECTBO YACOB 110 NMPOIrPAMME

24

10

12

22

68

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

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


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

11 KJTACC

HanmeHoBaHWe pa3genoB N TeM
Ne n/n
nporpamMm bl

Pasgen 1. 9NEKTPOAVHAMUNKA

MarHuTHoe nosne. SneKTpoOMarHUTHas
WHAYKUMSA

11

WToro no pasgeny

Pasgen 2. KOJTEBAHWA N BOJIHbI

21 MexaHu4yeckue u INEKTPOMArHNTHbIE

KonebaHms
29 MexaHnuyeckue 1 3NIeKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTtuka

WToro no pasgeny

Konwn4yectBo 4yacoB

Bcero

1

1

10

24

KOHTpPONbHbIE

paboTbl

Pasgen 3. OCHOBblI CONELUVNANBHOW TEOPUWN OTHOCUTE/NILHOCTMH

OcCHOBbI CreynasibHoN Teopun
OTHOCUTE/IbHOCTU

3.1

WToro no pasgeny

Pasgen 4. KBAHTOBAA ®N3NKA
41 3MeMeHTbl KBAaHTOBOW ONTUKU

4.2 CTpoeHune aToma

4

MpakTuyeckue
paboTbl

ONeKTPOHHbIE

(undpoBble)
obpasoBaTesbHbIE

pecypchbl

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

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

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41c97c

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41c97c

BubnnoTteka LLOK
https://rn.edsoo.ru/7f41c97c

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41c97c

Bubnuoteka LIOK


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

4.3 ATOMHOE AP0 5

WToro no pasgeny 15

Pasgen 5. 9NEMEHTBbI ACTPOHOMWUU N ACTPODPUN3NKMN

51 ON1eMeHTbl aCTPOHOMUN N acTPOU3NKIN 7

WToro no pasgeny 7

Pasgen 6. OBOBLL A LL,EE MOBTOPEHWE

6.1 O6o6LatoLee NOBTOPeHME 4
WToro no pasgeny 4
Pe3epBHOE Bpems 3

OBLLEE KOJTMYECTBO YACOB 110 NMPOIrPAMME 68

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

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41c97c

BubnnoTteka LLOK
httos://m.edsoo.ru/7f41c97c


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




NOYPOYHOE NMNJTAHNPOBAHNE
10 KJTACC

Ne
n/n

Tema ypoka

dur3nKa — HayKa 0 npupose.
HayuHble meToAbl NO3HaHWA
OKpY>KatoLLero mmpa

Ponb 1 MecTo (o3VKK B
(hopMMpPOBaHNN COBPEMEHHOIA
Hay4HOI KapTuHbI MMpPa, B
NPaKTUYECKOM AeATeNbHOCTU MOAEN

MexaHun4ecKoe aBWKEHME.
OTHOCUTENBHOCTb MEXaHNYECKOTO
LBWKeHUSA. NepemeLLleHne, CKOPOCTb,
YCKOpeHue

PaBHOMepHOe NPAMOSIMHENHOE
ABUXEeHne

PaBHOYCKOpPeHHOe NPSIMOJINHEHOe
ABUXeHne

CB0604HOe NajeHne. YCKopeHue
cBO6OAHOI0 NafeHns
KpnBonHeiiHoe aABUXEHME.
[BWXeHne maTepuasibHON TOUKK MO
OKPY>XHOCTU

MpuHUWN oTHoCcUTeIbHOCTU ["annnes.

Konn4yectBo yacos

Bcero

KOHTpO/NbHbIE
pa6boThbl

[MpaKTuyeckune
pa6oThbl

OaTta
n3yyeHusa

ONeKTPOHHbIE

unppoBble
o6pasoBaTe/ibHble

pecypchl

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c32e2

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c33e6

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c3508

Bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c3620

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c372e

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c39cc

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3ada

Bubnnoteka LLOK


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

10

1

12

13

14

15

16

17

VHepumasibHbIe CUCTEMbI OTCYeTA.
MepBblii 3aKOH HbIOTOHA

Macca Tena. Cuna. MpuHumn
cynepnosnuum cui. BTopoii 3akoH
HbloTOHa N5 MaTepuaibHOM TOUKM

TpeTnin 3aKoH HbOTOHA A1A
MaTepuabHbIX TOUeK

3aKOoH BCeMUPHOro TaroteHusa. Cuna
TsKecTn. MNepBas KocMuyeckas
CKOPOCTb

Cwuna ynpyroctu. 3akoH N'yka. Bec
Tena

Cwuna TpeHns. KoahhnuneHT TpeHuUs.
Cwvna conpoTMB/IEHNSA NPU ABVKEHUN
Tena B XXUAKOCTU UK rase

MocTynaTenbHOe 1 BpallaTesibHOe
ABUXeHMe abCcotoTHO TBEPLOrO Tena.
MomeHT cunbl. neyo cnnbl. Ycnosus
paBHOBecUA TBEPAOro Tesa

Vmnynbc maTeprasibHON TOYKMU,
CUCTEMbI MaTepUasibHbIX TOYEK.
MmMnynbe cunbl. 3aKOH COXpaHeHUs
nmnynbca. PeakTUBHOe LBUXEHWE
Pa6oTa 1 MOLLHOCTb CUSbI.
KunHeTnyeckas aHeprusa mMatepriasibHon
TO4YKM. Teopema 06 N3MEHEHUN
KWHETUYECKOW 3HEPT U

MoTeHUnasnbHas aHeprus.

https://rn.edsoo.ru/ff0c3be8

Bubnuoteka LIOK
https://rn.edsoo.ru/ffOc3be8

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0c3be8

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0c3d00

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3e18

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3f76

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c41a6

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c43d6

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4502

Bubnuoteka LIOK


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

18

19

20

21

22

23

24

MoTeHuMasIbHasA 3Heprva ynpyro
AeopMMpPOBaHHON MPYXMHbI.
MoTeHUManbHasA aHeprua Tena B6/m3un
NOBEPXHOCTN 3emMNu

MoTeHuMabHble U HENOTEHUMa/IbHbIE
cunbl. CBsA3b paboThl
HenoTeHUMa/IbHbIX CU/T C U3MEHEHMEM
MeXaHNYeCKON IHEPTUN CUCTEMbI Te.
3aKOH COXpaHeHUs MexaHNYecKoi
3Heprum

NabopaTtopHasn paboTa
«WccnegosaHue cBsA3v paboTbl CUMbI €
N3MEHEHMEM MeXaHUYEeCKOM aHeprum
Tena Ha Npumepe pacTsHKeHns
Pe3VHOBOI0 XryTa»

KoHTponbHasn pabota no teme
«KunHemaTtumka. JuHammka. 3aKoHbI
COXPaHeHUs1 B MeXaHMKe»

OCHOBHbI€ MOJIOXKEHUSA MOJIEKYNSAPHO-
KNHETUYECKOW Teopumn. BpoyHoBCKoe
asvkeHue. Anddysns

XapakTep ABUXXEHNA 1~
B3aMMOZENCTBUSA YacTuL, BeLlecTsa.
Mogenu cTpoeHWs rasoB, XXWULKOCTEN
W TBEPAbIX TeN

Macca monekysn. Konmyectso
BelllecTBa. [NocTosaHHaA Asoragpo

TensioBoe paBHoBecue. Temnepartypa
1 eé namepeHmne. LLikana temneparyp

https://m.edsoo.ru/ff0c461a

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc478c

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4b74

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc4dc2


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

34

Lenbcua

MpeanbHblii ra3 B MKT. OcHOBHoOe
ypasHeHve MKT

AB6CONTHaA TeMnepaTypa Kak mepa
cpeaHeii KNHETUYECKOW SHEPTnn
OBVDKEHUS MOMEKy . Y paBHeHME
MeHgeneesa-KnaneripoHa

3akoH [anbToHa. [Ma30Bble 3aKOHbI
JlabopaTopHasi paboTa
«lccnepgoBaHme 3aBUCMMOCTI MeXAy
napamMeTpamMu COCTOAHUSA
pa3peXxxeHHoro rasa»

M3onpoueccbl B ngaribHOM rase u nx
rpaguyeckoe npejcrasieHne
BHYyTpeHHASA 3Heprua
TEPMOLMHAMUYECKON CUCTEMbI 1
crnoco6bbl eé nameHeHus. Konm4yectso
TennoTbl 1 paboTa. BHYTpeHHAA
3Heprusi 0 4HOATOMHOI0 UaeasIbHOro
rasa

Buabl Tensonepegaumn

YpenbHasi Tenj0EMKOCTb BeLLEeCTBa.
Konnyectso Teni10Tbl nNpu

Tennonepegade. AgmMabaTHbIl NpoLecc

MepBblii 3aKOH TEPMOAVHAMUKM U €ro
NPUMeHeHMWe K 13onpoLeccam

HeobpaTumocTb npoLeccos B

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOc4fde

Bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0c511e

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c570e

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c5952

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c5c36

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0c5c36

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOc5efc

Bubnnoteka LLOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoge. BTopoli 3akoH
TEPMOANHAMUKM

MpuHumn genctena n Krma trennoson
MaLLVHBbI

Uukn KapHo v ero KIMNAa

3Konornyeckme npobnemol
Tens03HepreTUKn

O6o6LwaroLnii ypok «MonekynspHas
(un3rka. OCHOBbI TEPMOAVHAMUKMN»

KoHTponbHas paboTta no teme
«MonekynspHas usnka. OCHOBbI
TePMOLMHAMUKN»
MapoobpasoBaHuMe N KOHAEHCAUMS.
McnapeHue 1 KuneHue
ABCONOTHAA N OTHOCUTE/IbHAA
BNIXKHOCTb BO3fyxa. HacbIweHHbIN
nap

TBépaoe Teni0. Kpuctasimyeckume v
amMopHble Tena. AHU30TPONUA
CBOWCTB KPUCTa/IN0B. XX1aKue

KpucTaibl. CoBpeMeHHbIe MaTepuasibl

MnaBneHne N KpUcTasIIn3aLms.
YpenbHas TennoTa nnaB/ieHns.
Cy6nnmauns

YpaBHeHWe Tens0B0ro 6asaHca

AnekTpursaumsa Ten. INeKTPUYeCcKunii
3apag. [Ba Buaa afieKTPUYECKmx

https://rn.edsoo.ru/ff0c6230

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c600a

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6938

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6a50

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c63b6

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c64d8

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc65f0

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6708

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6820

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6bcc


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

46

47

48

49

50

51

52

53

54

3apsoB

MPOBOAHVKW, AUANIEKTPUKN U
MoJTyNpPOBOAHUKM. 3aKOH COXPaHEHMSsI
3NIEKTPUYECKOTO 3apsifa

B3anmogelicTBue 3apagoB. 3aKoH
KynoHa. To4YeYHbIi 3N1eKTPUYeCKnin
3apag

HanpsaéHHOCTb 3/1EKTPUYECKOr0
nons. MpuHUMN cynepnosnymm
ANEKTPUYECKUX NoNei. JInHum
HanpsHKEHHOCTUN

PaboTa cun 3/1eKTpoCTaTUYeCcKoro
nong. lNoteHuwnan. PasHoCcTb
noTeHUWanos

MMpOBOAHMKM 1 AN3NEKTPUKN B
3N1EKTPOCTATUYECKOM MOJE.
[AVaneKTpuyyeckasi NPOHMLLAEMOCTb

OneKTpoémKocTb. KoHfeHcaTop

ONeKTPOEMKOCTb MJI0CKOro
KOH/ieHcaTopa. DHEepPrus 3apsHKeHHOro
KOH/JeHcaTopa

JlabopaTopHas pa6oTta "3mepeHune
3/IEKTPOEMKOCTW KOHAeHcaTopa'
MpHUMN feCTBMA U NPUMEHEHME
KOH/IEHCATOPOB, KOMMPOBa/IbHOIO
annaparta, CTPYMHOro npuHTepa.
OneKTpocTaTnyeckas 3alnTa.

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOc6bcc

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOc6ced

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6df2

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c6f00

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc7018

Bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0c7126

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c72c0


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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56

57

58

59

60

61

3asemieHue 3/1eKTponpubopoBs

DNeKTPUYECKNIA TOK, YC/I0BUS €ro
cyLlecTBoBaHuUs. MOCTOSAHHbIN TOK.
Cwuna Toka. Hanps»keHue.
ConpoTtueneHune. 3akoH Oma ans
y4yacTKa Lenu

MocnegoBaTenbHOe, NapasiiesbHoe,
CMeLLIaHHOe COoeAuHEeHNe
NpoBOAHMKOB. JlabopaTtopHasa paboTa
«13yyeHne cMeLlaHHOro CoeauHeHns
pe3ncTopoB»

PaboTa 1 MOLHOCTb 3/1eKTPUYECKOIO
Toka. 3akoH [xoyna-SleHua

3akoH Oma 19 NOSTHOM (3aMKHYTOM)
aneKTpuyeckoi uenu. KopoTkoe
3aMbiKaHue. JlabopaTopHasa paboTta
«M3mepeHue 30C UCTOUHMKA TOKA U
ero BHYTPEHHero conpoTUB/IEHNA»

DNeKTPOHHas NMPOBOANMOCTb TBEPAbIX
MeTas1/10B. 3aBUCUMOCTb
COMPOTUB/EHNA METa/II0B OT
TemnepaTypbl. CBepXMNPOBOAMMOCTb

DNeKTPUYECKMNiT TOK B BaKyyMe.
CBOIACTBA 3/IEKTPOHHbIX My4YKOB

MonynpoBOAHNKM, UX COOGCTBEHHAsA U

nprviMmecHasa NPoBoAMMocTb. CBONCTBA
p—n-nepexoja. MonynpoBoAHNKOBbIE
npunoopbI

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c74f0

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc7838

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c7ae0

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc84ae


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

DNEeKTPUYECKUIA TOK B pacTBopax 1
pacniaBax 3/1eKTPO/INTOB.
DNeKTPoMTMYECKas aguccoumaums.
OneKTponus3

DNEKTPUYECKNIA TOK B rasax.
CaMOoCTOosITE/IbHbIN 1
HecamoCTOSITe/TIbHbIN paspsg. MonHus.
MNnasma

DNeKTpUYeCKMe NpuobopbI n
YCTPOMCTBA U UX NPaKTUYeCcKoe
npumMeHeHue. MpasBwna TeEXHUKN
6e3onacHocTu

O606LatoLLLnin ypok
«IMEKTPOANHAMMUKA»
KoHTponbHas paboTta no teme
«QneKTpocTaTKa. MocToOAHHbIN
3NEKTPUYECKNIA TOK. TOKM B
Pas/INYHbIX Cpeaax»

Pe3epBHbIli YpoK. KOHTpo/ibHas
paboTa no TeMe 3EKTPOANHAMUKA

Pe3epBHbIl ypoK. O606LLaloLWnii ypok
rno temam 10 Knacca

OBLLEEE KOJTMYECTBO YACOB 10
NMPOIrPAMME

68

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0c82ba

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c84ae

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc86fc

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c88be

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc8a8a

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0c8c56

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc8f6c


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

11 KJTACC

KonunuyecTtBo 4yacoB ONeKTPOHHbIE

Ne JaTta unppoBbIe

Tema ypoka KOHTpPONbHbIE MpakTuyeckue
n/n Bcero n3yyeHusd obpasoBaTefibHble

paboTbl paboTbl
pecypchbl
IMoCTOAHHbIE MArHUTBI N UX
B3amMmogelicTeme. MarHMTHoe norse. Bubnnoteka LLOK

BekTop MarHUTHOW MHAYKLUUKU. JTUHUK
MarHUTHON MHAYKUNN

MarHuTHoe rnosie NPOBOJAHUKA C
ToKoM. OnbIT dpcTesa.
B3avmogelicTBre NPOBOLAHMKOB C
TOKOM

Na6opaTopHasa paboTa «3yyeHune

httDs://m.edsoo.ru/ff0c9778

Bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c98fe

Bubnnoteka LIOK

MarHUTHOro Moss KaTyLUKM C TOKOM» 1 httDs://m.edsoo.ru/ff0c98fe
[eicTBme MarHMTHOro Nons Ha

NMpoBOAHUK C TOKOM. Cuna Amnepa.

Nab6opaTopHasa pa6oTa 1 Brubnuoteka LLOK

«WccnegoBaHue genctens
MOCTOAHHOI0 MarHUTa Ha pamky C
TOKOM>»

[JencTBme MarHMTHOro Nons Ha
LABVDKYLLYIOCA 3apsyKEHHYHO yacTuuy.
Cwuna NopeHua. PaboTa cunbl
JlopeHua

OneKTpomMarHuTHas nHLyKuma. Notok
BEKTOpa MarHUTHOWN MHAYyKuun. 34C
WMHAYKUUKN. 3aKOH 3/IEKTPOMAarHUTHOM

https://m.edsoo.ru/ffOc9acO

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0codf4


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

10

1

12

13

14

MHAyKUnn Papases

NabopaTtopHasn paboTa
«lccnegoBaHme ABEHNA
3N1EeKTPOMAarHUTHON UHAYKLN»

MNHOYKTUBHOCTb. ABJeHMe
camouHaykumun. 34C caMoMHOYKLNW.
OHeprna MarHUTHOrO Moss KaTyLUKu ¢
TOKOM. ON1EKTPOMAarHMUTHOe nosie

TexHUYecKmne yCTPOACTBA U UX
NpUMeHeHWe: NOCTOSIHHbIE MarHUTbI,
3/1eKTPOMAarHUTbI, 3/1eKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTaPHbIX YacTuLl,
VHAYKUMOHHAs neYb

O6o6LwaroLnii ypok «MarHmtHoe
nose. 3NeKTPOMarHUTHas NHAYKLMS»

KoHTponbHas paboTta no teme
«MarHmTtHoe none.
ANeKTPOMarHUTHas UHAYKLMA»

CB060HbIE MeXaHNYeCKne
KonebaHuA. MapMOHUYecKme
KonebaHnsA. YpaBHeHMe
rapMOHMNYECKNX KO/ebaHWA.
MpeBpalLeHve aHeprun
JlabopaTopHas paboTa
«llccnegosaHue 3aBUCUMOCTH
nepuoga manbix KonebaHuii rpysa Ha
HUTWU OT L/INHbI HATU 1 Macchbl rpy3a»

Kone6aTenbHblil KOHTYp. CBOGOAHbIE

Bubnnoteka LIOK
httDs;//m.edsoo.ru/ffOca150

Bubnmnoteka LIOK
httDs://m.edsoo.ru/ff0ca600

Bubnnoteka LIOK
httDs://m.edsoo.ru/ffOcab82

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcad58

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcaf06

Bubnnoteka LIOK
httos://m.edsoo.ru/ff0cb820


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

15

16

17

18

19

20

3/1eKTPOMarH1THbIE KonebaHus B
naeanbHOM KonebaTeslbHOM KOHTYpe.
AHanorns Mexay MexaHu4ecKUMn v
3N1EKTPOMarHUTHbIMU KoslebaHUAMU

®dopmyna TomcoHa. 3aKoH
COXpaHeHMs 3Heprun B NaeasibHoOM
KonebaTe/lbHOM KOHTYpe

MpefcTaBieHne 0 3aTyxaroLnx
KonebaHusX. BbIHYXXAeHHbIe
MeXaHUYecKue KonebaHusi. Pe3oHaHc.
BbIHY)XA€EHHble 3N1eKTPOMarH1THbIe
KonebaHus

MepeMeHHbIN TOK. CUHYCOMa/TbHbIN
nepemMeHHbI TOK. MOLLIHOCTb
NnepeMeHHOro Toka. AMNANTYAHOE U
AENCTBYHOLLEE 3HAYEHME CUbI TOKA U
HanpshkeHns

TpaHcgopmatop. MNMpon3BoACTBO,
nepegaya v notpebneHve
3NEeKTPUYECKO 3Heprnm

YCTPOACTBO U NPaKTUYECKOe
NPUMeEHEHNEe 3NeKTPUYECKOT0 3BOHKaA,
reHepaTopa nepemMeHHoOro Toka,
NIVHWIA 3neKTponepeaay

OKO/I0rMYecKmne pucKn npu
NPOV3BOLCTBE 3/IEKTPOIHEPTUN.
KynbTypa ucrnonb3osaHuA
3N1eKTPO3HEPrum B NOBCEAHEBHOM
XU3HN

Bubnnoteka LIOK
https://rn.edsoo.ru/ffOch9c4

Bubnuoteka LIOK
https://m.edsoo.ru/ffOcbb86

Bubnnoteka LIOK
https://m.edsoo.ru/ffOchd34

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cc324


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

21

22

23

24

25

26

27

28

29

30

MexaHnyeckune BOJHbI, YC0BUSA
pacnpoctpaHeHus. Mepunog. CKopocTb
pacnpocTpaHeHNs N L/1MHA BOJHbI.
MonepeyHble N NPOAO/bHLIE BOMHBI

3ByK. CKopoCTb 3BYKa. [(pOMKOCTb
3ByKa. BbicoTa ToHa. TeM6p 3BYKa

ONeKTPOMarHUTHbIE BOJHbI, NX
CBOWCTBa U CKopoCTb. Llkana
3/1EKTPOMarHUTHbIX BOJH

MpuHUMNBLI pagmMocBA3n n
TeneBnaeHNA. PasBuTre CpeacTs
cBA3n. Pagmonokaumsa

KoHTponbHasa paboTta «KonebaHna u
BOJTHbI»

MpsiMONnHenHoe pacnpocTpaHeHue
cBeTa B 0O4HOPOAHOW cpefe.
ToueyHbI UICTOYHMK cBeTa. Jlyy
cBeta

OTpaxeHue cBeTa. 3aKOHbl OTPadKeHUS
ceeTa. MocTpoeHre n306paxeHnin B
N0CKOM 3epKasie

MpenomneHve ceeta. MNosiHoe
BHYTpPeHHee oTpaxeHue. MNpejenbHbIN
Yron rnosIHoro BHYTPEHHEro
OTpaxKeHus

Nab6opaTopHas paboTa «3mepeHune
nokasarens rnpesomM/eHUs CTekia»

JNnH3bl. MNocTpoeHne n3obparkeHuii B

Bubnmnoteka LIOK
https://rn.edsoo.ru/ff0ccab4

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cccOc

Bubnnoteka LIOK
https://m.edsoo.ru/ffOccfe0

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcc6f8

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cd350

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cd4e0

Bubnuoteka LIOK
https://m.edsoo.ru/ff0cd7f6

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcd67a

Bubnmnoteka LIOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

NNH3e. Popmyna TOHKOWM /TMH3bI.
YBenn4yeHme nNnH3bI

JNabopaTtopHasn paboTa
«WccnegoBaHne cBONCTB
N300paXKEHNI B NINH3AX»
Ouncnepcusa ceeTa. CNOXHbIM cocTaB
6enoro ceeta. LiBeT. JlabopaTopHas
pa6ota «HabntogeHne gucnepcum
cBeTa»

MNHTepdepeHuna ceeta. Andpakums
ceeTa. AndpakumoHHas peléTka
lMonepeyvyHOCTb CBETOBbLIX BOJH.
Monsapusaunsa ceeta

OnTnyeckme NpMboOpPbI N YCTPOIACTBA U
ycnoBusi nx 6e30MacHOro NpUMeHeHNs

MpaHnLbl NPUMEHMMOCTH
K/1aCcCMYecKon MmexaHuku. MocTynatbl
cneunanbHOM Teopumn
OTHOCUTENIbHOCTH

OTHOCUTENBHOCTL OAHOBPEMEHHOCTH.
3amefieHVie BPEMEHUN U COKpaLLeHNe
O/IHBI

SHEePrust 1 UMNybC PeNSATUBMUCTCKON

yacTumubl. CBSi3b Maccbl C 3HEPTUEN 1
MUMIMYNbCOM. DHEPrusi NoKos

KoHTponbHasa paboTta «OnTuKa.
OcCHOBBbI crieLmanbHoM Teopun
OTHOCUTEJIbHOCTU»

https://m.edsoo.ru/ffOcdd 1e

Bubnmnoteka LIOK
https://m.edsoo.ru/ffDced22

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cf02e

Bubnnoteka LIOK
https://m.edsoo.ru/ff0cf862

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cfad2

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcfc68

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcf6f0


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®doToHbl. Popmyna MNnaHka. SHeprus
1 UMNysnbC (PoToOHA

OTKpbITHE U UccnegoBaHne
toToappekTa. OnbIThl A. T
Ctonetosa

3aKoHbI hoToadhheKTa. YpaBHeHMe
AiiHwWTeNHa Ansa oToaddeKTa.
«KpacHasa rpaHunua» otoaddekTa

[aBneHune ceeta. OnbITol . H.
JlebeneBa. XMMNUECKOE AeCTBUE
cBeTa

TexHUYecKue ycTporcTBa 1
NPaKTUYeCKoe NpUMeHeHe:
(hoTO3NEMEHT, (DOTOAATUUK,
COMHeYHasn 6aTapes, CBETOAMOL

PelieHne 3agay no Teme «3/1IEMEHTbI
KBaHTOBOWM OMNTUKMN»

Mogenb atoma TomcoHa. OnbITbl
Pesepdopaa no paccesHMo a-4acTuLl.
MNnaHeTapHas mofesb atoma

MocTtynatbl bopa

M3ny4veHve u nornotleHre HOTOHOB
npwv rnepexoje atoma ¢ 04HOro YpoBHS
3HEeprun Ha gpyroin. Bngbl cneKTpoB

BonHoBbIe CBOMCTBA YacTuL,. BonHbI
Ae bpoins. KopnycKynsipHO-BOTHOBOA
ayanu3am. CnoHTaHHoe 1

Bubnnoteka LIOK
https://rn.edsoo.ru/ffOcfel6

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcffc4

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d015e

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d04a6

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d0302

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d091a

Bubnuoteka LIOK
https://m.edsoo.ru/ffO0dOafa

Bubnnoteka LIOK
https://m.edsoo.ru/ff0dOafa

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d0ca8


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

56

BbIHY>KEHHOE U3/TyYeHNe

OTKpbITHE PagnoaKTUBHOCTU. OnMbIThI

Pesepchopza rno onpeaesieHno cocTasa

pagnoakTUBHOIO U3Ty4eHnA

CaoiicTBa a/b(ha-, 6eTa-, ramma-
nsnyyeHns. BnnaHuve
PafvioaKTUBHOCTU Ha XUBble
OpraHusmebil

OTKpbITME NPOTOHA U HENTPOHA.
M3oTonbl. Anba-pacnag,
ONEeKTPOHHbIA U NO3UTPOHHBLIN 6eTa-
pacnag. "'amma-unsnyyeHuve

3Hepruns cBA3MN HyK/IOHOB B SApe.
AfepHble peakumn. AaepHbIi
peakTop. Mpo6nembl, NepcneKTyBbl,
3KO/0rnYyecKme acneKTbl S4epHON
3HepreTUKM

2nemMeHTapHble Yactuupbl. OTKpbITHE
no3nTpoHa. MeToabl HabNOAEHNS 1
perucTpaummn 3afieMeHTapHbIX YacTuLL,.
Kpyrnbiii cton «®yHAamMeHTa/IbHbIe
B3ammMopencTeums. EQUHCTBO
(hM3NYECKOM KapTUHbI MUPa»

Bup 3Bé3gHoro Heba. Co3se3ans,
APKWe 3BE3/bl, NIAHETbI, NX BUANMOE
aBmxeHne. ConHevHas cuctema
CornHue. ConHevHass akKTUBHOCTb.
NcTouHnk aHeprum ConHua v 38834

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0d0fd2

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0d1162

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0d1356

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3MbI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI MIABHOM
MOCJIEIOBATENIbHOCTH. BHyTpeHHee
cTpoenue 38&37. CoBpeMeHHbIe
MPEICTABICHUS O MPOUCXOKICHUH U
om0y CoIHIIA U 3BE3]

58

Muneunsnii [1yte — Hama ['anakTuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktukn. Y€pHble ObIpbI
B si/Ipax rajakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOemMbl aCTPOHOMUU

61

KonrponbHas pabota «QJIeMeHThI
ACTPOHOMHUU U aCTPOPUIUKIY

62

O6o0maromuii ypok. Pose ¢usukn u
ACTPOHOMHUHU B 3KOHOMUYECKOIA,
TEXHOJOTHYECKOH, COIMAILHON U
STUYECKOM chepax AesITeIbHOCTH
YEJIOBEKa

63

O6o6maromuii ypok. Pose 1 MmecTo
(U3MKH U ACTPOHOMHH B
COBPEMEHHON HAyYHOU KapTHUHE MUpa

64

O6o0maromuii ypok. Posib
¢dusngeckoii Teopuu B GOpMUPOBAHIH
npeacTaBIeHUN O GU3NIECKOH
KapTUHE MUpa




O6o6LwaroLnii ypok. Mecto
(hM3MYECKOM KapTuHbI MMpa B 06LLeM

65 1
psgy COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX MpPeACTaBNeHNA 0 NPUpPoae
66 Pe3epBHbIli ypoK. MarHuTHoe nosne. 1
OneKTpoMarHuTHas NHAYKUns
Pe3epBHbIli ypoK. OnTuka. OCHOBbI
67 crnevumvanbHOM Teopum 1
OTHOCWUTE/IbHOCTU
Pe3epHblil ypok. KBaHTOBasA (husmnka.
Bubnnoteka LIOK
68 ONeMeHTbI aCTPOHOMUU U 1
httDs://m.edsoo.ru/ff0d 1784
acTpou3nKu
OBLWEE KOJIMYECTBO YACOB IO 68 4 7

NMPOIrPAMME


https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIEYHEHUE
OBPA3OBATEJIBHOIO NPOLUECCA

OBASATEJIbHbIE YUYEBEHBIE MATEPVAJIbI AN1A YHEHUKA

I".A. Makuwes, b. b. byxosues, H.H. Cotckuii ®usmka 10 kn. dusmka 10
Knacc. ba3oBbli 1 yriybneHHbIA YpoBeHb. YUebHUK. Mocksa. pocBeLleHme,
2019 .

I".A. Makuwes, b.b. byxosues, B.M. YapyrnH ®usmka 11 knacc. ba3osbiii 1
yrny6neHHbIn ypoBeHb. YUebHMK. Mocksa. NMpocseweHne. 2020 .

A.T. PbivkeBny. COopHMK 3a4a4d no ¢msnke. Mocksa, Apoda, 2005 - 2019 .
C60pHuK 3aaa4 no gmsmuke ana 9 - 11 knaccos. Coctasutens I'.H. CtenaHosa.
M.: «[pocBeLLeHne», 1996 T.

3agaHnsa obpasosaTenibHOro noprana Pewy EIM3

METOONYECKWVME MATEPUVANDBI ANA YUYHNTENA

I".A. Makuwes, b. b. byxosues, H.H. Cotckuii ®usmka 10 kn. dusmka 10
Knacc. ba3oBblii 1 yriybneHHbIA YpoBeHb. YUebHUK. MockBsa. pocBeLleHme,
2019

I".A. Makuwes, b.b. byxosues, B.M. YapyrnH ®usmka 11 knacc. bazosbiii 1
yrny6neHHbI ypoBeHb. YUebHMK. Mocksa. NMpocseweHne. 2020

A.I'. PbimkeBny. CO0pHUMK 3ada4 no qumsmke. MockBa, Apoda, 2005 - 2019 r.
C60pHMK 3aaa4 no gmsmuke ana 9 - 11 knaccos. Coctasutens I'.H. CtenaHosa.
M.: «[pocBeLLeHme», 1996 T.

KO.A. CaypoB. ®u3mka. INoypouHble pa3padboTku. 10 knacc. Mocobue ans
06Leobpa3zoBatesibHbIX opraHusaumii. Mockea. NpocselyeHne. 2015

KO.A. CaypoB. ®u3smka. INoypouHble pa3paboTku. 11 knacc. Mocobue ans
06Le0bpa3oBaTe/ibHbIX OpraHu3aunii. basoBblil 1 yry6/1eHHbIN YPOBEHb.
Mocksa. INpocselleHne. 2017 T.

CO0pHUK TeCTOBbIX 3afaHNiA 41 TeMaTnyYeCKoro 1 UTOroBOro KOHTPOSS.
dusnka 10 knacc. M.: «HTennekT-LleHTp», 2004 .

C.M. AHgptowleykrH, A.C. CriyxaeBCckuil. ®usnka. «KOHCTPYKTOp»
CaMOCTOSITe/IbHbIX Y KOHTPO/bHbIX paboT. 10 - 11 Knaccbl.

Mocobue ans yuutener. M.: MpoceeweHne, 2010

LNDPPOBbIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

defepasibHbIA LEHTP MHOPMaLMOHHO-00pa3oBaTes/ibHbIX pecypcos (PLIVIOP):
http://fcior.edu.ru

EanHaa konnekums umupposbix obpasoBaTesibHbIX pecypcos (EK):
http://school-collection.edu.ru

LiMhpoBble 06pa3oBaTtesibHble pecypcbl yunTens (npeseHTaumm, UnncTpaymmn
n ap.)>Kveas (pmsmka: obydarowas nporpamma. http://mww.int-
edu.ru/soft/fiz.html


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html

Ypoku pr3nkn ¢ ncrnonb3osaHemM MHTepHeTa. http//www.phizinter.chat.ru/
dusmka.t. http//www.fizika.ru/

Pusmka: Konnekums onbitos. http//experiment.edu.ru/

Pun3nKa: 3N1eKTPOHHAsA KOMNEeKLMSA OMbITOB.
http://www.school.edu.ru/proiects/phvsicexp

KaTtanor ccbl/loK Ha pecypcbl 0 ¢msmnke http://www.ivanovo.ac.ru/phvs
BecnnatHble 06y4atoLme nNporpammbl Mo PU3MKe
http://www.historv.ru/freeph.htm

JTabopaTtopHble paboTbl Mo (hn3nke. BupTyasbHble 1abopaTopHble PaboTbl.
http://phdep.ifmo.ru

AHnMauma PprU3nNYecKnxX NpoLieccoB 06bsACHeHUAMU. http://physics.nad.ru
dusnyeckas aHumknoneana http//www.elmagn.chalmers.se/%7eigor
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http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

