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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o (¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEAHETrO OOIIErO
oOpazoBaHus pa3pabOoTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yJibTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOorpammbl, mpeactaBicHHbIX B OI'OC
COO, a Takxke ¢ y4étoMm (QeacpanbHOil paboueil mporpaMMbl BOCIUTAHUS W
KOHUENIMH MpenofaBaHus y4eOHoro npeaMera «Ddusnka» B 00pa3oBaTeNbHBIX
opraHu3anugax Poccniickoit Oenepanuu, pean3yIOLINX OCHOBHEIE
00pa3oBaTenbHBIC TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOyuatonmixcs 10-11 kiaccoB mnpu
oOydeHnH ux (U3MKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmke cootBercTByeT TpeboBanusm dI'OC COO k
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM PE3yJIbTaTam
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOIMMOCTh PEATU3alUu MEKIPEIMETHBIX
CBA3cH (PM3MKM C €CTECTBCHHO-HAYYHBIMM YYEOHbIMH npeaMeramu. B Hell
OTNPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3MKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, MNIAHUPYEMBIC PE3yJbTATBl OCBOCHUS Kypca (PU3MKHK:. JTMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma no pU3uKe BKIIFOUAET:

e TUIAHAPYEMBIE PE3YyIbTAThl OCBOEHUS Kypca (pru3HKkM Ha 0A30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YJILTATHI IO F0/1aM O0yYECHUS,

e COJEpKaHME YUeOHOro nmpeamera « Du3nka» no rojgam o0ydeHusl.

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BBICTYMAs B
KaueCTBE YUEOHOr0 MpPEAMETa B LIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLkombHbIH Kype Pu3nkn — cucteMo00pa3y rolmii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SIBJICHUN, W3y4aeMbIX XHMHEH, OWOJIOTHEM,
(duznueckoid reorpadueil W acTpoHOMHUEH. K CMonb30BaHUE W AKTHUBHOE
OPUMEHECHUE  (DM3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Epe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIYYCHHs] HOBBIX MATEPUATIOB C 3aJaHHBIMW CBOWCTBAMHU W JIPYTHX.
HUzyueHne (u3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydYaroluxcs, B (OPMUPOBAHWUE YMEHUH MPUMEHSTH
HAYYHBIA METOJI TO3HAHMSI ITPH BBIMOJIHEHUN UMK YUYEOHBIX UCCIICOBAHUN.

B ocHoBy kypca (u3uku Juisi YPOBHS CPEAHEro 00miero oOpa3oBaHUs
NOJIOKEH PAN MACH, KOTOPbIE MOKHO pPAacCMaTpUBaTh KAaK MPUHLMIBI €70
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEPHall U3 BCEX PA3NENioB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DPU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3MKH
00beIMHEH BOKPYTr (u3MyecKux Teopuil. Bemymmm B Kypce sBIsSETCS
(opMUPOBAHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHUAEC
TYMaHUTAPHOTO MOTEHIMATA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  manpasiennocmu. Kypc  (Qusukum  npeamonaraet
3HAKOMCTBO C IIUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocusayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWKH M TEXHOJIOTHMMA, a TakXKe OOCYKICHUs
npo0JiEM PALlMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUST (PU3NUYECKON TEOPUH, poSiM (PYHIAMEHTATBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABJICHUAX O MNPUPOAE, TpaHMIaAX
OPUMECHUMOCTH TEOpUH, MJIi ONHMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN W
MPOLIECCOB).

CHCTEMHO-AEATENIBHOCTHBIN MOAX0A B Kypce (PM3WKH PEATM3YETCS MPEKAC
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUIMXCS.
Jlnst  06a30BOro ypoBHsE Kypca (M3MKM — DOTO HCHOJb30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a00OPaTOpHBIX paloT,
KOTOpPbIE B MporpaMme mno (pusmke oObEIMHEHBI B OOUIMI CIUCOK YYCHHYECKHX
MpakTU4YeCKux padoT. BhIJCCHHE B YKA3aHHOM MepeyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIsi KOHTPOJISI M OLICHKH, OCYIICCTBISIETCS  YYaCTHUKAMU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHus kKaOuHeta (Qusuku. [lpm  sTomM  obOecreumBaeTCs  OBIAJCHUE
00y4YaroIMMHUCS YMEHUSMU MPOBOJNTH KOCBEHHBIE M3MEPECHHS, WCCIICAOBAHHS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY OMNBITOB TO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHWE YACHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a/1a4 NPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO
3a1aHHOM (PU3NYECKON MOEIBIO, MO3BOJISIOLIME MPUMEHATh U3YYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeia Kypca, TaKk U UHTETPUPYs 3HAHUS U3
pa3HbIX paz3nenoB. [1Jis KaYeCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
00bsICHEHUE TPOTeKaHUs (U3NUYECCKUX SIBJICHUNH M TIPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOyromue BbhIOOpa (PU3MYECKOW MOJENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 YydeOHOTO mporecca 0a30Bbl yPOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa3oBaHUs JOKEH U3y4aThCsl B YCIOBHSIX
OPEeIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBHSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOAUMOE JTA0OPAaTOPHOE OOOPYJAOBAHWE JUIsl BBINOJHCHUS YKA3aHHBIX B
nporpaMMe Mo (pU3MKe YYEeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyIOBaHUE.

JleMoHCTpalmoHHOe  00opyJ0oBaHuEe (POPMUPYETCS B COOTBETCTBUM C
OPUHIUIIOM MHHAMAQJIBHOM  JTOCTATOYHOCTM U OOECMEUMBAET IMOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX ACMOHCTpalMi JJis
UCCJICAOBAHMSI  M3Y4YaeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUYECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHE JUIsl YYEHHYECKHX MPAKTHYECKUX padboT
dopMupyeTcs B BUJEC TEMaTHUYECKUX KOMILJIEKTOB U 00ECMEUMBAETCS B PAcUETe
OJHOTO KOMIUIEKTa Ha JBYX oOydawomuxcs. TeMaTHYecKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHMS JOJOKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
W3MEPUTENIBHBIX CUCTEM B BUIE IU(POBBIX 1a00PATOPHUH.

OCHOBHBIMU LIETISIMU U3Y4YEHUsT (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpPOBAHME MHTEPECA U CTPEMJICHHS OOYYalOMIUXCS K HAy4YHOMY
U3YUYEHUIO TPUPOABI, PA3BUTHE MX HWHTEIUIEKTYyaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUs U (POPMUPOBAHUE
UCCJIE0BATELCKOTO OTHOIIEHUS K OKPY>KaIOIIUM SIBJICHUSIM;

o (OpPMHUPOBAHUE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTara W3y4eHUs
OCHOB CTPOEHMS MaTepuk U PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMHUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYUHBIX JOKA3aTEIbCTBR;

o (opMHUpPOBaHUE TPEACTABICHUNA O PO (PUMKU AJIsl PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIoCTH>KEHHE ATHX LENeld 00eCeYnBacTCs PEMICHUEM CICAYIOMMX 3a1a4 B

MPOLECCE N3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHETO 00MIEr0 00Pa30BAHMS:



e TMPUOOPETEHWE  CUCTEMBbI  3HaHUH 00  oOmux  (Qu3KMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYIO  (PM3HKY, DSIEKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (QopMHupoBaHME YMEHHI TIPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBJICHUA B MNPUPOAE W I MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMOCOOOB pEHICHMS pa3lMYHbIX 3a0a4 C SIBHO 3aJaHHOMU
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAIOIMIMX CaMOCTOSATEIBHOE
co3/1aHue (PU3NYECKON MOJENN, aICKBATHON YCIIOBUSM 3a1a4H;

e TMOHMMAHME (U3UYECKUX OCHOB M MPHUHLMIIOB ACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIIOTHYECKUX MPOLECCOB, X BIMSHUS HA OKPYKAIOLIYO
cpeny;

e OBJIAJCHUE METOJAMU CAMOCTOSITEILHOTO TJIAHMPOBAHMS W MPOBEACHHS
(PU3NYECKMX DKCIEPUMEHTOB, aHAIW3a M WHTEPHpPETAlMu HH(pOpMAaLMH,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTATA,

e CO3JAHWEC YCIIOBMH IJI PA3BUTUsI YMECHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON NEATEIBHOCTH.

Ha wuzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE CPEIHEro OOIIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (PUM3MKE NEPEUEHb JIAOOPATOPHBIX W
NPAKTUYECKAX paboT SBISIETCS PEKOMEHIOBAHHBIM, YUHTENb JEJIAcT BBIOOP
OPOBEACHHS JIA0OPATOPHBIX PAbOT M OMBITOB € YYETOM WHIWBHIYTBHBIX
0COOCHHOCTEM 00y4arommxcs.



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NTO3HAHUA

du3nka — Hayka O npupone. Hayunble METOABI NMO3HAHUS OKPY KAKOLIETO
mupa. Ponp D2KcnepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS  MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUN M mpoueccoB. HaydHBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPHUH. [ 'paHHIBl MPUMEHUMOCTHA (PU3MUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecto (u3uku B (OPMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHaNoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEIIBHOCTh MEXAHUYECKOIO JBUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemeleHue, CKOPOCTh (CpenHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe MepEMENICHUI U CIIOKEHUE CKOPOCTEH.

PaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, VYCKOPEHHs, NYTH W MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  aBwkeHWe. JIBIDKEHME  MATEpPHATBbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHON N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAs
ckopoctb. [leproa u yactora oOpameHus. LIeHTpOoCTPpEMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTHBIE H PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALMSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHINA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue TEN B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTBE.

HabGmronenne aukeHus Tena, OPOIIEHHOrO MOJA YITIOM K TOPHU3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHust CBOOOHOTO MaJCHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

H3yueHrne HEPABHOMEPHOIO ABWXKEHHS C LEIBI0 ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIY MYTAMHM, NPOMACHHBIMHA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBHIO, PABHOM HYIJIHO.

H3yueHne NBWKEHUS apUKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus Teaa, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeiii  3akoH  HbroToHA.
HuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSL MaTepUanbHOM TOUKM. Tpertnii 3aKkoH HeroTOHA U1 MarepruanbHbIX TOYEK.

3akoH BceMUpHOro TtsAroteHus. Cuia Tsokectd. IlepBas kKocMuueckas
CKOPOCTB.

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

Tpenue. Bunpl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHUs CKOIBKECHUS W CHJIa TpeHusl mokos. KoagpuuuenT Tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynarenbHOE U BpalaTe/IbHOE IBMKEHHE a0COTIOTHO TBEPAOIO TEIA.

MOMEHT CHIIbI OTHOCHUTEIIBHO OCH BpalleHus. [liedo cumnel. YcnoBud
paBHOBECHS TBEPAOIO Tea.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. MOIIIMITHUAKH,
JIBMOKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBY FOLLMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenue cui.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT A¢(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOIBKEHUS.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nemkeHus OpycKa Mo HAKJIIOHHON TUIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3ZHUKAOIIMX B NPY)KAHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHusn 6 MeXaHuKe

HNmmysibc MarepuaibHONH TOYKHM (T€Na), CHCTEMBl MATEPHATBHBIX TOYEK.
WMnyneC CHJIBI U M3MEHEHUE MMITYJIbCA TENA. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOUkM. Teopema 00 HM3MEHEHHH
KHHETUYECKON DHEPTUH.

[ToreHuMaibHasA SHEPrusl. [TorenumanbHas SHEPrus VIIPyro
ne(OopMUpPOBaHHOW  mpy>kuHbl.  [loTeHUManbHAas SHeprus Tena  BOMU3HM
MOBEPXHOCTH 3EMJIN.

[ToreHuManeHBle M HENOTCHUMAIBHBIE  CHJIBL. Cesi3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u HeynpyTrue CTOJIKHOBEHUSI.

TexXHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KMHHBII MUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUsS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEeHIMAIBHON SHEPIHHA B KHHETUYECKYO U OOPATHO.

Vuenuuecruii skcnepumenm, iabopamopnsie pabomoi

H3yuyeHne aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBsi3u pabOThl CHITBI C M3MEHEHHEM MEXAHMYECKOW SHEPruu
TEJA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTA.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 4 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [luddysusa. Xapakrep ABWKCHUS H
B3aMMOJCHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBSCHEHUE CBOKMCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonnyecTBo BemecTBa. [locTossHHAs ABOTaapo.

Temnosoe paBHOBecHe. Temmeparypa u €€ usmepenue. Illkana temmeparyp
Llenbens.



Mopenes  uaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KAHETUYECKOW TEOpPUM WACATBHOrO raza. AOCOIIOTHAs Temmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp KeneBuna. 1 a30Bble 3akOHBL. YpaBHeHUME MeHaeneesa—Knanenipona.
3akoH JlasbTOoHA. M30mponeccs B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BenlecTBa. ['paduueckoe NpPEaCTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpadpuu
MOJIEKYJI OPraHUYECKUX COCTUHEHMIA.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMOJICTICTBUSL.

Moaens, WUTFOCTPUPYIOLIAS TPUPOY JABICHUS ra3a HA CTCHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIME YPABHCHUE COCTOSIHUS WACAILHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, iabopamoptivie pabomul

Onpenenenne Maccsl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPCHUI
00BbEMa KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEl.

HccenenoBanne 3aBUCUMOCTH MEKIY MMAPAMETPAMHU COCTOSHUS PA3PEIKEHHOTO
rasa.

Tema 2. OcHoebl mepMoOUHAMUKU

TepMmoauHaMUUECKass CHCTEMA. BHYTPEHHsISI SHEPrUusi TEPMOJMHAMUYECKON
CUCTEMBI U COCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACATBHOrO  Ta3a. Buael  Temionepenavw:
TEIUIONPOBOAHOCTh, KOHBEKIHS, U3JIyYCHHE. Y IENIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3ompoueccam. [ 'paduueckas
UHTepIpeTanus padboThl ra3a.

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

TemmoBele  MammMHbl.  [IpUHOMNBL  OCHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3Horo
neicTBug TemoBoid mamwuHbl. [{ukn KapHo m ero ko3(@QuIMEHT MNOJE3HOTrO
JAEUCTBHSL. DKOJOTUYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexHuYecKue yCTpOCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBATATElb
BHYTPEHHETO CrOPaHUs, OBITOBOH XONOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPH COBEPLICHUM PaOOTHI. BBUICT
npoOKM W3 OYTBUIKM MOJ JCHCTBUEM CXXATOro BO3/yXa, HarpeBaHue 3gupa B
JATYHHOH TPyOKe MyTEM TPEeHUs (BUACOIEMOHCTPALINS ).

H3MeHeHne BHYTPEHHEN SHEPTUM (TEMITEPATYPhI) Tela MPU TEITONEpEaaye.

OneiT 1o anuabaTHOMY PpACHIMPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Moaenu napoBoii TypOMHBIL, ABUTATENS] BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOl TeMmI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpa3oBanue u KoHaeHcanms. Mcnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS! OT TABJICHUSI.

Teépnoe Teno. Kpucrammmueckue u aMopHbie Tena. AHU30TPONUSI CBOKWCTB
kpuctayioB. Kuakue kpuctaibel. CoBpeMeHHBIE Marepuanel. [lnaBnenune wu
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanus.

YpaBHEHUE TEMIOBOIO OanaHca.

TexHuYeCKue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHMCJIE€ HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HabGmronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAXKHOCTH BO3AYXA.

Paznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKU 3apsaa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHMKHM, MWAJNEKTPUKH W TOJYMPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mose. HanpskEHHOCTH  ANEKTpUUYecKoro mnons. [lpuHumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJeH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpocratdeckoro  mojis.  [loTteHuuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

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

TEeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAS 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN ammapar, CTPYWHBIA ITPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSXKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUDIIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3mepenne 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannoslii 31ekmpuyeckuil mok. Toku ¢ pasnuuHslx cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS OJJIEKTPUYECKOTO TOKA.
Hctounmkm Toka. Cuita Toka. [10CTOSTHHBIN TOK.

Hanpspkenue. 3axkon OMa Ju1st yuacTka LETH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJIHUKOB.

PabGora »snekTpuueckoro Toka. 3akoH JIxoyns—JleHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKY LA CUJIa W BHYTPEHHEE CONMPOTUBIECHUE MCTOYHMKA TOKA.
3akoH Oma 1J1s MOJIHOM (3aMKHYTOM ) 3JIEKTpUUeCKOi 1enu. KopoTkoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS METAIUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTD.

DNEKTPUYECKUI TOK B BaKyyMe. CBOWCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOHUKOB. CBoiicTBA p—n-niepexona. [1onynpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpax M paciulaBax  AIEKTPOJIUMTOB.
DNEKTPOJIATUYECKAS TUCCOLMALUS. DIEKTPOIIU3.



OneKkTpudecKkuii TOK B ra3ax. CaMOCTOATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [Lazma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBINA O,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII TMO, TaAIbBAHUKA.

Jlemoncmpayuu

H3mepeHue CHITbl TOKA U HAMPSKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS IWJIMHAPAYECKUX MPOBOAHUKOB OT JJIUHBL,
TUIOIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepuaa.

CMemaHHOe COEIMHEHUE TPOBOAHHUKOB.

[Ipsmoe w3MepeHue BIIEKTPOABIKYIICH cuiibl. KoOpoTkoe 3amblKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA W OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTb COMTPOTUBIIEHHSI METAJUIOB OT TEMIEPATY PHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOJAUMOCTh BO3AyXa.

OmHOCTOPOHHSSI MPOBOIUMOCTD JUOJIA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yyeHne cMEMaHHOTO COCTMHEHUS PE3UCTOPOB.

H3mepeHue 3IIeKTPOABIKYIIEH CHIIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIMPOTHUBIICHUSI.

HaOntoaenue snektposmsa.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 06a30Boro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
YUETOM COJEPKATENIbHBIX MEXIPEIAMETHBIX CBSI3€H € KypcaMM MAaT€MaTUKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meoicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (PaKkT, runore3a, (U3MYecKash BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHCHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKACCTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJI0’KEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE NABUKEHUE B KUBOUM mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHWU3MOB (BUbI TEIJIONEPEAAYH, TEMIOBOC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHSI B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN U



ra3oB, JJCKTPUYECKHE CBOHCTBA METAIJIOB, 3JEKTPOJIMTHYECKAS IMCCOLMALINS,
rajlbBaHUKA.

['eoepaghusi: BNAXKHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: MpeoOpa30BAHUE ABMXKCHUH C WCHOJB30BAHUEM MEXAHU3MOB,
YU4ET TPEHUSI B TEXHUKE, MOALIMIHUKA, HCIOJIB30BAHME 3aKOHA COXPAHCHUS
UMIYJbCA B TEXHUKE (PaKeTa, BOAOMET W JPYIHE), ABUTATEb BHYTPEHHETO
CrOpaHusi, napoBas TypOHHA, OBITOBOW XONOJWIBHUK, KOHIUIUOHED, TEXHOJIOTUI
NOJlyYECHUSI COBPEMECHHBIX MATEpUaioB, B TOM YHCJIE HAHOMATEPUAIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHUE BJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIA OPUHTED, 3IIEKTPOHATPEBATEIIBHBIE npudOpBHI,
ANEKTPOOCBETUTENBHBIEC TPUOOPHI, FAJIbBAHHKA.

11 KVIACC

Paznen 4. daekrpoanHaMuka

Tema 3. Mazcnummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe Tmoie. BeKTOop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKUMKA. KapTWHa JUHUA MardHuTHOMN
WHIYKLUU TOJISL TOCTOSIHHBIX MArHUTOB.

MarsuTHOoEe TOJIE TPOBOJHMKA € TOKOM. KapruHa 1MHWIA WHAYKUUA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO NMPOBOJHHMKA W 3aMKHYTOIO KOJIBLIEBOTO
ITPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3auMoaeicTBre MpoBOIHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAIIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HApaBJICHKE. [[BH)KEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

SlBneHue BNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHWTHOM
MHAYKOUW. OJNEKTPOABWKYINAA CHJIA WHAYKLIUW. 3aKOH JBJIEKTPOMArHUTHOM
nHayKkunu dapanges.

BuxpeBoe snexkTpudeckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKIAW B
MIPOBOJIHUKE, BUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MArHUTHOM MOJIE.

IIpaBuio Jlenua.

WHayKTUBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYINAS — CHUJIa
CAMOWHIYKLIHH.

DHEPrusi MAarHATHOTO TOJISI KATYIIKH C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE. TOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENM SJIEMEHTAPHBIX
YaCTUL, UHIYKIHOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwia Amnepa.

JeiictBue cuitbl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune 3NEeKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIMH OT CKOPOCTHM WU3MEHEHHS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHrne MarHuTHOTO MOJIst KATYIIKK C TOKOM.

Hccnenoanue AeiCTBHA NOCTOSIHHOTO MarHUTa HA PAMKY C TOKOM.

HccenenoBanue sSBIEHUS JJIEKTPOMATHUTHOW MHTY KIIAH.

Pazpnen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmMpPOMAZHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepuon, wacrora, ammamtyga U ¢asa KoJcOaHHil.
IIpy>xuHHBIA MasTHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHUE TaPMOHWYECKHUX
koneOanuii. [IpeBpalenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KOJEOATEIbHOM KOHTYpPE. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPruM B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarolux KojaeOaHusx. BeIHYKIEHHbIE MEXQHUYECKHE
KoneOanusi. Pe3oHaHnc. BBIHY KICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M
HAIPSKCHUS.

Tpanchopmarop. [TponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJCTBE ANEKTPodHeprun. Kyibrypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B MIOBCEIHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENIBHONH CUCTEMBI (MPY>KUHHBIA WK
MaTEMATHUYECKANA MAsSTHUK ).



HaOnroneHue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

Habnronenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpM MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
MHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanne 3aBUCUMOCTH MEPUOA MAJIbIX KOJEOaHWil Tpy3a HA HUTH OT
JUIMHBI HUTU U MAacCChI I'py3a.

HccnenoBanne MEPEMEHHOIO TOKA B LENM K3 MOCIEAOBATEIIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIUKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHus. Ilepuoa. Ckopocth
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTtepdepenuus u mudpakiuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3JYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJNSpU3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[IIkana 3nMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHME BIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMOEl paguOCBI3U U TENEBUACHUA. Paqnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAFOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMArHOCTHKA B TEXHHMKE M MEIMLMHE, paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntomeecs T€10 Kak HCTOUHUK 3BYKA.

Habmronenne oTpaskeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGmonenne natepdepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBO# pE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnenoBanne  CBOWCTB  BJIEKTPOMATHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIMSL.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. [IpAMonuHElHOE paclpoCTpaHEHHE CBETa B
OAHOPOJHOM cpeae. JIyu cBeTa. TOUYEUHBIN UCTOUYHUK CBETA.

OTtpaxeHne CBETA. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxkeHHuil B
TJIOCKOM 3€PKaIe.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AGCONIFOTHBII NOKA3aTelNb
npenomneHus. [lonHoe BHyTpeHHee oTpakeHMe. [IpenenbHblii yros moJIHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. CiioxkHblid coctas Oenoro ceera. Lger.

CoOuparonie W paccerBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWUYECKas CWiia TOHKOM JMH3bL [locTpoeHne m300pakeHHid B
cOOMpPAKIIMX W paccerBarOIMX JIMH3aX. DopMya TOHKOW JIMH3BL. YBEIMYEHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
YcinoBuss HAOMIOJACHHUST MAKCHMyMOB W MWUHMMYMOB B HHTEP(PEPECHUMOHHOMN
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
IVIABHBIX ~MAaKCMMyMOB TP TMAJCHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonspuzarus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHME. OYKH, JIyIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLUOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpAMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Ontrueckue TpudopHI.

[TonHoe BHyTpeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300pKEHM B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HabntoneHnue naTepepeHinm cBera.

Habnronenue nudpakiuum ceera.

HabnroneHnue aucnepcun CBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4eHnne cnexkTpa ¢ TOMOUIbIO AUPPAKIMOHHONW PEIIETKH.

Habmronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaressi MpesioMICHHs CTEKIIA.
Hccnenopanue cBOMCTB M300paKEHM B JTMH3AX.
Habnronenue aucnepcun cBeTa.

Pa3agen 6. OCHOBBI CIEHAJIBLHO TEOPHH OTHOCUTEIBLHOCTH

['paHuIBI ~ MNPUMEHUMOCTHM  KJIIACCHMYECKOW  MexaHuku.  [locTynarsl
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOJMYJS CKOPOCTH
CBETA B BAKyyMe€, MPUHIIUI OTHOCUTENBHOCTH DHHINTEHHA.

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

DHEprusi 1 UMMYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl ¢ PHEPrUEiH U UMMYJILCOM PENSATUBUCTCKONW YACTULIBI. JHEPTUS
MOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonsl. ®opmyna [1naHka cBsizu 3Heprum (POTOHA C €ro YaCTOTOU. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre 1 uccienoBanue gorordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHenue OitHwTeiiHa Wi porodddexra. «KpacHas rpanunay
dotorpdexra.

Jasnenue ceeta. OnbiTel 1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexHuueckue yCTPOWCTBA W MPAKTUYECKOE NPHUMEHEHHWE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoToddhdekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHne W TOTIIOLIEHUE
()OTOHOB TpU TMEPEXOAE aTOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroid. Buiel
cnekTpoB. CHEKTP YPOBHEH SHEPTUU aToMa BOJOPO/A.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoina. KoprnycKyaspHO-BOITHOBOM
Oyaan3M.

CHOHTAHHOE U BBIHYKJIEHHOE U3y YEHHE.

TexHuUYecKue yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE. CHEKTPAJIbHBIN
aHaJn3 (COEKTPOCKON ), Ta3eP, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGmronenne TnHeRYaThIX COEKTPOB U3ITyYCHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopivie pabomul
Habmronenune mmHeRYaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CII0KHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydyeHus. CBoiictBa anbda-, OeTa-, ramma-u3Jy4ycHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpblTHE TPOTOHA W HeWTpoHa. HykioHHas mozaens siapa ['eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tonebl.
Anbda-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEPrus CBSA3W HYKJIOHOB B siape. SaepHbie cuibl. JleekT Macchl sapa.
S nepHble peakuuy. /leneHne u CUHTES sIaep.
Snepueiii peaktop. Tepmosaepuslii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH SJIEMEHTAPHBIX YACTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EMMHCTBO (PM3HUECKOI KAPTHHBI MUPA.
TexXHUYECKUE YCTPONCTBA U NMPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (1Mo TOTOBBIM (oTorpadusim).

Pazpnen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

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

Bun 3Bé3mHoro HeGa. Co3Be3mus, SApKHAE 3BE3bI, TUIAHETHI, X BHAUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewuHass akTUBHOCTh. HcTounmk sHeprum ConHUA W 3BE3.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW TMOCIEI0BATENLHOCTHA. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» IJisl 3BE3]] TJIABHOM MMOCIIEI0OBATEIbHOCTA. BHYTPEHHEE CTPOEHUE



3BE31. COBPEMEHHBIC NMPEACTABIEHUS O MPOUCXMKIACHUN W 3Bomtonnna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. [lonokenue m apwkenue CoJHIA B
lanaktuke. Tunel ranakTuk. PaguoranakTuk U KBasapel. YEPHBIE OBIPBI B sApax
TATAKTHK.

Bceenennas. Pacummpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopust boapioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpyktypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vyenuuecrue nabnooenus

Habmronennst HEBOOPYKEHHBIM TJ1a30M € MCHOJIB30BAHUEM KOMIBIOTEPHBIX
OPUJIOKEHUI ISl OMPEACIICHUS TIOJIOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYHO
JaTy: OCHOBHBIE CO3Be3usl CEBEPHOTO MONYIIAPHUS U SIPKUE 3BE3 L.

Habntonenus B Teneckon JlyHel, miaaHeT, Mueynoro [1yTu.

Oo6o0ariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHUHE MUPA, POJb (PU3HUECKON TEOPUH
B (OPMUPOBAHMM TMPEACTABICHUI O (PU3MUECKON KapTUHE MHPA, MECTO
(u3nYEeCKOi KapTUHBI MHpPa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmkn 6a30BOro ypoBHs B 11 Kjacce OCyLIECTBISIETCS C
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYy4HbI (hakT, runore3a, QunMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pEIIEHUE CHUCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
(YHKIIMK: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
OPOU3BOJHBIE BJIEMEHTAPHBIX (YHKOMH, NPU3HAKK TOAOOHS TPEYrOJIbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00bEMA TETI.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOyeOaTelbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN NPUPOJE, ACUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOPA30BAHMUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaIms.



['eoepachus:  MarHuTHBIC TOJKOCA 3EMIIA, 3QJICKM MArHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WUHAYKLUMOHHAA I1€4b, pajap, PaaUuONpPUEMHHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAsI Oarapest.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOTO mpenaMera «®Du3nka» Ha YPOBHE CPEAHEro oOOHIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIIEMYIOLIAX
JMYHOCTHBIX, METAIPEIMETHBIX M TTPEIMETHBIX 00Pa30BaTeIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS YUYEOHOTO MpeaMera « DU3NKa» TOJIKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYy4YarIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHHE >KA3HEHHOTO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO O0IIECTRA,

OPUHATAC  TPAJAMLMAOHHBIX  OOLICYETIOBEUECKAX T'YMAHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIILHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYNPABIECHUH B 00pa30BaATEIbHON OpraHA3allki;

YMEHUE B3aUMOJIECHCTBOBATH C COLMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSAM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3NKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUCHOIO;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO OyAylIEro;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYAS SCTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyyiel mpodeccuu U peaau30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUI0 U caMOOOpa30BaHHUIO B 00JIaCTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHME TIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHUE NEWUCTBUI B OKPY KAIOLIEH Cpeie Ha OCHOBE
3HAHMS LEJIEN YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

pacIIMPEHUE ONbITA JACATEIBHOCTH JKOJIOIMYECKOW HAIMPaBICHHOCTA Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

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

OCO3HAHME LEHHOCTH HAy4YHOW JAEATEIIbHOCTH, TOTOBHOCTH B ITPOLIECCE
U3y4eHUs  (U3AKM  OCYLIECTBJISITH  MPOEKTHYK) W HMCCIIEAOBATEIBCKYHO
NEATENBHOCTD UHAMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (popMyJIMpOBaTH W aKTyaJlM3upoBaTh  MPoOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JICATCIIBHOCTH, 3aJaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3AKOHOMEPHOCTM W TMPOTUBOPEYUST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PELICHUS MPOOJIEMBI ¢ YUYETOM aHajau3a MUMEILIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOR
LETISIM, OLICHABATh PUCKH TIOCJICICTBUI JEATCITIBHOCTH,
KOOPIMHUPOBAaTH W  BBINOJIHATH PpadOTy B  YCJIOBUSIX  PEABHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUU JKU3HEHHBIX TPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJAJCTh HAy4YHOW TEPMHMHOJIOTUEH, KIIFOYEBHIMM TMOHSATHUSMU W METOAAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHOMN NEATEIbHOCTH
B 001acTH (pU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PelIeHUs 3a1a4 (PU3MYECKOrO COJACPKAHUS, MPUMEHEHUIO Pa3IUYHbBIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTyalusX, B TOM YUCIIC TPH CO3JaHNH YYEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJlM3MPOBaTh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOAUThb apTyMEHTHI s J0Ka3aTebCTBA
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJIE€ pEHICHUS 3adaud  Pe3yJIbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMyJHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOM
JESITENBHOCTH, B TOM YHUCIIE TIPU U3YUEHUU (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIM OTBIT;

yMETh MEPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUUYECKYI0 00JacThb
KU3HEIEATEIHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

CTaBUTH NMPOOJIEMbI U 33/1a4H, IOMYCKAIOIINUE ATbTEPHATUBHBIE PEILICHUS.

Pabora ¢ nnpopmanmueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauKu (PU3UYECKOro COACPKAHUS U3
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh MOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnojeHuEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHus, TPABOBBIX W 3TUYECKUX HOPM, HOPM
uH(}OpMaIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
y4€TOM Ha3HA4YeHUs WHGOPMAIMK U LIEJIEBON ay IMTOPHUH, BEIOUpas ONTUMATbHY O
dopMy TpeAcTaBICHUS U BU3YyaIU3allUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATH OOIICHHE HA YPOKaX (PU3MKH M BO BHEYPOUHOH JEATENBHOCTH;
pacro3HaBaTh MPEANOCBIUIKA  KOH(DIMKTHBIX CUTyaUMd W CMsAr4arhb
KOH (DJIMIKTHI,



Pa3BEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PEHUS C HUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAJIBHON
padoTHI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEN KAKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOM  ACATEIIbBHOCTHA, OpPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YJIbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4eCTBO CBOECr0 BKJIAJAa W KaKIOIN0 yYaCTHWKA KOMAaHIBI B
o0UIMid pe3yJIbTaT no pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYCCKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B  PA3IMYHBIX
CUTyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOpAXKEHKE, ObITh MHULIMATABHBIM.

PeryasitTuBHbIC YHUBEpCaJbHbIC y4eOHbIe AelicTBUS
Camoopranuzanusi:

CaMOCTOSITENTEHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(GU3MKHM W aCTPOHOMHH, BBISBISTH MNPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHEBIC 3a7]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW pabOThl ¢ YYETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh PaMKH YUYEOHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

Jienarh OCO3HAHHBIA BBIOOP, aApryMEHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIaCTH
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOH 00Pa30BaTENbHBIA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYAlMsIM, BHOCUTb KOPPEKTUBBI B ACATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEPIICKCHH [UTsl OLCHKH CHTYAalluK, BHIOOpA BEPHOIO
peLeHus;



YMETh OIIEHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMPU aHalu3e pPe3yJIbTaToB
JESTENbHOCTH;

MPUHUMATH CeOsl, TOHMMAs CBOM HEJOCTATKH M JOCTOMHCTBA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaliu3e pPe3yJIbTaToB
NESITENbHOCTH;

npU3HaABaTh CBOE MPABO M MPABO APYTUX HA OLTHOKH.

B mporiecce OCTHXKEHHUS TMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBbI
no (U3MKE JJId YPOBHS CpeaHEro oOmero oOpa3oBaHus y 0O0yYaromuxcs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOIMOHATBHOE
COCTOSIHME, BUCTh HAIPABIICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM ChEpHI,
OBITH YBEPEHHBIM B CE0CE;

CaMOPETyJIMPOBAHMUS, BKJIFOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIIBHBIM U3MEHEHHSIM | TIPOSIBJISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMH, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCrexy, ONTUMHW3M, WHHMIIMATUBHOCTh, YMEHHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JAPYTUX, YUYUTBIBATb €r0 TPHU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOIITNX CITOCOOHOCTH BHICTpAUBaTh OTHOIIICHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, TPOSIBJISATH HHTEPEC U pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mpeaMeETHBIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00y UYAOIIUXCSl YMECHMIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUUATHIBATh TPAHULBl NPUMECHEHHS W3YUYEHHBIX (DU3MYECKUX MOJICIICH:
MaTtepuaibHas TOYKA, MHEPUUAJIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEIO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUIAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUYECKUH 3apsi/i MPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKUAE SABICHUS (MPOLECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA U



SJICKTPOAVMHAMUKHA.  PABHOMEPHOE U PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, JABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE TN, TU(PPy3us, OPOYHOBCKOE NBWKCHHE, CTPOCHUE KU IKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
PABHOBECHUE, UCIAPCHUE, KOHACHCALMS, IUIABJICHUE, KPUCTAIUIU3ALMUs, KUIECHUE,
BJIKHOCTb BO3/1yXa, MOBBILICHAE JABJICHUS ra3a NPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZE, CBs3b MEKAY MapameTpaMud COCTOSHUS Ta3a B H30IpoLeccax,
BJICKTPU3aLMs TEJI, B3AaUMOICUCTBHE 3apsIOB,;

ONMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCTONB3YS (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, NYTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIa,
MMIYJIBC TE€JIa, KUHETUYECKAsd SHEPrus, MOTCHUMAIIbBHAS JHEPrUs, MEXaHUYECKas
paboTa, MEXaHMYECKAas MOUIHOCTh, MPUA OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMHOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS W E€IUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (DPU3MUYECKYHO BEIMYUHY C JPYTUMHU
BEJINYNHAMM,

OMUCHIBATh HM3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEJIMYMHBL JABJICHUE Tra3za, TeMIeparypa, CpeaHsis
KUHETUYECKAs SHEPIUsl XaOTUUYECKOTO ABUKEHUS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPrusi, padoTa rasa,
KOA(PPUIIMEHT TMONE3HOTO JACUCTBUS TEIJIOBOTO JBUTATEss, NPU ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAWHMIIBL, HAXOAuTh (POPMYJbL, CBS3BIBAIOLIUE JAHHYIO
(PM3HUECKYIO BEIUUUHY C APYTUMHU BEIMUNHAM;

OMUCHIBATh U3YUYEHHBIC AIEKTPUUECCKUE CBOMCTBA BELIECTBA U JJICKTPUUCCKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YSl (PU3NUYECKUE BEITMUYMHBI, AJICKTPUUCCKUI 3apsi,
BJIEKTPUUYECKOE TIOJIE, HAMPSHKEHHOCTD MMOJIsA, MOTEHUMAN, PA3HOCTh MOTECHIMAJIOB,
Py ONMUCAHWUM TPABWIBHO TPAKTOBATH (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, UX OOO3HAUCHMS WM CIUHHUIIBI, yKa3biBaThb (POPMYJIbI, CBS3bIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C IPYTMMH BETUYAHAMU,

AHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCHOJIb3YsS (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPAHCHUS WMITYJIBCA,
MPUHIAN CYNEPNO3UIMA CWI, MPHUHIMI PABHONPABUS HWHEPHHAIBHBIX CHCTEM
OTCYETA, MOJICKYJIIPHO-KUHETUYECKYK) TEOPUIO CTPOCHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KUHETUYECKON SHEPrUU TEIIOBOTO JIBUXKECHHUS MOJIEKYJ C
aOCOTIOTHON TeMIIepaTypoOi, MEePBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHHS
BJIEKTPUYECKOrO 3apsifaa, 3akoH KylioHa, mpu 3TOM pasivyarh CIIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHUILBI,
001acTH) NPUMEHUMOCTH,



OOBSICHATH OCHOBHBIC TNPWUHLMIBLI  JCHCTBUS MalllMH, MNPpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO MCIOJBb30BAHUS B
MMOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (M3NYECCKUX SIBJICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dbopMmynupoBarh npodjeMy/3afady M TUOOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOuparb yCTAaHOBKY W3 MPEMIOKEHHOr0 OOOpPYNOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMPOBATh BHIBOIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITUYHH, MPU
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W WCIOJIb30BAaTh M3BECTHBIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXKAYy  (PU3NYECCKUMHU  BEJIMYMHAMH  C
UCIOJb30BAHUEM TMPSMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJbTAThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTATAM MCCIEIOBAHNS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU UCCIAEI0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEIbHOCTA € MCHOJB30BAHUEM H3MEPHUTENBbHBIX YCTPOMCTB M Ja00paTOPHOrO
000pyI0BaHUS,

pelmaTe pacyéTHBIE 3a7auu C SIBHO 3aJaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECCKAE BETUYHMHBI U (POPMYIIBI,
HEOOXOUMBIEC NIl €€ PEIICHUs, MPOBOJUTh PACUEThl M OLICHMBATH PEaTbHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBY IO
LETOYKY PACCYy)KACHHIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCNOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a7a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU
Y MPEACTABICHUsT YUeOHOW W HAYYHO-TIONYJSPHOH MH(POPMALUH, TTOJYYCHHON U3
PA3IMYHBIX KCTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOyYaeMy 0 HHPOPMALUIO,

OPUBOIUTH TPUMEPHI BKJIAIa POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, OOBACHEHUE MPOLECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCCAHCBHOW >KWU3HU
i obecrieueHust 0€30MacHOCT PH OOpallcCHUH ¢ TPUOOPaMH M TEXHHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOJIFOJIEHUS HOPM SKOJIOTHYECKOTrO
MOBEACHUA B OKPYIKAFOILENA CpeJIE;



padoTarb B TPYyMNE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNObl, PALMOHAIBHO PACHPElENsITh OO0SI3aHHOCTH U
IUIAHUPOBATH JCITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJCKBATHO OLICHUBATH
BKJIQJ| KQK/IOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.

K xonny oOyuenuss B 11 kiacce NpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JAOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YyUAOLIMXCS YMECHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KApTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA W
TEXHOJIOTH, B MPAKTHYECKON NCATEIIBHOCTH JIFOACH, LEIOCTHOCTE U €OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUUATHIBATh TPAHULBl MPUMEHCHHS M3YUYEHHBIX (DPU3HYECKAX MOJIEIICH:
TOYEYHBIN DIIEKTPUUYECCKUI 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa NMPH PEIICHUU (PU3NUECCKHUX
3a/a4;

pacro3HaBarh (PU3MYECKUE SBICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKN W KBAHTOBOW (DM3HMKH: SIECKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAsE WHAYKUMS, JCHCTBME MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM W JBWKYIIMHCS 3apsi, SJICKTPOMArHUTHBIE KOJeOaHWs W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUSl  CBETA,
dotosnekTpuueckuii 3PpPekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAsS
PaIMOaKTUBHOCTB;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKUE,  DBJICKTPHYECKYID  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONBb3Ys (PU3MYECKHE BEIMYUHBL
BNEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIMAJIOB, JICKTPOABIKYIIAs cuila, padoTa TOKa,
WHAYKOUS MAarHATHOTO MOjs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYLIKWA, 3HEPrUs SIEKTPUYECKOTO M MArHUTHOTO IMOJEH, MEPUOA M 4acToTa
KoneOanuii B KoneOareIbHOM KOHTYPE, 3apsl W Chjda TOKa B MpOLEcce
FAPMOHMYECKUX SJIEKTPOMArHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NP ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAQUECHUS W CAWHULBI, YKa3bIBaTh
(OpMyJIbl, CBS3BIBAOINUE JAHHYK) (PU3MYECKYX0 BEIMYMHY C  JPYTHUMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHUS M IMPOLECCHI, HMCIOJIB3YS
(PU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



4acTOTa CBETA, JHEPTHS U UMITYJIbC (POTOHA, NEPHUO OTYPACHaad, SHEPTUS CBSI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3blBaTh (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUUHBI;

aHAJIM3UPOBATh (PU3NUYCCKUE MPOLECCHl W SBJICHMS, UCIONB3YSl (PU3AUYECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIIBHOTO
COCIMHEHMS TTPOBOAHMKOB, 3aKOH JDkoyns—JIeHIa, 3aKOH 3IEKTPOMAarHUTHOMN
UHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO PAaCcpPOCTPAHEHUS CBETA, 3aKOHbI OTPAXKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA 1ist PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIUWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHHWs MAacCOBOrO YHCia, MOCTysarel bopa,
3aKOH PaJMOaKTHBHOIO pacnaja, Mpu 3TOM Pa3anuyvarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCJIOBHS (IpaHULbl, OOJACTH)
OPUMEHUMOCTH;

OIPENIENIATh HAMPABJICHUE BEKTOPA MHAY KUK MAarHUTHOTO TOJIsl POBOTHUKA
C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHua;

CTPOUTh W OIHUCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKUM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UYECKUX SBJICHUN U
IPOILIECCOB € MCIMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH: MPU STOM
dopMynupoBarh npodjeMy/3afady M TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparh yCTAaHOBKY W3 MPEMIOKEHHOTO OOOpYNOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMPOBATh BHIBOJIBI,

OCYILLIECTBIISAThH MPSMBIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
ATOM BBIOMpATh ONTUMAIbHBIM CHOCOO M3MEPEHUS U MCMOJIb30BAaTh M3BECTHHIC
METOJIBI OLICHKH MOTPEIIHOCTEN N3MEPEHNH,

UCCIICIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYHAH C HCIOJIB30BAHHEM
OpsSMbIX W3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (MKCHPOBAThH
pe3ynbTaThl MOJYUYEHHONH 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BHUAE TaOMIl U
rpamKoB, AeaTh BBIBOJBI MO PE3YJIbTaTaM UCCIICIOBAHMS,

coOr01aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUU UCCIAEA0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYEOHO-MCCIENOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOrO
000pyI0BaHUS,

peliaTh pacyéTHBIC 3aJaud C SIBHO 3aJaHHOU (DPU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJACIb, BBIACIATh (PU3MUECCKAE BEIUYHMHBI U (POPMYIIBI,



HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUST (PU3NYECKON BEMYUHBIL,

perars KAYeCTBEHHBIE 3a/1a4M: BICTPaAUBaTh JIOTHYECKU HEMPOTUBOPEYUBYIO
LETOYKY PACCYy>KIACHUIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(U3HYECKUE SBIICHUS,

UCMOJb30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUISl IOMCKA, CTPYKTYPHUPOBaHUS, HHTEPIPETALAN
Y MPEACTABICHUs YUCOHOW W HAYYHO-MONYJSPHONH MH(POPMALUH, TTOJYYCHHON U3
PA3IMYHBIX KICTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOJyYaeMyH0 HHPOPMALUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MalIMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCIOBHS UX O€30MaCHOr0 UCMOIb30BAHUS B MMOBCEAHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBSICHECHUE MPOLECCOB OKPYIKAKIIETO MHUpA, B PA3BUTHE
TEXHUKH W TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3MKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NP 0OpalieHUH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOJIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUA B OKPYIKAFOILENR CpEJIE;

padoTarb B TpyNNe C BBHIMOJHCHUEM PA3JIMYHBIX COLUAIBHBIX POJEH,
IUIAHAPOBaTh PaboTy TPyNbl, PANMOHAIBHO PaCHpelensaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJ€KBATHO OLIEHUBATH
BKJIQJ| K&KJOTO U3 YYACTHUKOB TPYIIIBI B PELICHUE PACCMATPUBAEMON MPOOIEMBI.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KJTACC

KonnyecTtBo 4yacoB

HanmeHoBaHMe pas3gesnios 1 Tem
nporpamMmmbl Bcero

Ne n/n

Pasgen 1. PUNSNKA N METOAbl HAYYHOI O NO3HAHUA

11 ®du3snka n MeTofbl HaAy4YHOro No3HaHMA 2

ViToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KuHematumka 5
2.2 OunHamumka 7
2.3 3aKOHbl COXpaHEeHWA B MexaHuKe 6

WToro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA ®UNSUNKA N TEPMOAVNHAMUWKA

OcHoOBbI MOﬂeKyﬂﬂpHO-KMHETMHeCKOVI

3.1 9
Teopuu

3.2 OcHOBbI TEpMOUHAMUKN 10

33 ArperaTHble COCTOSIHMSA BeLLLeCTBa. 5

da3oBble nepexonbl

KOHTpONbHbIE
paboTbl

lMpakTnyecku
e paboTbl

ONEKTPOHHbIe

(unbpoBble)
obpasoBaTe/ibHble

pecypcbl

bubnnoteka LLOK
https://rn.edsoo.ru/7f41bf72

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

bubnnoteka LLOK
https://rn.edsoo.ru/7f41bf72

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnmoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnmoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnmoteka LLOK
https://rn.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

VToro no pasgeny

Pasgen 4. 9JIEKTPOANHAMUWKA
4.1 JneKTpocTaTnka

MOCTOAHHbIN 3NeKTPUYECKMNIA TOK. TOKMN B
pasn4YHbIX cpeaax

4.2

VToro no pasgeny
PesepBHOe Bpemsa

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

24

10

12

22

68

bubnmoteka LLOK
https://rn.edsoo.ru/7f41bf72

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


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

11 KJTACC

HanmeHoBaHMe pas3genoBs 1 Tem
nporpamMmmel

No n/n

Pasgen 1. 3JIEKTPOAVHAMUKA

MarHnTHoe none. ONeKTPOMarHMTHas
NHAYKLNA

11

WToro no pasgeny

Pasgen 2. KOJIEBAHVA N BOJIHDbI

MexaHu4yeckne 1 3/IeKTPOMarHuUTHbIe

2.1
KonebaHusa
59 MexaHn4Yeckue 1 31eKTPOMarHMTHbIE
' BOJIHbI
2.3 OnTukKa

MToro no pasgeny

KonnyectBo yacoB

Bcero

1

1

10

24

KoHTponbHble  lpakTunyeckue
paboThbl paboThbl
1 3
1
1
3

Pasgen 3. OCHOBbI CMELVATBHOWN TEOPUM OTHOCUTE/IbHOCTU

OCHOBbI CreunanbHoN Teopun
OTHOCUTENbHOCTH

31

ONEeKTPOHHbIe

(unbpoBble)
obpasoBaTesibHble

pecypchbl

bnénunoteka LLOK
https://rn.edsoo.rn/7f41c97
c

bnénunoteka LLOK
https://rn.edsoo.rn/7f41c97
C

bnénunoteka LLOK

https://rn.edsoo.rn/7f41c97
C

bnénuoteka LLOK

https://rn.edsoo.rn/7f41c97
c

bubnuoteka LOK
https://rn.edsoo.rn/7f41c97
C


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

WToro no pasgeny

Pasgen 4. KBAHTOBAA ®UN3NKA

41 O1eMeHTbl KBAHTOBO ONTUKMU
4.2 CTpoeHune aToma
4.3 ATOMHOE a4po

MToro no pasgeny

15

Pasgen 5. 9JIEMEHTbI ACTPOHOMWN N1 ACTPOPUNINKIN

51 ONeMeHTbl aCTPOHOMUN N acTPOPU3UKN

MToro no pasgeny

Pasgen 6. OBOBLLAKOLWEE NMOBTOPEHUE

6.1 Oo6o6uiatoliee NOBTOPeEHME

WToro no pasgeny
Pe3epBHOe Bpem#

OBLWEE KO/MMYECTBO YACOB IO NMPOIrPAMME

68

bnbnuoteka LLJOK
https://m.edsoo.ru/7f41c97
C

bnénunoteka LLOK
https://rn.edsoo.ru/7f41c97
C

bnénunoteka LLOK

https://rn.edsoo.ru/7f41c97
c

bubnuoteka LOK
https://rn.edsoo.ru/7f41c97
C

bubnuoteka LOK
https://rn.edsoo.ru/7f41c97
C


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




NOYPOYHOE NMJIAHNPOBAHWE

10 KNTACC
Ne
a/n Tema ypoka

dun3nkKa — Hayka 0 npupoge.
HayuHble MeTobl NO3HAHUA
OKpy>XaroLiero mmpa

Pofib 1 MecTo (PU3NKKN B
(hopMMpOBaHUN COBPEMEHHO
Hay4YHON KapTWHbI MUpa, B
NMPaKTUYeCKON [eATeNbHOCTU NoLeN

MexaHn4yeckoe ABUXKeHNe.
OTHOCUTENbHOCTb MEXAHNYECKOIO
ABWXeHuS. NepemelleHne, CKOpPOCTb,
YCKOpeHune

PaBHOMepHOE NPSAMONINHENHOe
[IBMXKeHue

PaBHOYCKOPEHHOE MpPAMOJIMHEHOe
ABVKEHME

CB060IHOE MafieHNe. Y CKOpeHue
cBOOOAHOrO NageHuns

KpvBonuHeliHoe ABUXEHME.
[BuXeHune mMatepumanbHO TOUKM MO
OKPY>XHOCTU

MMpuHUMN OTHOCUTENBHOCTK [anunes.

KonnyecTBO 4YacoB

Bcero

KOHTpO/IbHbIE
paboThbl

MpakTnyeckue
paboTbl

Jarta
N3y4veHn
A

ONEeKTPOHHbIE

umdpoBble
obpasoBaTe/ibHble

pecypcbl

bnébnuoteka LLOK
https://m.edsoo.m/ff0c32e2

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c33e6

buénuoteka LLOK
https://m.edsoo.m/fTOc3508

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3620

bubnuoteka LLOK
https://m.edsoo.ru/ff0c372e

buénuoteka LLOK
https://m.edsoo.ru/ff0c39cc

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c3ada

bubnuoteka 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

NHepumanbHble CUCTEMbI OTCYETa.
MepBblil 3aKOH HbOTOHA

Macca Ttena. Cuna. MpuHumMn
cynepnosunumm cun. BTopoli 3akoH
HbloTOHA ANA MaTepuanbHOWM TOUKK

TpeTwnii 3aK0H HblOTOHa Ans
mMaTepuanbHbIX TOYEK

3aKOH BCeMUpHOTro TaroteHus. Cuna
TshKecTu. lNMepBas KoCMUYecKas
CKOpOCTb

Cuna ynpyroctn. 3akoH 'yka. Bec
Tena

Cwvna TpeHus. Koagp@uumeHT TpeHus.
Cwnna conpoTUB/IEHNA NPU LBVKEHUN
Tena B XXWAKOCTU WK rase

lMocTynaTtenbHOe 1 BpallaTe/ibHOe
[ABUXeHWe abCoNTHO TBEPAOTO Tena.
MoMeHT cunbl. Ineyo cunbl. Ycnoeusa
paBHOBECKA TBEPAOro Tena

MMnynbc maTepranbHOi TOUKH,
CUCTEMbI MaTepMabHbIX TOYEK.
MMnynbc cunbl. 3aKOH COXPaHeHMs
MMnNynbca. PeakTUBHOE [BUXEHUE

Pa6oTa U MOLWHOCTb CUMbI.
KuHeTuyeckas aHeprua matepuanbHOR"
TOUKW. Teopema 06 M3MEHEHUM

vy

KWMHETNYeCKoOn aHeprmnn

MoTeHUManbHasa sHeprus.

https://m.edsoo.ru/ffOc3be8

bubnuoteka LLOK
https://m.edsoo.ru/ffOc3be8

bubnuoteka LLOK
https://m.edsoo.ru/ffOc3be8

buénuoteka LLOK
https://m.edsoo.ru/ff0c3d00

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc3e 18

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3f76

bubnuoteka LLOK
https://m.edsoo.ru/ffOc41a6

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

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

bubnuoteka LLOK


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

MoTeHuManbHasa aHepPrusa ynpyro
8e(hOpMUPOBAHHOW MPYXXUHbI.
MoTeHuManbHasa aHeprua Tena B6a13mn
MOBEPXHOCTU 3emM/n

MoTeHUnanbHble N HENOTeHUanbHbIe
cunbl. CeA3b paboThl
HenoTeHLMaNnbHbIX CUN C U3MEHEHNEM
MeXaHW4YeCcKON aHeprum CUCTEMbI Te.
3aKOH COXpaHeHUs MexaHW4ecKoMm
aHeprum

NabopartopHasa paboTa
«WccnegoBaHue cBA3M paboTbl CUMbI C
N3MEHEHNEM MEXaHNYECKO 3HEpPrum
Tena Ha NpuMepe pacTsHXKeHUs
PE3NHOBOI0 XryTa»

KoHTposnbHas paboTta no teme
«KnHematunka. JuHammka. 3aKoHbI
COXPaHEHUA B MEXAHUKe»

OCHOBHbIE MOJIOXKEHUA MONEKYNAPHO-
KWHETUYECKON Teopumn. BpoyHOBCKOE
[ABMXXeHne. Onddyaunsa

Xapakrtep ABVXXEHUA U
B3aMMOLENCTBMA YacTUL, BeLLecTBa.
Mogenn cTpoeHuUs rasos, XNAKOCTEN
N TBEPALIX Ten

Macca monekysn. KonmyecTtso
BewecTsa. [MocToaHHaa ABoragpo

Tennosoe paBHoBecue. Temneparypa

https://rn.edsoo.ru/ff0c461a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c478c

bubnuoteka LLOK
https://m.edsoo.ru/ffOc4b74

bubnuoteka 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

n eé namepeHue. Ll kana temneparyp
Llenbcusa

NaoeanbHblin ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

AbGcontoTHas Temnepatypa Kak mepa
cpeaHell KNHETUYECKOW HEPTrum
ABMXEHUS MONEKYN. Y paBHeHue
MeHgeneesa-KnanenpoHa

3aKoH [lanbToHa. a30Bble 3aKOHbI

NabopatopHasa paboTa
«WccnefoBaHne 3aBUCUMOCTU MeXAY
napameTpamu COCTOSHMUSA
Pa3pPeXxKeHHOro rasa»

N3onpouecchl B naeanbHOM rase u ux
rpaguyeckoe npeacTaB/ieHne

BHYTpeHHAA aHeprusa
TePMOLMHAMUYECKOW CUCTEMBI U
cnocobbl eé n3meHeHnsa. Konnmyectso
TennoTbl 1 paboTa. BHyTpeHHAS
3HEpPrns 04HOATOMHOrO MAeasbHOro
rasa

Buabl Tennonepefayu

YaenbHaa Tenn0éMKOCTb BellecTBa.
KonnyecTso TenioTol npu

Tennonepegaye. AanabaTHblii MpoLecc

I'IepBb||7| 3aKOH TepMOANHaMUKN 1N €TI0
NPMMEHEHNE K n3onpoueccam

bubnuoteka LLOK
https://m.edsoo.ru/ffOc4fde

buénuoteka LLOK
https://m.edsoo.ru/ffOc511e

bubnuoteka LLOK
https://m.edsoo.ru/ff0c570e

bubnuoteka LLOK
https://m.edsoo.ru/ff0c5952

bubnuoteka LLOK
https://m.edsoo.ru/ff0c5c36

buénuoteka LLOK
https://m.edsoo.ru/ff0c5c36

bubnuoteka LLOK
https://m.edsoo.ru/ffOc5efc


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

34

35

36

37

38

39

40

41

42

43

44

HeobpaTmocTb NpoLeccos B
npupoge. BTopoii 3akoH
TEPMOMHAMUKM

MpuHumnn gevictensa n KN tennosoi
MaLlWHbI

Lnkn KapHo u ero KMNAa

JKonornyeckune npobnemsl
TEN/I03HEPTeTUKN

O6o06watoLwnin ypok «MonekynsapHas
thnsmka. OCHOBbI TEPMOANHAMUKN

KoHTposnbHas paboTta no teme
«MonekynapHasa ¢usmka. OCHOBbI
TEPMONHAMUKIN»

Mapoobpa3oBaHue U KOHAEHCALNS.
VicnapeHue n KuneHwue

AOCOMOTHAA N OTHOCUTENbHASA
BNAXXHOCTb BO3[yXa. HacblleHHbI
nap

TBéppoe Teno. Kpucrtananyeckue u
amMopHble Tena. AHU30TpONMA
CBOWCTB KpucTanios. XXugkue
Kpuctanibl. COBpeMeHHble MaTepuanbl

lMnaBneHne n Kpuctanansayms.
Y penbHas Tennota naaBieHus.
Cyb6numanmsa

YpaBHeHWe TensoBoro 6anaHca

buénuoteka LLOK
https://m.edsoo.ru/ff0c6230

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

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

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

buénuoteka LLOK
https://m.edsoo.ru/ff0c63b6

bubnuoteka LLOK
https://m.edsoo.ru/ff0c64d8

bnébnuoteka LLOK
https://m.edsoo.m/ffOc65f0

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

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


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

45

46

47

48

49

50

51

52

53

54

AnekTpusayma Ten. INeKTpuYecKunii
3apag. [Ba Buia aneKTpUYecKux
3apsagLoB

MpPOBOAHNKWN, ANINEKTPUKUN 1
NnoslynpoBOAHUKMN. 3aKOH COXPaHeHus
3/1eKTPUYECKOT O 3apaja

B3anmopeincteue 3apsgoB. 3akoH
KynoHa. TOYeUHbIN 31eKTPUYECKIIA
3apag

Hanps>KBHHOCTb 3N1EKTPUYECKOTr0
nons. MpuHuMn cynepnosnuumn
3NEeKTPUYECKMX nonent. JInHuu
HanpsXXEHHOCTU

Pab0oTa cun 3/1eKTPOCTAaTUUYECKOrO
nons. MNoreHuman. PasHocTb
noTeHuManos

MPOBOAHUKMN U AN3NEKTPUKN B
3/1eKTPOCTATUYECKOM MOfeE.
[nanekTpuyeckas NpoHMLAEMOCTb

OneKTpoéMKoCcTb. KoHAeHcaTop

ONeKTPOEMKOCTb NJIOCKOro
KOHJEeHcaTopa. DHEepPrusa 3apsXXeHHOro
KOoHfAeHcaTopa

NabopatopHasa pabota "M3mepeHune
3/IeKTPOEMKOCTU KOHAeHcaTopa"

MpuHUMN felACTBUA 1 NPUMEHEHWE
KOH/IEHCATOPOB, KOMUPOBA/IbHOIO

bubnuoteka LLOK
https://rn.edsoo.ru/ff0c6bcc

bubnuoteka LLOK
https://m.edsoo.ru/ffOc6bcc

bubnuoteka LLOK
https://m.edsoo.ru/ffOc6ced

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6f00

bubnuoteka LLOK
https://m.edsoo.ru/ff0c7018

bnébnuoteka LLOK
https://m.edsoo.ru/ff0c7126

bubnuoteka LLOK
https://m.edsoo.ru/ff0c72c0


https://m.edsoo.ru/ff0c6bcc
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

95

56

57

58

59

60

annapaTta, CTPYMHOro npuHTepa.
DnekTpocTaTmyeckas 3awmra.
3asemneHue aneKTponpmubopos

ANeKTpUYecKunin TOK, yCNoBUS ero
cyLw,ecTBoBaHUSA. MOCTOSAHHbIN TOK.
Cwuna Toka. HanpsxeHwe.
ConpoTtueneHue. 3akoH Oma ans
yyacTka uenun. KoHTposbHasa paboTta
no Teme: "OHeprus 3apsaxeHHoOro
KoHfeHcatopa". "OneKTPoEMKOCTb
KoHgeHcartopa".

MocnefoBatesnibHOe, NapanienbHoe,
CMellaHHOe CoefiHeHue

npoBoAHNKOB. SlabopaTtopHas paboTa 1
«/3yyeHme cmeLlwaHHOro coeguHeHns
pPe3ncTopoB»

PaboTa M MOLHOCTb 3/1EKTPUYECKOTO
TOoKa. 3akoH [xoynsa-JleHua

3akoH Oma 4ns NOHON (3aMKHYTOM)
anekTpuyeckoii uenu. KopoTkoe

3amblKaHue. JSlabopaTopHasa pa6oTa 1
«3mepeHne 3C ncTouyHMKa TOKa 1

€ro BHYTPeHHEro CoOnpoTUB/IEHNSA»

JNIeKTPOHHasA NPOBOAMMOCTb TBEPAbLIX
MeTannos. 3aBUCUMOCTb
CONpPOTMBAEHMA MeTaNnoB oT
TemnepaTypbl. CBEPXNPOBOAMMOCTb

DNEKTPUYECKUIA TOK B BaKyyMe. 1

bnébnuoteka LLOK
https://m.edsoo.m/ffOc74f0

bnbnuoteka LLOK
https://m.edsoo.m/ffOc7838

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc7ae0


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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62

63

64

65

66

67

68

CBOWACTBA 3/IEKTPOHHbIX MYYKOB

MonynpoBOAHUKMN, NX COBCTBEHHAA U
npumecHas NpoBoaMMOCTb. CBOMCTBA
p—n-nepexoga. MonynpoBoOgHMNKOBbIE
npuoéopsl

DNeKTPUYeCKnin TOK B pacTBopax u
pacnsaBax 3/1eKTPO/NTOB.
JneKTponmMTnYecKas guccoymanums.
ONeKkTponns

DNeKTPUYECKNA TOK B rasax.
CamMoCToATeNbHbIN 1
HecaMoCTOsITeNbHbI pa3psg. MonHus.
Mnasma

AnekTpuyeckne npuoéopsl 1
YCTPOMCTBA U X NpPaKTUyecKoe
npumeHeHue. MNpaBmna TEXHUKK
6e30nacHOCTM

O606uLaoLLLnii YPOK
«ONeKTpogMHaMmMKa»
KoHTponbHas paboTta no teme
«nekTpocTaTuka. MoCcToAHHbIN
3NeKTPUYECKnii ToK. TOKM B
pas3IMyHbIX cpefax»

Pe3epBHbI ypoK. KOHTpOnbHas
paboTa no Teme "9OneKTpoanHaMmnKa"

Pe3epBHbIil ypok. O606LatoLLmnii ypoK
no remam 10 knacca

bubnuoteka LLOK
https://m.edsoo.ru/ff0c84ae

bubnuoteka LLOK
https://m.edsoo.ru/ff0c82ba

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

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c86fc

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c88be

bubnuoteka LLOK
https://m.edsoo.ru/ff0c8a8a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c8c56

buénuoteka LLOK
https://m.edsoo.ru/ff0c8f6c


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

No

n/n

Tema ypoka

MMOCTOAHHbIE MAarHUTBI U UX
B3ammogelicTeme. MarHMTHoe none.
BekTop MarHUTHON MHAYKUWUW. JTUHUN
MarHUTHOW UHAYKLUN

MarHuTHOe nose NPOBOAHMUKA C
ToKoM. OnbIT IpcTesa.
B3avmogeiicTemMe NPOBOAHWNKOB C
TOKOM

NabopatopHasn paboTa «3yyeHune
MarHUTHOrO MOMS KaTyLKN C TOKOM»

[encTBme MarHMTHOro Nons Ha
NpoBOAHUK ¢ TOKOM. Cuna Amnepa.
Nab6opatopHas paboTa
«MccnepgoBaHue fericTeus
NMOCTOSAHHOIO MarHUTa Ha pamKy ¢
TOKOM»

[encTBme MarHMTHOro Nons Ha
OBVKYLLYHOCA 3apSXKEHHYI YacTuly.
Cwuna JlopeHua. PaboTa cunbl
JlopeHua

ONeKTpoMarHuTHas nHAyKuua. NMoTok
BEKTOpa MarHUTHOW nHaykumn. 34C

KonnyecTtBo 4yacoB

Bcero

KOHTpONbHbIE
paboTbl

MpakTnyecku
e paboThbl

Jata

N3yyeHus

ONEKTPOHHbIE

umMppoBble
obpasoBaTesibHble

pecypchbl

buénunoteka LLOK
https://rn.edsoo.ru/ff0c9778

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c98fe

bnénuoteka LLOK
https://rn.edsoo.ru/ffOc98fe

buénunoteka LLOK
https://m.edsoo.ru/ff0c9ac0

bubnuoteka LLOK
https://m.edsoo.ru/ffOc9df4


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

1u

12

13

NHAYKUMW. 3aKOH 3N1eKTPOMarHUTHOW
MHAYKUnn dapages

NabopartopHaa paboTa
«lccnenoBaHue ABeHNs
3N1eKTPOMArHUTHOW MHAYKLMN»

MHOYKTUBHOCTb. ABNeHne
camouHaykuun. 34C camomHayKLUN.
OHeprusa MarHUTHOro nosis KaTyLwkn ¢
TOKOM. ONEKTPOMArHMTHOE rnone

TexHUYecKne yCcTpoicTea n ux
MPYMEHEHNe: NOCTOAHHbIE MArHUTI,
3NeKTPOMAarHuTbl, 31€KTPOABUTaTE b,
YCKOPUTENN 31EMEHTaPHbIX YacTuL,
WHAYKLMOHHAasA neyb

O6o06waroLwnin ypok «MarHuTHoe
none. ONeKTPOMarHMTHas UHAYKLUA»

KoHTposnbHas paboTta no teme
«MarHuTHoe norne.
AneKTpomMarHUTHas UHLYKLMSA»

CB00OOHbIE MEXAHNYECKME
KonebaHus. FapmMoHuMUecKue
KonebaHus. YpaBHeHUe
rapMOHUYECKNX KonebaHuii.
[NpeBpalleHne aHeprum

Na6opatopHas paboTa
«WccnegoBaHue 3aBUCUMOCTM
nepuofa ManbiX KonebaHui rpysa Ha
HUTW OT ANIMHbI HUTU U MacCbl Fpy3a»

bnénuoteka LLOK
https://rn.edsoo.ru/ff0cal50

bnénuoteka LLOK
https://rn.edsoo.ru/ff0ca600

bnénuoteka LLOK
https://rn.edsoo.ru/ff0cab82

bnénunoteka LLOK
https://m.edsoo.ru/ffOcad58

bnénuoteka LLOK
https://m.edsoo.ru/ffOcaf06


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

14

15

16

17

18

19

20

Koneb6aTenbHblii KOHTYp. CBO60OAHbIE
3N1eKTPOMarHuTHble KonebaHua B
naeanbHOM KonebaTenbHOM KOHTYpe.
AHanorusa mMexagy mexaHn4yeckKumm v
3NEKTPOMarHUTHbIMMK KonebaHuamu

®opmyna TomcoHa. 3aKoH
COXPaHEHWA 3HEePrun B NeanbHOM
KonebateslbHOM KOHType

lMpepcTaBneHne o0 3aTyxarLimx
KonebaHuAX. BbIHYXAeHHbIe
MeXxaHu4yeckume KonebaHus. Pe3oHaHcC.
BbIHYXEHHbIe 31eKTPOMArHUTHbIE
KonebaHua

MepemeHHbIV TOK. CUHYconAanbHbIl
nepemMeHHbIn TOK. MOLWHOCTb
nepemMeHHOro Toka. AMNANTYAHOE U
[eNCTBYOLLEE 3HAUYEHME CUbl TOKA U
HanpsHKeHus

TpaHcdopmartop. Mpoun3BoACTBO,
nepegaya un notpebneHue
3N1EKTPUYECKOW aHEprun

YCTpOWCTBO M NpakTu4eckoe
NPUMEHEHWE 3NEKTPUYECKOTO 3BOHKaA,
reHepaTopa NepemMeHHOro TOKa,
NUHWIA aneKTponepegay

OKOJIOrNYecKme puckn npu
NPOWN3BOACTBE 3/IEKTPOIHEPTUMN.
KynbTypa ncnonb3osaHus

bnénunoteka LLOK
https://m.edsoo.ru/ffOch820

bnénuoteka LLOK
https://m.edsoo.ru/ffOch9c4

bnénuoteka LLOK
https://m.edsoo.ru/ffOcbb86

bunénunoteka LLOK
https://m.edsoo.ru/ffOcbd34

bunénuoteka LLOK
https://rn.edsoo.ru/ff0cc324


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

3/1IEKTPO3HEPTMN B NOBCEAHEBHOIA
XU3HU

MexaHn4eckmne BOMHbI, YCN0BMUA
pacnpocTtpaHeHus. Mepunog. CKOpoCTb
pacnpocTpaHeHua U AJINHA BOJHBI.
MonepeyHble ¥ NPOAO/bHbIE BOMHBI

3ByK. CKOpOCTb 3ByKa. [POMKOCTb
3ByKa. BbicoTa ToHa. Tem6p 3ByKa

ONeKTPOMarHUTHbIE BOJHbI, MX
CBOICTBa U CKopoCTb. L kana
3N1eKTPOMarHUTHbIX BOJH

MpuHUMNBI PagnoCBA3N U
TenesnpeHua. Passutume cpeacTs
cBa3n. Paguonokauusa

KoHTponbHasa pabota «KonebaHus u
BO/HbI»

MpsAMONNHenHOe pacnpocTpaHeHne
CBeTa B OHOPOAHOI cpeae.
ToYeuUHblli UCTOYHUK cBeTa. Jlyu
cBeTa

OTpaxkeHne ceeTa. 3aKOHbI
OTpaxeHusa ceeTta. [locTpoeHune
N306paXKEHNI B NIOCKOM 3epKane

MpenomneHune ceeta. MNofHoe
BHYTpeHHee oTpaxeHue. MpefenbHblii
Yro/ MOJIHOTO BHYTPEHHero
OTpaXeHwus

NabopatopHaa paboTa «/3MepeHmne

bnénunoteka LLOK
https://rn.edsoo.ru/ffOcca54

bnénuoteka LLOK
https://m.edsoo.ru/ff0cccOc

bunénuoteka LLOK
https://rn.edsoo.ru/ffOccfe0

bnénuoteka LLOK
https://m.edsoo.ru/ffOcc6f8

bnénuoteka LLOK
https://m.edsoo.ru/ff0cd350

bnénuoteka LLOK
https://m.edsoo.ru/ffOcd4e0

bnénuoteka LLOK
https://m.edsoo.ru/ffOcd7f6

buénunoteka LLOK


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

30

31

32

33

34

35

36

37

38

39

NnoKa3saTesid npesioMneHna Ctekna»

JInH3bl. TocTpoeHne n3obpaxeHuii B
NNH3e. dopmyna TOHKOW JINH3bI.
YBenmyeHue nuH3bI

Na6opatopHas pa6boTa
«MccnegoBaHme CBOMCTB
N306paXKEHNI B NNH3aX»

Oucnepcusa ceeta. CNOXHbIA cocTas
6enoro ceeta. LiBeT. JlabopaTtopHas
paboTa «HabnwogeHne gucrnepcumn
cBeTa»

VHTepiepeHumna ceeta. Augpakumns
ceeta. AugpakumoHHas pellérka

Monepe4YHoCTb CBETOBbIX BOJH.
Monspusauus ceeTa

OnTuyeckme Npmbopbl 1 yCTPOICTBA 1
yCnoBus nx 6e30MacHOro NpUMeHeHUs

paHuLbl MPUMEHUMOCTH
Knaccumyeckol mexaHuku. Moctynatbl
crneuunanbHOM Teopum
OTHOCUTENbHOCTH

OTHOCUTENbHOCTL O4HOBPEMEHHOCTH.
3amef1IeHNe BPEMEHW 1 COKpaLleHue
AJINHBI

DHeprus n UMNynbC pensiTUBUCTCKONM
yacTuubl. CBA3b Macchl C 3Hepruei un
MMNYNbCOM. DHEPrus nokos

KoHTposnbHas paboTa «OnTuKa.

https://rn.edsoo.ru/ff0cd67a

bunénuoteka LLOK
https://rn.edsoo.ru/ffOcddle

buénunoteka LLOK
https://m.edsoo.ru/ff0ced22

bunénuoteka LLOK
https://m.edsoo.ru/ff0cf02e

bnénuoteka LLOK
https://m.edsoo.ru/ff0cf862

bnénuoteka LLOK
https://m.edsoo.ru/ffOcfa42

bnénuoteka LLOK
https://m.edsoo.ru/ffOcfc68

bnénunoteka LLOK


https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

40

41

42

43

44

45

46

47

48

OCHOBBI creLuanbHon Teopun
OTHOCUTE/TIbHOCTU»

®oTOHLI. Popmyna MNnaHka. SHeprug
N MMNYNbC POTOHA

OTKpbITUE N UCCNea0BaHNE
(hoToathpekta. OnbIThl A. T.
CrtonetoBa

3akoHbl (hoTo3(h(PeKTa. YpaBHeHMe
AliHWwTeNHa Ana poToadexTa.
«KpacHas rpaHuua» gpotoagdekra

[aeneHune ceeta. OnbiThl . H.
NebeaeBa. Xmmunyeckoe aelicTene
cBeTa

TexHuU4eckue ycTpolcTea un
npakTnyeckoe NpuMeHeHwue:
(hoTO3NEMEHT, POTOAATUNK,
CO/IHeYHas b6aTapes, cBeTOAMNOL

PeweHne 3a4ay Nno TeMe «3IEMEHTbI
KBaHTOBOW ONTUKU»

Mogenb atoma TomcoHa. OnbIThbI
Pesepdopaa no paccesHUto a-yacTtuu,.
MnaHeTapHaa mogens aToma

MocTynatbl Bopa

N3nyyeHune v nornowieHne GoToHOB
npu Nepexofe atoMa ¢ 0HOT0 YPOBHS
3HEPTUM Ha ApYroi. Bugbl cnekTpos

https://m.edsoo.ru/ffOcf6f0

bnénunoteka LLOK
https://m.edsoo.ru/ffOcfe 16

buénunoteka LLOK
https://m.edsoo.ru/ffOcffc4

buénunoteka LLOK
https://m.edsoo.ru/ff0d015e

bnénuoteka LLOK
https://m.edsoo.ru/ff0d04a6

buénunoteka LLOK
https://m.edsoo.ru/ff0d030
2

buénunoteka LLOK
https://m.edsoo.ru/ff0d091a

bnénuoteka LLOK
https://m.edsoo.ru/ff0dOafa

buénunoteka LLOK
https://m.edsoo.ru/ffOdOafa


https://m.edsoo.ru/ff0cf6f0
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/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

95

BonHoBbIe CBOMCTBA YacTuL,. BOsHbI
Je bpolina. KopnyckynspHo-
BO/THOBOW fyann3m. CNoHTaHHOe U
BbIHY)XX/AEHHOE M13yYeHne

OTKpbITNE PagN0aKTUBHOCTU. ONbIThI
Pesepdopaa no onpegeneHunto coctasa
pPagMoaKTUBHOIO N3NTyYeHuns

CsoiicTBa anbha-, 6eTa-, raMma-
n3nyyeHuns. BnmaHue
pPafMoaKTUBHOCTY Ha XUBble
opraHn3mbl

OTKpbITVE MPOTOHA U HEATPOHa.
M3oTonbl. Anbgha-pacnag.
ONEeKTPOHHbIN 1 MO3UTPOHHBIN BeTa-
pacnag. Mamma-usnyyeHue

JHeprus cBA3M HYK/IOHOB B AApe.
AnepHble peakumn. AaepHblii
peakTop. Mpo6nembl, NepcreKTUBI,
3KOM0rMYecKne acnekTbl A4EPHOWA
3HEepreTuKun

AnemeHTapHble YacTuLbl. OTKpbITUE
no3uTpoHa. MeToAbl HabNO4eHUS Y
perncTpawuny aNeMeHTapHbIX YacTul,.
Kpyrnblit cton «®yHaaMeHTanbHble
B3aMMOAeiCcTBMA. EAUHCTBO
(hM3nYeCKOW KapTUHbI MUpa»

Bwupg 3Bé3gHoro Heba. Co3Besgus,
ApKKNe 3BE3bl, NIaHETbI, UX BUANMOE

bnénunoteka LLOK
https://m.edsoo.ru/ff0d0ca8

buénunoteka LLOK
https://m.edsoo.ru/ff0d0ofd2

bunénunoteka LLOK
https://m.edsoo.ru/ff0d116
2

bnénuoteka LLOK
https://m.edsoo.ru/ff0d 135
6

bunénunoteka LLOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBkenne. CoaHeuHass CUCTEMA

56

Connue. ConHevHass aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

57

3BE3MbI, X OCHOBHbIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOM
MOCJIeIOBATEILHOCTH. BHYyTpeHHEE
cTpoeHue 3B€311. COBpeMeHHbIe
MPEICTABJICHUS O MPOUCXOKICHUH U
sposronuu CoHIA U 3BE3]

58

Muneunerii I1yTe — Hama I'anakTuka.
ITonoxenue u asuxenue ConHLa B
I'anaxtuke. I'anaktuxu. Yépuoie
IBIPBI B IApaxX rajakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus boabmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOiemMbl acCTpPOHOMUU

61

KoHntpomnpHas pabora « 2IeMeHThI
ACTPOHOMMH U aCTPOPUIUKI)

62

O6o6maromuii ypok. Posib pusuku u
aCTPOHOMHHU B 3KOHOMHYECKOIA,
TEXHOJOTUYECKOH, COMAIbHON U
STUYECKOU chepax AesTeIbHOCTH
YeJI0BeKa

63

O6o6maromuii ypok. Posib u Mecto
($U3MKK U ACTPOHOMUH B
COBPEMEHHOU Hay4YHOU KapTHHE MUPa




O6o6LwatoLwnii ypok. Ponb
(hm3nyeckoi Teopum B hOpMUPOBAHUU
npeAcTaBneHniA 0 U3NYECKONA
KapTuHe Mupa

64

O6o6watowwnin ypok. Mecto
(h3MYEeCKOW KapTUHbI M1pa B 06LLEM
pAAY COBPEMEHHbIX eCTEeCTBEHHO-
Hay4YHbIX NpeACTaBNeHNIA 0 Npupose

65

Pe3epBHbIil ypoK. MarHuTHOe none.
J/eKTpOMarHMTHas NHAYKLNA

66

Pe3epBHbIii ypoK. OnTuka. OCHOBBI
67 cneunanbHOW Teopun 1
OTHOCMUTE/IbHOCTM

Pe3epHblii ypok. KBaHTOBasi usmka.
68 ONeMeHTbl aCTPOHOMUN U 1
acTpoduU3nNKm
OBLWEE KOMMYECTBO YACOB IO
MPOrPAMME

68

buénunoteka LLOK
https://m.edsoo.ru/ffDd 178
4


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» duzuka, 10 kmace/ Mskumes . 4., byxosues b.b., Corckuii H.H. non
penakiueii [TapdentoeBoii H.A., AknmonepHoe o0mecTBo «13aaTenbeTBo
«ITpoceereHue»

» ®usuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueii [TapdentoeBoit H.A., AknnonepHoe o0mecTBo «M3aaTenbeTBo

«ITpocserienuer

METOANYECKUE MATEPUAJIBI UISA YUUTEJIA

1. ®uzuka. 10 knacc. YueOHuk ajs 00meoOpa3oBar. OpraHu3alyii ¢ mpui.Ha
ANEKTPOH. HOcHUTeNE: 0a30BbIi U MPoQuIIbHbIA ypoBHW/ " 51. Mskumes, b.b.
byxosues, Corckuit H.H./ M.: ITpocsenienue, 2020.

2. Kynepureiin FO.C. ®Ousuka. [lndpdepeHumpoBaHHbie KOHTPOIBHBIE PA0OTHI. 7 -
11xkmacc.CI16.: U3a. lom «CeHtsiopby», 2015.

3. ®uszuka. « KOHCTPYKTOP» CaMOCTOSTENBbHBIX U KOHTPOJBHBIX padoT. 10 — 11
KJIacChl: mocoOue ajst yunutenei odmeodpasonar. yupeskacHuit/ C.M.
AnppromieukuH, A.C. Ciyxaesckuii.- M.: [Ipocsewmenne, 2018.

4. COopuuk 3aaa4 no ¢pusnke. 10-11 kmaccel (k yueOnukam 5. MsakunieBa
u.ap.) — M.: Ok3amen, 2019.

5. COopnuk 3a1a4 no pusuke s 10—11 kaaccel: nocodue ajs ydammxcs



oOmeoOpa3oBar. opraHu3aiuii; 0a3oBbiid U mpoduit. yposuu / H.A.
[Tapdentbera.- 5-¢ u3a. M .: Ilpoceeuienue, 2017 r.

6. ®uzuka. 3amaunuk. 10-11 ki.: [Tocobue mis oOuieoOpa3zoBar. yupeKacHuid /
Pemmkernu A. I1. - M.: JIpoga, 2019.

7. TeMaTHYECKUE CAMOCTOSTENIBHbBIE U KOHTPOJIBHBIE Pa0O0ThI MO (usuke. 10
knacc. / O.W. I'pomieBa.- M.: Ok3ameHn, 2017,

8. A.Il. PermkeBnu. COopHuK 3a1a4 o pusmke. Mocksa, lpoda, 2017 r
9. ®poHTaNibHBIE Ta00pPaTOpHbIE paboThl 1O ¢u3nke B 7-11 knaccax
o0ueoOpazoBarenbHbIX yupexacHusax: Ku. nns yuurens / B.A. Bypos, FO.U.
vk, b.C. 3BopbikuH U 1p.; noa pea. B.A. bypora, I'.I'. Hukudoposa. - M.:
[Tpoceemienue: Yueod, mur., 2015

10. Kogudukarop 31eMEHTOB COEPKaHusl U TPEOOBAHUH K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB 0011€00pa30BaTENbHBIX YUPEXKICHUH As npoBeacHus B 2024 romy
€IMHOTO TOCYIapCTBEHHOTO 3K3ameHna no GU3UKE.

11. JI. A. Kupuk. ®usuka 10. COOpHUK CaMOCTOSTENBHBIX U KOHTPOJIbHBIX
pabot. Mocksa «Unekca» 2019 r.

12. ®usuka. 10 K1acc: TEXHOJIOTHYECKUE KapThl YPOKOB 1O yueOHuKy [.51.
Msxkumesa, b.b. bByxosuera, H.H. Cotckoro/ aBr.-coct. H.JI. [lenareliuenko.-
Bosrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®uszuka 10 knacc. [Toypounsle mnansl no yueOHuky .51

Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2020.



14. COOpHUMK TECTOBBIX 3aJaHUI IJIs1 TEMATUYECKOTO U UTOTOBOTO KOHTPOJISL.

®usuka 10 knacce. M.: «MuTemnekr-Lientpy, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. bubmoteka I{OK https://m.edsoo.tu
2. https://resh.edu.ru

3. https://yaklass.tu

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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