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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHWH M TpeOOBaHWI K pe3ysibTaram
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOorpammbl, mpeactaBicHHbIX B OI'OC
COO, a Takxke ¢ y4étoMm (QeacpanbHOil paboueil mporpaMMbl BOCIHATAHUS W
KOHUENIWKM MpenofaBaHus yuyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anugax Poccniickoit Oenepanuu, pean3yIOLINX OCHOBHEIE
00pa3oBaTenbHbIC TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTuHbBl Mupa oOyuatonmixcs 10-11 kiaccoB mnpu
o0ydeHnH UxX (U3MKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmke coorBercTByeT TpeOoBanusm dI'OC COO k
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM PE3yJIbTaTam
0o0y4YeHus, a TAKKE YUYUTHIBACT HEOOXOIMMOCTh PEATU3alUu MEKIPEIMETHBIX
CBA3cH (PM3MKM C €CTECTBCHHO-HAYYHBIMM YYeOHbIMM npeaMeramu. B Hell
OTNPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3MKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, MNIAHUPYEMBIC PE3yJbTATBl OCBOCHUS Kypca (PU3MKHK:. JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (pru3uKu Ha 0A30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YJILTATHI IO F0/1aM OOyYECHUS,

e COJEpKaHME YUeOHOro nmpeamera « Du3nka» no rojgam o0ydeHusl.

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BBICTYMAs B
KaueCTBE y4eOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype Pu3nkn — cucteMoo0pas3y rolmii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TPEIAMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
(duznueckoid reorpadueil W acTpoHOMHUEH. K CMonb30BaHUE W AKTHUBHOE
OPUMEHECHUE  (DU3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Epe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MATEPUAlOB C 3aJaHHBIMA CBOWCTBAMU W JPYTHX.
HzyueHnne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydYarolMxcs, B (OPMUPOBAHWUE YMEHUH MPUMEHSTH
HAYYHBIA METOJI TO3HAHMSI ITPU BBIMOJIHEHUN UMK YUYEOHBIX UCCIICOBAHUN.

B ocHoBy kypca (u3ukuM Uisi YPOBHS CpeaHEro oOmero o0pa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO pPAacCMaTpUBaTh KAaK MPUHLMIBL €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 (DU3HKH.

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 NTPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMATA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  pu3mkm  npeamonaraer
3HAKOMCTBO C IIUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocusayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKke 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 MOCTPOEHUSI (PU3UUYECKOH TEOpUH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABJICHUAX O MNPUPOAE, TpaHMIaAX
OPUMEHUMOCTH TEOpWH, JJIsi ONHCAHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-AEATENILHOCTHBIA MOAX0A B Kypce (PM3UKK PEATM3YETCs MPEXKIE
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUIMXCS.
Jlnst  06a30BOro ypoBHsE Kypca (M3MKM — DOTO HCHOJb30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a00OPaTOpHBIX paloT,
KOTOPbIE B MporpaMMme mno (pusmke oObETUHEHBI B OOIIMI CMMCOK YYEHUYECKUX
MpakTU4YeCKux padoT. BhIJCCHHE B YKA3aHHOM MepeyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIsi KOHTPOJISI M OLICHKH, OCYIICCTBISIETCS  YYaCTHUKAMU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCs  OBJIAJICHUE
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 330a4 TPUOPUTETOM SIBIISIFOTCS 33Ja4d 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 (U3NUECCKUX SIBICHUNA U MPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOyromue BbhIOOpa (PU3MYECKOW MOJENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0€CneYeHU0 ydeOHOTO mporecca 0a30Bblii ypPOBEHb 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
HEOOXOUMOE JTA0OPAaTOPHOE OOOPYAOBAHKME IS BBIMOJHEHUS YKa3aHHbBIX 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 JACMOHCTpalUi s
UCCJICAOBAHMSI  M3Y4YaeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUYECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHE JUIsl YYEHHYECKHX MPAKTHYECKUX padboT
dopMupyeTCs B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PAcCUETe
OJHOTO KOMIUIEKTa Ha JBYX oOydawomuxcs. TeMaTHYecKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHMS JOJOKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

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 MPEJICTABICHUH O HAYYHOM METOJEC TO3HAHUS 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 JOKA3aTEIbCTB;

o (opMHUpPOBAHUE TPEACTABICHUNA O PO (PUMKU AJIsi PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

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

MPOLECCE N3YUEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00mero o0pa3oBaHus:;



e TMPUOOPETEHWE  CUCTEMBI  3HaHUH 00  o0mux  (PU3HYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYIO  (PM3HKY, DSIEKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupoBaHME YMEHHMI TPUMEHATH 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
co3anue (PU3NYECKON MOJENN, aICKBAaTHON YCIOBHSIM 331a4U;

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

e OBJIAJCHUE METOJAMU CAMOCTOSITEILHOTO TJIAHMPOBAHMS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAJIW3a M WHTEPIPETALMA WH(OPMALUH,
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 kimacce — 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
OPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NTO3HAHUA

du3nka — Hayka O npupone. Hayunble METOABI NMO3HAHMS OKPY KAOLIETO
mupa. Ponp D2KcnepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS  MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUN M mpoueccoB. HaydHBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 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 CKOPOCTEM.

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

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  apwkeHue. J[B)KCHME  MATEpUAIbHOW  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, LICTTHBIE K PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Moaene cucTeMbl OTCUETA, WIUTFOCTPALUS KHHEMATHUYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHINA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue TEN B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTBE.

HabGmonenne aukeHus Tena, OpPOLICHHOTO MOX YIJIOM K TOPU3OHTY W
TOPU30OHTAJIBHO.



H3mepenue ycKopeHust CBOOOHOTO MaJCHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

H3yueHrne HEPABHOMEPHOIO ABWXKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOR
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, OPOLIEHHOTO TOPA30HTAIBHO.

Tema 2. /lunamuka

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

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANbHOM TOUKKM. Tpetnii 3ak0H HbroTOHA 1T MaTepUanbHBIX TOUYEK.

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 TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt 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 YCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
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 MAACHUH.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KAUEHUS U CKOJIBKEHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nemkeHus OpycKa Mo HAKJIIOHHON TUIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3ZHUKAKOIIUMX B MPYXXUHE 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 W3MEHEHME HMITYJIbCA 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(popMUpOBaHHOM  mpykuHbl.  [loTeHUManbHass >HEpPrust Tena  BOMM3M
MOBEPXHOCTH 3EMJIN.

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

Yupyrue u HeynpyTrue CTOJIKHOBEHUSI.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII MUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUsS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEeHIMAIBHON SHEPIHHA B KHHETUYECKYO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

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-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUST MOJIEKYISPHO-KMHETUUYECKOW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [luddysusa. Xapakrep ABWKCHUS H
B3aMMOJCHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBSCHEHHE CBOKCTB BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca n
pasMepsl Mosieky. KonnyecTBo BemecTBa. [locTossHHAs ABOTaapo.

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



Mopenes  uaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO rasza. AOCOIIOTHAs TeMmmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp KeneBuna. 1 a30Bble 3akOHBL. YpaBHeHUME MeHaeneesa—Knanenipona.
3akoH JlasbTOoHA. M30mponeccs B UACATBHOM Tra3e ¢ 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 COCTMHEHMIA.

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 YPABHEHUE COCTOSHHS WACATBHOTO Trasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, iabopamoptivie pabomul

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

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepMoOUHAMUKU

TepMmoauHaMUUECKass CHCTEMA. BHYTPEHHsISI SHEPrUusi TEPMOJMHAMUYECKON
CUCTEMBI U COCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
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
UHTEepnpeTanus padboThl ra3a.

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

TemmoBele  MammMHbl.  [IpUHOMNBL  OCHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
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 NOJ JACHCTBUEM CXXATOro BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOH TPyOKe MyTEM TPEeHUs (BUACOIEMOHCTPALINS ).

H3MeHeHne BHYTPEHHEN SHEPTUM (TEMITEPATYPhI) Tela MPU TEITONEpEaaye.

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

Moaenu napoBoii TypOUHBIL, ABUTaTENsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOl TeMmI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHacHcamms. Mcmapenue u kuneHue. AOCONOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS! OT TABJICHUSI.

Teépnoe Teno. Kpucrammmueckue u aMopHbie Tena. AHU30TPONUSI CBOKWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lnaBieHue u
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanus.

YpaBHEHUE TEMIOBOIO OanaHca.

TexHuYeCKue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

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  snekrpocratmueckoro  nossa.  I[loreHunuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

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

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

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B BNEKTPOCTATUYECKOM TTOJIE.

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.
Hctounukm Toka. Cuna Toka. [I0CTOSHHBIN 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.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIECHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s MOJIHOM (3aMKHYTOM ) 3JIEKTpUUeCKOi 1enu. KopoTkoe 3aMbIKaHUE.

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

DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOAHUKOB. CBoiicTBA p—n-niepexoa. [1oaympoBogHUKOBBIE TPUOOPHI.

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



ONEKTPUUECKUA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSTCIIBHBIN
paspsa. Monnus. [Lazma.

TexXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII TMO, TaAIbBAHUKA.

Jlemoncmpayuu

H3mepenne CUITbl TOKA M HANIPSHKEHUS.

3aBUCUMOCTb COIPOTHBIICHHAS LMJIMHAPUYECKUX TPOBOJHUKOB OT JIMHBI,
TUIOIIAM MOMEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIIaHHOE COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMXKYINEH CcWiIbl. KOpOTKOE 3aMbIKaHWE
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATY PHI.

[TpoOBOAMMOCTD JEKTPOIIUTOB.

HckpoBo# paspsa v MPOBOAMMOCTb BO3IyXa.

OOHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne cMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3mepenne 3NIEKTPOABMIKYIIEH CHIIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntoaenue snektposmsa.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30Boro ypoBHs B 10 Kjmacce OCyHIECTBIISIETCS C
VYETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€i C KypcaMHM MAaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYyYHbIH (hakT, runore3a, QunMyeckas 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 TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJAMHAT, CIIOXKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE JABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIbI TEIMJIONEPEAAYH, TEMJIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

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



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

['eoepaghusi: BIAXKHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

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 XONOIWIBHUK, KOHIULMOHED, TEXHOIOTHH
NOJlyYECHUSI COBPEMECHHBIX MATEpUaioB, B TOM YHCJIE HAHOMATEPUAIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHUE BJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIA OPUHTED, 3IIEKTPOHATPEBATEIIBHBIE npudOpBHI,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHL, TATbBAHUKA.

11 KVIACC

Paznen 4. daekrpoanHaMuka

Tema 3. Mazcnummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe Tmoie. BeKTOop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJieH. JIMHUM MarHUTHOM MHAYKIMW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TOJISL TOCTOSIHHBIX MArHUTOB.

MarsuTHOoEe TOJIE TPOBOJHMKA € TOKOM. KapruHa 1MHWIA WHAYKUUA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO NMPOBOJHHMKA W 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OneIT Opcrena. B3auMoaeiicTBue 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
WHAYKOUW. OJNEKTPOABMKYILAA CUJIa WHAYKLIUU. 3aKOH JJIEKTPOMArHUTHON
nHayKkunu dapanges.

BuxpeBoe >neKTpUYecKOoe TmoJie. ONEKTPOABIKYINAS CWIA HWHAYKLIUU B
MIPOBOJIHUKE, BUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MArHUTHOM MOJIE.

IIpaBuio Jlenua.

WHayKTUBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYINAS — CHUJIa
CAMOWH/Ty KLIUH.

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 AecTBAS MOCTOSIHHOTO MarHUTa Ha pAMKY C TOKOM.

HccenenoBanue sSBIEHUS JJIEKTPOMATHUTHOW MHTY KIIAH.

Paznen S. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmMpPOMAZHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, ammutyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHUE TaPMOHWYECKHUX
koneOanuii. [IpeBpalenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KOJEOATENbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAaHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPruM B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

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

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

Tpanchopmarop. [TponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIrUM. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE IEKTPOdHEPrun. KynbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B MIOBCEIHEBHOM YKU3HU.

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

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJIECOATENbHON CHCTEMBI (MDY XKUHHBIA WA
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 Ipy3a 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.

[IprHUMOEl pagOCBI3H U TENEBUACHUA. Patnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAFOLICH CPEIBL.

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

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntomeecs T€10 Kak HCTOUHUK 3BYKA.

Habmronenne oTpaskeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGmonenne nntephepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

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



HccnenoBanne  CBOWCTB  BJIEKTPOMATHUTHBIX — BOJIH: OTPAXKEHUE,
MPEJIOMJICHUE, MOJIIpU3anus, Tudpakims, UHTepHEepEHIUSL.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpaMonuHENHOE pacnpoCcTpaHEHUE 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. [lonmHoe BHyTpeHHee OTpakeHHe. lIpemenbHbId yrosl MOJHOTO
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
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
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 UCTOYHUKOB.

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

[IpAMONMHEMHOE PACTIPOCTPAHEHHUE, OTPAKEHUE M MNPEITOMIICHHE CBETA.
Ontrueckue TpudopHI.

[TonHoe BHyTpeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHHIA B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HabntoneHnue naTepepeHinm cBera.

Habnronenue nudpakiuum ceera.

Habnronenue 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

['paHuIBl  NPUMEHUMOCTH  KJlaccuueckoit  mexanuku.  [loctymarb
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 ONMIUKU

®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. OnbiThl 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 SHEPrUM aTOMa BOJOPO/A.

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

CHOHTAHHOE U BBIHYKJIEHHOE U3y YEHHE.

TexHuUYecKue yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE. CHEKTPAJIbHBIN
aHaJn3 (COEKTPOCKON ), 1a3eP, KBAHTOBBII KOMITBEOTED.



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.
OtkpeiTHE TIPOTOHA W HelTpoHa. Hykmonnas moxens snapa ['eiizeHOepra—
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 nepHbie peakuuu. /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 3JIEMEHTAPHBIX 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. Co3Be3musi, ApKHAC 3BE3BI, TUIAHETHI, WX BHIAMOE
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» JJIsl 3BE3J TJIABHOM MOCIEI0BATEIbHOCTA. 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. Paguoranaktuku U kBasapel. UEPHBIE OBIPEL B sSApax
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.

Oo6o0mariee 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 (OPMUPOBAHMU TMPEACTABICHUI O (PU3HUYECKON KAPTHUHE MUPA, 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 COACPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMW MaTeMaTHKW,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYy4HbI (hakT, runore3a, QunMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pEIIEHUE CHUCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
(YHKIIMK: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM NOA00MsT TPEYTOJbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00bEMA TETI.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOUW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, ACUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBINA
aHaIms.



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

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
AJEKTPOABUTATENb, UHAYKLIHMOHHAA I1€4b, pajap, PaavuoONpUEMHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



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

OcBoenue yudeOHOTO mpeaMera «DU3MKa» Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIIEMYIOLIAX
JMYHOCTHBIX, METAIPEIMETHBIX M TTPEIMETHBIX 00Pa30BaTeIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUYEOHOTO NMpeaMeTa « DU3nKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYy4YarIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
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 YJIEHA POCCUIACKOT0 OOIIECTRA,

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 COLMATIbHBIMA MHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3NKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAILHO-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 (PU3NUECCKON 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 CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

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

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEN YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

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

7) HEHHOCTH HAYYHOT'0 MO3HAHMS

c()OPMUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JeATEeIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKM  OCYLIECTBJISITH  MPOEKTHYK) W HMCCIIEAOBATEIBCKYHO
NEATENHOCTh MHAWNBUAYAIBHO 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 WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PELICHUS MPOOJIEMBI ¢ YUYETOM aHajau3a MUMEILIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPIMHUPOBAaTH W  BBINOJIHATH PpadOTy B  YCJIOBUSIX  PEABHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUU JKU3HEHHBIX TPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (pU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJCPKAHUS, MPUMEHEHUIO PAa3JIMYHbIX
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-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOAUThb apTyMEHTHI s J0Ka3aTebCTBA
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJIE€ pEHICHUS 3adaud  Pe3yJIbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE 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 TMEPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUUYECKYI 001acTh
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(POpMauK (PU3MUYECKOTO COACPKAHUS U3
UCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBJIATh TMOUCK, aHAJN3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
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 TpeAcTaBACHUS U BU3YyaIU3allUu.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOIIEHWE HA YPOKax (UM3MKM W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCBUIKA  KOH(DIMKTHBIX CUTyaUMd W CMSAr4arh
KOH (DJIMKTBI,

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

[IOHAMAaTh W KMCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAJIBHON
padoTsI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €M  COBMECTHOM  ACATEIBHOCTHA, OpPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4YE€CTBO CBOECr0 BKJIAJAa M KaKIOT0 yYaCTHWKA KOMAaHIBI B
o0Mid pe3yJIbTaT no pa3paboTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIUHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

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

PeryasiTuBHbIC YHUBEpCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(GU3MKAM W aCTPOHOMHH, BBISBJISTH MNPOOJEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/]a4H;

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

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

paciMpsTh paMKA y4eOHOTO MPEIMETA Ha OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JieNarh OCO3HAHHBIA BLIOOP, aApPryMEHTUPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIUMLIMU B 00JIaCTH
(PM3MKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,



UCTIOJTb30BaTh MPUEMBI PEQIIEKCHH JUTSl OLIEHKH CHTYyallMH, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaliu3e pPe3yJIbTaToB
JESITENbHOCTH;

MPUHKUMATH ceOsl, MTOHUMAs CBOM HEIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX MpPU aHaJiu3e pPe3yJIbTaToB
JESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce OCTHXKEHHMS TMYHOCTHBIX PE3YJBTATOB OCBOCHMS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHUs Yy 0O0yYaromuXxcs
COBEPILIEHCTBYETCS AMOLMOHAIBHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AIMOIMOHATBHOE
COCTOSIHME, BUCTh HAINPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B CE0CE;

CaMOPETyJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSIM | TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMH, BKITIOYAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCrexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YUYUTBIBATb €r0 TPHU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COMEPEIKUBAHUIO;

COLIMATTbHBIX HABBIKOB, BKITFOUAIOLTUX CITOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMHU JIIOIbMU, 3a00TUTHCS, TPOSIBJISATH MHTEPEC U pa3periarb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce npeaMeTHblE pe3ysbTaThl HA 0a30BOM
YPOBHE AOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUArOLIMXCS YMECHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIBHOCTH JIFOAECH;

YUUTHIBATh TPAHULBl NPUMECHEHHS W3YUYEHHBIX (DU3MYECKUX MOJICIICH:
MaTepuaibHas TOYKA, HHEPUUAIbHAS CUCTEMA OTCYETA, ADCOMFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBath (PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KHHETUUYECKOH TEOPUM CTPOCHMSI BELIECTBA U
AJICKTPOJIMHAMHUKK.  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, JABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE Ten, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €0 HArpEBaHUU B 3aKPHITOM
COCyJE, CBSI3b MEXKIy [apaMeTpaMu COCTOSHHS Ta3a B HM30MPOLECCax,
AIEKTPU3aLUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBKEHUE, UCIONB3YSl (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIBC TEJla, KHHETHYECKAs DHEPrus, MOTCHIMAIbHAS SHEPrusl, MEXaHUYeCKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBICT MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYECHUS M E€IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (DPU3MUYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMM,

ONMKCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBBIC SIBJICHMS,
UCTIOJIb3Ysl (DU3MYECKUE BEJIMYMHBL JABJICHUE Tra3za, TeMIeparypa, CpeaHsis
KMHETHYECKAs SHEPIHUsl XaOTUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrusi, padoTa rasa,
KOA(PPUIMEHT TMONE3HOTO JACUCTBHS TEIJIOBOTO JBHUTaTess, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuThb (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3HUECKYIO BEIUUUHY C APYTUMHU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE DJICKTPUUYECCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKHE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YSl (PUBNUYECKUE BEITMUYMHBI, AJICKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB,;
0Py ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3yEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKa3biBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C IPYTMMH BETUUAHAMU,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCHOJIb3YS (PU3HUYECKHUE
3aKOHBI U TIPUHILUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHMYCCKOW DHHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KUHETUUYECKON DHEPruu TEIMIOBOIO JBUKEHUS MOJIEKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHHS
ANIEKTPUYECKOrO 3apsaa, 3akoH KyjoHa, npu 5TOM pa3iuyarh CIOBECHYIO



(OPMYJTMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTH) NPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC TNPUHUMOBI JCHCTBHS ~ MAallWH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO MCIOJBb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3WYECCKUX SIBICHUNA W
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHU, MPH 3TOM
dopMmynupoBarh MpodjeMy/3aady M TUOOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOMparh yCTAHOBKY W3 MPEMIOKEHHOTO OOOpYIOBaHUS, MPOBOIWTEH OMBIT W
(OpMyIMPOBATh BHIBO/IBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUYECKUX BEJTUYHH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W WCHOJb30BAaTh M3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEJIMYMHAMH  C
UCMOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCHUPOBATh PE3YJBTAThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTATAM MCCIIEIOBAHNS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU UCCIAEI0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOrO
000pyI0BaHUS,

pelmare pacyéTHbIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3YS (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECKAE BEIUUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUST (PU3HUECKON BEIIMUMHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBY IO
LETOYKY PACCYyKACHUIA C OMOPOA HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pU3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU
Y MPEACTABICHUST YUCOHOW W HAYYHO-TIONYJSPHOH MH(POPMALUH, TTOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOTYy4YaeMyH0 HH(POPMALUIO;

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

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NPH 0OpalieHUH ¢ TpHOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAFOILENA CpeEJIE;

padoTarb B TPYyMNE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNObl, PALMOHAIBHO PACHPElENsITh OO0SI3aHHOCTH U
IUIAHUPOBATH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JAOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00yUAOLIMXCS YMECHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KApTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTHI, B MPAKTHYECKON NCATEIIBHOCTH JIFOACH, LEIIOCTHOCTE U €AUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUUTBHIBATh TPAHULBl MPUMECHEHHS W3YUYEHHBIX (DU3MYECKUX MOJICIICH:
TOYEYHBIN DJIEKTPUYECCKUI 3apsi, JIyY CBETA, TOUCUHBINH NCTOYHUK CBETA, ACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUU (PU3NUECCKHUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SBICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUMS, JCHCTBHE MArHUTHOIO TIOJNS  HA
OPOBOJAHHMK C TOKOM M JBWKYIIMHCS 3apsi, SJICKTPOMArHUTHBIE KOJICOAHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PdekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINMKCHIBaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKUE,  DBJICKTPUYECKYID  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), WCMONBb3Ys (PU3MYECKHE BEIMYUHBL
BIEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYIIAs cuiia, padoTa TOKa,
WHAYKOUS MAarHATHOTO MOjs, cuna Amrmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYLIKWA, 3HEPrUs SIEKTPUYECKOTO W MArHUTHOTO IOJICH, MEPUOJ M 4YacToTa
KoneOaHuii B KoneOaTeIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
TAPMOHMYECKUX SJIEKTPOMArHUTHBIX KojeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPU ONMCAHWM MPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W CIUHULBI, YKa3bIBaTh
(OpMyJIbl, CBS3BIBAOINME JAHHYK) (PU3MYECKYIO BEIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMKCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBICHHUS W TMPOLECCHI, HCHOJIB3Ys
(PU3NYECKUE BEJIMUYMHBL. CKOPOCTh SJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy PACaiad, SHEPrusl CBI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCMOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYK (U3MYECKYK) BEIUYMHY C JPYTUMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

AHAJIM3UPOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCIONB3YSl (PU3AUECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIBHOTO
COCIMHEHMST TPOBOAHMKOB, 3aKOH JDkoyns—JIeHIa, 3aKOH 3IEKTPOMarHUTHOMN
WHAYKLIWA, 3aKOH MPSMOJIMHERHOTO paCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEWHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIUWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MAacCOBOrO YMCIa, MOCTyyarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM Pas3inuyvarh CIOBECHYIO (JOPMYJIUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE W YCIOBHS (IpaHULbl, OOJACTH)
OPUMEHUMOCTH;

OTPEACTATh HAMPABJICHUE BEKTOPA MHIY KU MATHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHua;

CTPOUTh W OIHUCHIBaTh HM300PAKEHUE, CO3AABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
OPOLECCOB € MCMOJB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUWI. MPH 3TOM
dopMynupoBarh npodjeMy/3afady M TUOOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOMparh yCTAaHOBKY W3 MPEMIOKEHHOTO OOOpYNOBaHUS, MPOBOIWTH OMBIT W
(hOpMyIMPOBATh BHIBOIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIC
METO/IBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHPOBAThH
PE3YABTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEICHUU UCCIAEA0OBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYEOHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEIbHOCTA ¢ MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00PaTOPHOrO
000pyI0BaHUS,

pelmare pacyéTHbIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECCKAE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTYYEHHOTO 3HAUCHUST (PU3HUECKON BEIIMUNHBL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO
LETOYKY PACCYyKIACHUIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y MPEACTABJICHUsT YUCOHOW W HAYYHO-MIONYJSPHONH MH(POPMALUH, MTOJTYYCHHOH U3
PA3IAYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOTYy4YaeMyH0 HHPOPMALHIO,

OOBSICHATh NPUHLMIIBI JEHCTBUS MalIMH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBHS WX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
YKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBSICHECHUE MPOLECCOB OKPYKAKIIETO MUpA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NP 0OpalieHUH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOJIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUSA B OKPYIKAFOILENA CpeEJIE;

paboTarb B TPYyMNE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh paboTy TPyNIbl, PALMOHAIBHO PACOPEACTATh OOS3aHHOCTH W
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYalMsIX, aJCKBaTHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOIN POOIEMBI.



TEMATNYECKOE NJ1AHNPOBAHWE

10 KNTACC

Ne n/n

HanmeHoBaHWe pasfenoB N Tem

nporpammb

KonnyecTtBo 4YacoB

Bcero

Pasgen 1. PUSNKA N METOAbl HAYYHOI O NO3HAHUA

11

dunsnka u METOAbl HAY4YHOIo NMo3HaHMA

WToro no pasgeny

Pasgen 2. MEXAHUKA

21

2.2

2.3

KnHemaTtuka

JnHamunka

3aKOHbI COXpaHeHUs B MexaHuKe

WToro no pasgeny

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUMKA
OCHOBbI MONEKYNSPHO-KUHETNYECKO

31

3.2

3.3

Teopuu

OCHOBbI TEPMOAMHAMUKM

ArperaTHble COCTOSIHUA BeLLeCTBa.

da3o0Bble Nepexoabl

2

18

9

10

KOHTpO/bHbIE
paboTbl

lMpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

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

bubnunoteka LLOK
https://rm.edsoo.ru/7f41bf72

bubnunoteka LLOK
https://rm.edsoo.ru/7f41bf72

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

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

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

bubnnoteka 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

WToro no pasgeny

Pasgen 4. SNEKTPOANHAMUMKA
4.1 dneKTpocTaTnka

MOCTOAHHbIA 3N1eKTPUYECKNI TOK. TOKM B
pasINUHbIX cpeaax

4.2

WToro no pasgeny
PesepBHOe Bpems

OBLEE KOTMYECTBO YACOB MO NPOIrPAMME

24

10

12

22

68

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

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


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

11 KNTACC

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. S/IEKTPOAVNHAMUWKA

MarHuTHoe none. SNeKTpoMarHUTHas
NHAYKLUMSA

11

WToro no pasgeny

Pasgen 2. KOJIEBAHWA 1 BOJ1HbI

MexaHn4yeckune 1 31eKTpoOMarHUTHble

21
KonebaHus
22 MexaHnyecKne 1 aneKTpoMarHUTHbIe
' BOJIHbI
2.3 OnTukKa

WToro no pasgeny

KonnyecTtBO 4acoB

Bcero

10

24

KOHTpO/bHbIE
paboTbl

Pasgen 3. OCHOBbI CMELUVAIBHOWN TEOPUM OTHOCUTEJ/IbHOCTU

OCHOBbI crieLmansHOM Teopun
OTHOCUTE/NbHOCTU

31
WToro no pasgeny
Pasgen 4. KBAHTOBAA ®PN3NKA
41 3eMeHTbl KBAHTOBOW OMNTUKU

4.2 CTpoeHue aToma

4

lNMpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(unposble)
obpasoBaTesibHble

pecypcbl

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

bubnmoteka LLOK
https://r.edsoo.ru/7f41c97c

bubnunoteka LIOK
https://r.edsoo.ru/7f41c97c

bubnunoteka LIOK
https://r.edsoo.ru/7f41c97c

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

bubnunoteka LIOK
https://r.edsoo.ru/7f41c97c

bubnmoteka LLOK


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 51p0 5

WToro no pasgeny 15
Pasgen 5. 9JIEMEHTbI ACTPOHOMWU N1 ACTPOPUNINKIN
51 SNeMeHTbl aCTPOHOMUY N aCTPOU3NKN 7

WToro no pasgeny 7

Pasgen 6. OBOBLLAKOLWEE NMOBTOPEHNE

6.1 O6o6LuatolLiee NOBTOpPeHME 4
WToro no pasgeny 4
Pe3epBHoe Bpems 3

OBLWEE KOJIMYECTBO YACOB I10 NMPOIrPAMME 68

httDs://m.edsoo.ru/7f41c97¢c

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

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

Bubnuoteka LLOK
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

MOYPOYHOE NMNTAHNPOBAHUE

10 KJTACC
KonnuectBo yacos ONEeKTPOHHbIE
Ne aTta ngpoBble
Tema ypoka KoHTponbHble  lNpakTuyeckue A Hcpp
n/n Bcero n3yyeHUss  obpasoBaTesibHble
paboTbl paboThbl

du3nka — Hayka 0 Nnpupose.
Hay4Hble MeToAbl NO3HAHWUA
OKpy>katoLLlero mvpa

Ponb 1 MecTo M3nku B
(hopMMpPOBaHMM COBPEMEHHO
Hay4HOI KapTWHbI MUpa, B
NPaKTUYECKON AeATeNbHOCTM Nt0Ael

MexaHnyecKoe [BUXKEHME.
OTHOCUTENLHOCTb MEXAHNYECKOTO
ABWXKeHWA. [lepemelLeHne, CKOPOCTb,
yCKOpeHue

PaBHOMepHOE NPSAMOJIMHENHOe
ABVKEeHVE

PaBHOYCKOpPEHHOE MPAMOSIMHeHOe
ABVKEHMe

CB060HOE NafieHMe. Y CKopeHme
cBOOOAHOrO NafeHns
KprBONunHeiHOe ABMXEHME.

[BVXeHne maTepuanbHO TOYKK NO
OKPY>KHOCTK

MpuHUMN oTHocUTeNbHOCTK Manunes.

pecypchbl

bubnunoteka LLOK
https://m.edsoo.ru/ff0c32e2

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0c3508

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

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

bubnunoteka LIOK
https://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

12

13

14

15

16

17

NHepumanbHble CUCTEMbI OTCYETA.
MepBblil 3aKOH HblOTOHA

Macca Tena. Cvna. MpuHUmUN
cynepnosvymm cun. BTopoil 3akoH
HbloTOHa AN MaTepuanbHON TOYKM

TpeTuin 3akoH HbtoTOHa A5
maTepuanbHbIX TOYeK

3aKOH BCEMUPHOro TAroteHns. Cuna
TSXKecTu. MNMepBas KoCMUYecKas
CKOPOCTb

Cwnna ynpyroctn. 3akoH N'yka. Bec
Tena

Cuna TpeHus. KoathpuumeHT TpeHus.
Cuna conpoTUBIEHUS NPU ABUXEHUM
Tena B XXUAKOCTU WU rase

MocTynaTesnibHOE W BpawaTe/ibHoe
ABWXEeHWe abCcoTHO TBEPAOIO Tena.
MoMeHT cunbl. [11e4o cunbl. Ycnosus
paBHOBecuKA TBEPAOro Tena

MMnynbc maTepranbHON TOUKH,
CUCTEMbI MaTepPUanbHbIX TOYEK.
Mimnynbc cunbl. 3aKOH COXpaHeHUs
nMmnynbca. PeakTUBHOe ABWXEHWE
PaboTa 1 MOLLHOCTb CU/bI.
KuHeTnueckas aHeprus matepmasnbHOn"
TOYKWN. Teopema 06 N3MeHeHUM
KMHETUYECKOMN" 3Heprumn

lMoTeHUmanLHaa aHepruns.

https://rn.edsoo.ru/ff0c3be8

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c3be8

bubnnoteka LLOK
https://rn.edsoo.ru/ff0c3be8

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c3d00

bubnnoteka LLOK
https://r.edsoo.ru/ff0c3e18

bubnunoteka LIOK
https://m.edsoo.ru/ffOc3f76

bubnunoteka LLOK
https://rn.edsoo.ru/ffOc41a6

bubnunoteka LIOK
https://rn.edsoo.ru/ff0c43d6

bubnunoteka LLOK
https//m.edsoo.ru/ff0c4502

bubnunoteka 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

MoTeHuManbLHas aHeprusa ynpyro
Ae(hOpMNPOBaHHOM MPYXXUHbI.
MoTeHuManbHas aHeprua Tena B6m3u
NoBEPXHOCTU 3eMNn

MoTeHuManbHbIe N HENOTEHLMANbHbIE
cunbl. CBA3b paboTbl
HenoTeHLUMaNbHbIX CU/ C U3MEHEHWEM
MeXaHWYeCKOIN 3Heprnv CUCTeMbl Ten.
3aKOH COXpaHeHMs MexaHUYeCcKoi
3Heprum

NabopaTopHas paboTa
«WccnepgoBaHue cBA3n paboTbl CUMbI C
M3MEHEHNEM MEXaHNYECKOW IHEPrum
Tena Ha NpYMepe PacTsHXKEHUS
PE3NHOBOT0 XryTa»

KoHTponbHaa pabota no teme
«KnHemaTtuka. MHammka. 3aKOHbI
COXpaHeHUA B MeXaHuKe»

OCHOBHbIe MOMOXEHUSA MOJIEKYNAPHO-
KMHETUYecKol Teopun. bpoyHoBCKoe
ABVKeHue. Aunddysns

XapakTep ABMXKEHUA U
B3aMMO/ENCTBNA YacTUL, BELLECTBA.
Mogenun CTPOeHMs raso., XXUAKOCTEN
N TBEPAbIX Ten

Macca monekyn. Konnyectso
BewecTeBa. NMocTosHHaa ABoragpo
TennoBoe paBHoBecue. Temnepartypa
1 eé nsmepeHuve. LLikana temnepatyp

https://rm.edsoo.ru/ffOc461a

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

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c4b74

bubnunoteka LIOK
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

Llenbcua

NpeanbHblil ra3 B MKT. OCHOBHOe
ypaBHeHne MKT

AGCO/I0THaa TeMnepaTypa Kak mepa
cpeaHeli KNHETUYECKOW SHeprum
ABWKEHUS MONEKYN. YpaBHeHue
MeHpeneeBa-KnaneipoHa

3akoH [anbToHa. ["a30Bble 3aKOHbI
NabopaTopHas paboTa
«lccnenoBaHme 3aBUCUMOCTU MeXay
napameTpamu COCTOAHUSA
pa3peXxeHHOoro rasa»

M3onpouecchl B naeanbHOM rase u ux
rpaguyeckoe npeacTaBaeHne
BHyTpeHHAA aHeprua
TEPMOANHAMUYECKON CUCTEMbI U
cnocobbl eé n3mMeHeHns. Konnmyectso
TennoTbl 1 pabota. BHYTpeHHASA
3Heprus 04HOaToOMHOI0 naeasibHOro
rasa

Buabl Tennonepefayu

Y penbHasa TennoéMKoCTb BELLLeCTBa.
KonnyecTtBo TeNn0Tbl Npu

Tennonepegaye. AavabaTHblii npoLecc

MepBblil 3aKOH TEPMOAVHAMUKI W €ro
MPYMEHeHe K U3onpoLieccam

HeobpaTumocTb NpoLLeccoB B

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

bubnnoteka LLOK
https://rn.edsoo.ru/ff0c511e

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

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0c5¢36

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

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

bubnunoteka 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
TepMOAUHaAMUKM

MpuHumn geiictena n KMNJA Tennosoi
MaLLNHbI

Linkn KapHo n ero KInna
3konorunyeckme npodrembl
Tenno3HepreTuKn

O6o6watowmii ypok «MonekynsipHas
(hm3mka. OCHOBbI TEPMOANHAMUKI»

KoHTponbHaa pabota no teme
«MonekynsipHas ¢usnka. OCHOBbI
TepMOAUHAMUKIN
Mapoobpa3oBaHune 1 KOHAeHcaLms.
icnapeHune n KuneHue
AB6CON0THaA U OTHOCUTE/IbHAS
BIXXHOCTb BO3AyXa. HacbILLeHHbIN
nap

TBépgoe Teno. Kpuctannnyeckue u
amopdHble Tena. AHM30TpONUA
CBOICTB KpucTannos. XXugkue
KpucTanibl. CoBpeMeHHble MaTepuansi

MnaBneHne n KpucTanInsayms.
YfenbHasa TennoTa naasneHus.
Cybnumauus

YpaBHeHMe TensoBoro banaHca

AnekTpuzaums Ten. NeKTPUYeCcKmnii
3apag. [Ba Buaa aNeKTpMUEeCcKnX

https://m.edsoo.ru/ff0c6230

bubnunoteka LLOK
https://rm.edsoo.ru/ff0c600a

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c6938

bubnunoteka LLOK
https//m.edsoo.ru/ff0c6a50

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

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

bubnunoteka LIOK
https://r.edsoo.ru/ff0c65f0

bubnunoteka LIOK
https://rn.edsoo.ru/ff0c6708

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c6820

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


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
MPOBOAHVKY, AVINEKTPUKM 1
MoNYNPOBOAHMKU. 3aKOH COXPaHEHNs
3NEeKTPNYECKOro 3apsja

B3anmopenicTBme 3apaLoB. 3aKoH
KynoHa. ToYeYHbIN 31eKTPUYECKNI
3apag

HanpaXéHHOCTb 3/1eKTPUYECKOr0
nons. MpuHLMN cynepnosvunu
3NeKTPUYECKMX nonen. JiInHum
HanpPAXXEHHOCTK

PaboTa c1n aneKTpocTaTUYecKoro
nong. rNoteHyman. PasHocTb
noTeHLnanos

MPOBOAHMKN N ANINEKTPUKM B
3NeKTPOCTaTMYECKOM Mofe.
[AvanekTpuyeckas NPOHNLAEMOCTb

OneKTpoémkocTb. KoHaeHcaTop

ONeKTPOEMKOCTb MI0CKOro
KOHAeHCaTopa. JHEPrus 3apsXKEHHOr 0
KOHJeHcaTopa

NabopaTopHas paboTa "3mepeHmne
3/1eKTPOEMKOCTU KOHAeHcaTopa"
MpUHUMN AeACTBMS U NPUMEHEHNE
KOHAEHCaTOpOB, KOMMPOBa/IbHOTO
annapata, CTPYMHOro NpuHTeEpa.
JNeKTpocTaTnyecKas salmuTta.

bubnunoteka LLOK
https://m.edsoo.ru/ffDcébcc

bubnunoteka LLOK
https://m.edsoo.ru/ffDc6ced

bubnunoteka LIOK
https://m.edsoo.ru/ffDc6df2

bubnunoteka LLOK
https://m.edsoo.ru/ffDc6fDO

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

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

bubnnoteka LLOK
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

3asemneHune aneKTponpmbopoB

ANEeKTPUYECKUIA TOK, YCNOBUA ero
CyLLEeCTBOBaHMSA. [OCTOAHHbINA TOK.
Cwnna Toka. Hanps»xeHue.
ConpoTtusneHne. 3akoH Oma ans
y4yacTka uenu

MocnefoBaTenbHOE, NapanfieNbHoe,
CMeLlaHHOe CoeanHEeHNe
NpoBOAHMKOB. JTabopaTopHas paboTa
«3yyeHne cMelwaHHOro CoeMHeHNs
Pe3nCTOpPOB»

PaboTa 1 MOLLHOCTb 3/1eKTPUYECKOTr0
TOKa. 3akoH [xoyna-JleHua

3akoH OMa Ans NOSHOW (3aMKHYTOMW)
anekTpuyeckoi uenn. Kopotkoe
3amMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C NCToYHMKA TOKA U
ero BHYTPEHHEr0 COMPOTUBAEHNS»

DNEKTPOHHasA NPOBOAUMOCTb TBEPAbIX
MeTasiNI0B. 3aBUCUMOCTb
COMPOTWUB/IEHNS METANINIOB OT
Temnepatypbl. CBEPXNPOBOAUMOCTb

DNEKTPUYECKUIA TOK B BaKyyMe.
CBOIiCTBA 3N1EKTPOHHbIX MYYKOB

MonynpoBOAHUKM, UX COBCTBEHHAA U

npuMecHas nNpoBoanMocTb. CBOMCTBA
p—n-nepexoga. onynpoBogHUKOBLIE
npuoopsl

bubnnoteka LLOK
https://rn.edsoo.ru/ffOc74f0

bubnunoteka LIOK
https://rn.edsoo.ru/ff0c7838

bubnnoteka LLOK
https://rn.edsoo.ru/ff0c7ae0

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


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

SNeKTpUYecKunii TOK B pacTBopax u
pacnsiaBax 3/1eKTpo/IMTOB.
ANeKTponmMTUYecKas guccoumanms.
DNeKTponn3

ANeKTPUYECKNIA TOK B rasax.
CamMocCTOsITeNIbHbIV 1
HecaMoCTOsTeNbHbIN paspag. MonHus.
Mnasma

AnekTpryeckue npnbopsbl u
YCTPOWCTBA U NX NPaKTUYECKOe
npuMeHeHme. MpaBuna TEXHUKK
6e3onacHoCcTH

O606wWaroLnii ypoK
«DNEKTPOAMNHAMUKE»
KoHTponbHaa pabota no teme
«QneKTpocTaTuKa. MoCTOSAHHBbI
3NEKTPUYECKMl TOK. TOKMN B
pasIMYHbIX Cpeaax»

Pe3epBHbI ypoK. KOHTpONbHas
paboTa no Teme "3neKTpognHammka"

PesepBHbIi ypoK. O606Lat0LL Ml YPOK
no temam 10 knacca

OBLWEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

bubnunoteka LLOK
https://rn.edsoo.ru/ff0c82ba

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

bubnunoteka LLOK
https://r.edsoo.ru/ff0c86fc

bubnunoteka LLOK
https://r.edsoo.ru/ff0c88be

bubnunoteka LIOK
https://rn.edsoo.ru/ff0c8a8a

bubnunoteka LLOK
https://rm.edsoo.ru/ff0c8c56

bubnnoteka LIOK
https://r.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 KTACC

KonnyectBo 4acoB ONeKTPOHHbIEe

NHOYKUNN. 3aKOH 3/1IeKTpOMarH NTHOI

Ne [Jata LUnppoBble
a/n Tema ypoka Bcero KOHTponibHble  [MpakTuyecKue 3yueHns  06pasoBaTeNbHbIe
paboTbl paboTbl
pecypchbl
MMOCTOAHHbIE MArHUTbI U UX
B3aMMofeicTBme. MarHuTHoe none. 1 BubnuoTteka LLOK
BekTop MarHUTHOM MHAYKUUK. JTUHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUWN
MarHuTHoe nosie NPOBOAHUKA C
TOKOM. OnbIT dpcTesa. 1 bubnunoteka LLOK
B3anmopelicTBMe NPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NabopaTtopHas paboTta «M3yyeHne 1 1 Bubnuoteka LLOK
MarHUTHOrO MONSA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBMe MarHUTHOrO MONA Ha
NPoBOAHKK € TOKOM. Cuna Amnepa.
NabopaTopHas paboTa 1 1 bnbnuoteka LLOK
«ccnefoBaHue felcTBuUS https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOIO MarHMTa Ha pamky C
TOKOM>»
[JelicTBMe MarHUTHOrO Mons Ha
LABWXYLLYIOCS 3apAXKEHHYH YacTuLy. 1 Bubnuoteka LLOK
Cwna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
NopeHua
AneKTpoOMarHUTHas MHAYKuuA. NoTok
BeKTOpa MarHMTHOn nHaykumm. S4C 1


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

12

14

NHAYKUMn dapages

NabopaTopHas paboTa
«lWccnenoBsaHne ABneHUA
3N1EKTPOMArHUTHOM NHAYKUMMN

VHAYKTUBHOCTL. fABNeHue
caMmouHaykumun. 34C caMOMHAYKLUW.
SHeprua MarHUTHOrO MoNA KaTyLKu ¢
TOKOM. DNEKTPOMarHuTHoe nosne

TexHUYecKune yCTPOIACTBa U UX
NPUMEHEHME: NOCTOSHHbIE MarHWTbI,
3NeKTPOMarHWTbI, 3N1EKTPOABMUTaTE b,
YCKOPUTENIN 3N1EMEHTaPHbIX YacTuL,
VHAYKLMOHHAs nedb

O606wWarLWnii ypok «MarHmtHoe
none. dNEKTPOMarHUTHasA NHLYKLUMS»
KoHTponbHas pabota rno teme
«MarHuTHoe none.
SneKTpoMarHMTHas MHAYKUNS»

CB060OAHbIE MEXAHNYECKNe
KonebaHus. MapmMoHuMYeckne
KonebaHus. YpaBHeHUe
rapMOHNYECKMX KONebaHWiA.
MpeBpaLleHne aHeprum
NabopaTopHas paboTa
«lccnegoBaHme 3aBUCUMOCTH
nepuoga Manbix KonebaHuii rpysa Ha
HWUTW OT 4/IMHBI HUTW W MaccChl rpy3a»

KonebatenbHbli KOHTYp. CBO6OAHbBIE

buénunoteka LLOK
https://rn.edsoo.ru/ff0ca150

bubnunoteka LLOK
https://m.edsoo.ru/ff0ca600

buénunoteka LLOK
https://m.edsoo.ru/ffOcab82

bubnunoteka LLOK
https://m.edsoo.ru/ff0cad58

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

buénunoteka LLOK
https://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

3NEeKTPOMArHMTHble Kone6aHus B
naeanbHOM Kone6aTeslbHOM KOHTYpe.
AHaNorus Mexay mMexaHuueckKuMm u
3NEKTPOMArHUTHLIMU KoNle6aHnsMm

®opmyna TomcoHa. 3akoH
COXPaHEHUA 3HEPTUMX B UAeaSTbHOM
KonebateslbHOM KOHTYype

MpeacTaBneHne 0 3aTyxaroLLnX
KonebaHusAX. BbIHYXAeHHble
MexaHu4eckue KonebaHus. Pe3oHaHc.
BbIHY)XEeHHbIe 3/1eKTPOMArHUTHbIE
KonebaHus

MepeMeHHbIl TOK. CUHYCOMAaNbHbIN
nepeMeHHbIn TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNAUTYLHOE Y
[eicTBYIOLLEee 3HaYEHNE CU/bl TOKA U
HanpshkeHus

TpaHcthopmatop. MNpon3BoacTBo,
nepegaya n notpebneHune
3N1EKTPUYECKON 3HEpPrumn

YCTPOWCTBO M NPaKTUYecKoe
NPYMEHEHNE 3MEKTPUYECKOT0 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NMHWIA 3neKTponepesay

JKOJIOrMYecKmne puckn npu
MPOV3BOLCTBE 3/IEKTPOIHEPT UK.
KynbTypa ncnonb3oBaHus
3N1EeKTPO3HEPT NN B NOBCEAHEBHOW
XN3HU

bubnunoteka LLOK
https://rm.edsoo.ru/ffOcb9c4

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

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

bubnunoteka LLOK
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

MexaHn4ecKne BO/HbI, YCN0BUA
pacnpocTpaHeHus. MNepuod. CKopocTb
pacrnpocTpaHeHns 1 A/IMHA BOJHbI.
[MonepeyHble 1 NPOLO/IbHbIE BO/HbI

3BYK. CKOpOCTb 3BYyKa. ['POMKOCTb
3ByKa. BbicoTa TOHa. Tembp 3ByKa

ANeKTPOMarHUTHbIE BOSHbI, UX
CBOWCTBA M cKOpoCTb. LLkana
3NeKTPOMarHMUTHbIX BOJH

MpuHUMNbLI pagmMocBasn n
TenesuieHnsa. Pa3Butume cpeacTs
cBA3W. Pagnonokauns

KoHTponbHas pabota «KonebaHusa n
BOJIHbI»

MpsAMOoNMHENHOe pacnpoCcTpaHeHue
cBeTa B O4HOPOAHOWA cpeje.
TOuYeUHbI NCTOYHMK cBeTa. Jlyy
cBeTa

OTpaxeHune cBeTa. 3aKOHbI
oTpaXkeHus ceeTa. NMocTpoeHume
M306paXKEHNI B MIOCKOM 3epKane

MpenomneHne ceeta. NMosHoe
BHYTpeHHee oTpaxkeHue. MpeaenbHbIi
Yro/ MOMHOro BHYTPEHHEro
OTpaXeHwus

NabopaTopHas paboTa «M3mepeHmne
noKasaTens NpPeioMIeHNs CTeKNa»

JNnH3bI. MocTpoeHne N306paxKeHNin B

buénunoteka LLOK
https://m.edsoo.ru/ffOcca54

Bubnuoteka LLOK
https://m.edsoo.ru/ffOcccOc

buénunoteka LLOK
https://m.edsoo.ru/ffOccfe0

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cc6f8

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

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

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

bubnunoteka LLOK
https://m.edsoo.ru/ffOcd67a

bubnuoteka 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
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nnH3e. dopmyna TOHKOW NINH3bI.
YBennuyeHne NnH3bI

NabopaTopHas paboTa
«lccnegoBaHue CBOWCTB
N300PaXKEHWNI B TNH3aX»

Ancnepcns ceeta. CNOXHbINA cOCTaB
6enoro ceeta. LigeT. JTabopaTopHas
paboTta «HabnwoaeHne gucnepcuu
cBeTa»

NHTepdepeHums ceeTa. Audpakyms
ceeta. AndpakumoHHas pelléTka

[MonepeyHOCTb CBETOBbLIX BOJH.
Monspusauna ceeta

OnTuyeckre NpnbopbI 1 yCTPOCTBA W
YCNOBMS UX 6e30MacHOro NPUMEHEHNS

paHMLbl NPUMEHMOCTM
KNacCUYecKoin MexaHUKM. MocTynaTbl
crneumanbHol Teopun
OTHOCUTENbHOCTK

OTHOCUTENBHOCTb OJHOBPEMEHHOCTH.
3ame/neHne BPEMEHW U COKpaLLeHe
[/INHbI

SHeprus v UMNYbC PeNsTUBUCTCKON

yacTubl. CBA3b MacChl C 3HEPrueit u
VMMNYNbCOM. DHEPrus nokos

KoHTponbHas paboTta «OnTuKa.
OCHOBbI crnewunansHOW Teopun
OTHOCUTENIbHOCTU»

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

bubnunoteka LLOK
https://m.edsoo.ru/ffOced22

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

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

bubnunoteka LLOK
https://m.edsoo.ru/ffOcfad2

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

Bubnuoteka LLOK
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
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49

®oToHbI. Dopmyna NnaHKa. SHeprua
N UMNynbe HOTOHA

OTKpbITUE 1 UCCNeaoBaHME
(hoToadhdpekTa. OnbiThl A T
CrtonetoBa

3aKoHbl (hoTo3a(h(heKTa. YpaBHeHue
AHWTeHa ons (oToadeKTa.
«KpacHas rpaHuua» hotoagekra
[asneHve ceeta. OnbIThl 1. H.
Jlebepesa. XnvMuyeckoe feincrame
cBeTa

TexHUYeckune ycTpoincTea u
NpaKTNYeCcKoe NPUMEHEHME:
(hoTO3NEMEHT, POTOAATUUK,
co/nHeYHas 6aTtapes, CBeTOAMOA
PelueHune 3agay nNo TeMe «3/IEMEHTHI
KBaHTOBOI OMTUKN»

Mopgens aToma TomcoHa. OnbIThl
Pesepdopaa No paccesHMo a-yactuu,
lMnaHeTapHaa mMofenb aTtomMa

MocTtynatel bopa

M3nyyeHune v nornouieHne (oTOHOB
npu nepexoje atoma ¢ O4HOr0 YpPOBHS
3Heprum Ha apyroi. Buabl CnekTpoB
BonHoBble CBONCTBaA YacTuL,. BosHbI
fe Bpoiina. KopnyckynspHo-
BO/THOBOW Ayann3m. CNoHTaHHOE U

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

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

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

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0d0302

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

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0d0afa

bubnunoteka LLOK
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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56

BbIHYX/[JlEHHOE M3NyYeHne

OTKpbITME PagnoakKTUBHOCTU. OnMbIThbI
Pesepdopaa no onpefeneHno coctasa
pagnoakTMBHOIO M3yyYeHUs

CsolicTBa anb(pa-, 6eta-, raMma-
n3nyyeHusa. BanaHue
pPaAvoaKTMBHOCTU Ha XUBble
OpraHu3mbl

OTKpbITME NPOTOHA M HENTPOHa.
M3oTonbl. Anbtha-pacnag.
ONEKTPOHHBIN 1 MO3UTPOHHbIV 6eTa-
pacnag. NamMmma-unsnyyeHue

SHeprus cBA3W HYKIOHOB B fApE.
ApepHble peakuun. AnepHbIi
peakTop. Mpobnembl, NepPCneKkTmBbI,
3KOJIOTMYeCcKmMe acnekTbl A4epHON
3HepreTuKu

AnemeHTapHble YacTUlbl. OTKpbITHE
no3uTpoHa. MeToabl HabnAeHUA U
perncTpauun afneMeHTapHbIX YacTul,
Kpyrnbiit cton «®yHAaMeHTalbHble
B3auMoAencTBuMs. EANHCTBO
(hM3nYeCcKOM KapTUHbI MUpa»

Bupg 3Bé3aHOro Heba. Co3sgesaus,
SipKne 3BE3[bl, NNaHeTbl, X BUANMOE
ABveHme. ConHeyHas cuctema

ConHue. ConHeyHaa akTUBHOCTb.
NcTouHUK 3Heprum ConHua v 3B83[

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d0fd2

buénunoteka LLOK
https://m.edsoo.ru/ff0d1162

bubnunoteka LLOK
https://m.edsoo.ru/ff0d 1356

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


https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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3BE3MbI, UX OCHOBHbLIE
XapaKTePUCTUKU. 3BE3/bI TTIABHOM
MOCJIEIOBATEIbHOCTH. BHyTpeHHEee
cTpoeHue 38€311. COBpeMeHHbIE
MPEICTABICHHS O IPOUCXOKICHUH U
aBosrouH COJIHIA U 3BE3]T

58

Muneunsiii [Iyte — nHawa ['anakTtuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Yépuele
IBIPBI B IIpax rajlakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe uznyyeHue.
MeraranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KonrponbHas pabota « DJIeMeHTHI
ACTPOHOMHH U aCTPOPUIUKI)

62

O6o0maromuii ypok. Posb ¢usuku u
ACTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesITeIbHOCTH
YEJIOBEKA

63

O6o6maromuii ypok. Posb 1 Mmecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAYYHOU KapTHUHE MUpPa

64

O6o0maromuii ypok. Poib
¢dusngeckoii Teopuu B GOpMUPOBAHIH
NpeAcTaBIeHUN O PU3NIECKOH
KapTUHE MUpa




65

66

67

68

O6o6watownin ypok. Mecto
(hM3nMyecKor KapTUHbI MUpa B 06LLEM
pSiAY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeACTaBNeHWli 0 Npupoae

Pe3epBHbIli YpoK. MarHmTHoe none.
SNeKTpoOMarHnuTHasa NHOYKUMS

Pe3epBHbIi ypoK. OnTuka. OCHOBbI
cneuuansHOW Teopun
OTHOCUTE/IbHOCTU

Pe3epHblil ypok. KBaHTOBas thm3mKa.
3nemeHTbl aCTPOHOMUU U
acTpou3nKu

OBLEE KO/TIMYECTBO YACOB 10
NMPOIrPAMME

68

bubnunoteka LLOK
https://m.edsoo.ru/ff0d 1784


https://m.edsoo.ru/ff0d1784

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

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






