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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHON MporpaMmsbl, mpeacraBieHHbx B OI'OC
COO, a Takxke C¢ y4étoMm (QeacpanbHOil paboyeil mporpaMMbl BOCIHTAHUS W
KOHIICTIIIMM TpenoaaBaHusi yueOHoro npeamera «@®usuka» B 00pa3oBaTENIbHBIX
opraHu3anugax Poccniickoit Oenepanuu, peaU3YIOLINX OCHOBHEIE
00pa3oBaTeabHbIE TPOrPAMMBI.

Copepxanne mporpaMMmbl MO (PU3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM W METAMPEIMETHBIM pE3yJbTaTaM
0Oy4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeTramu. B Hei
OTPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKKA HA YPOBHE CPEAHEro OOLIEro
00pa3oBaHusl, MJIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o Gpu3nKe BKIIFOYAET:

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

TOM YHUCJIE MPEAMETHBIC PE3YABTATHI IO roiaM 00y UECHUS,

e COJEpKaHME YUeOHOro npeamera « Ou3nka» 1o rojam o0yudeHusl.

duznka Kak Hayka O HamOonee OOIMMX 3aKOHAaX MPHUPOJBI, BBICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOIIHiA
JUISL ECTECTBEHHO-HAYYHBIX YYEOHBIX PEIAMETOB, MOCKOJIBKY (PU3NUYECKUE 3AKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
¢uznueckoid reorpagueii w actpoHomueil. Hcmonb3oBaHWE W AKTHUBHOE
npuMeHeHue  (U3MUYECKUX 3HaAHUM  OMpeAensieT XapakTep MW pa3BUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Epe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHUS HOBBIX MATEPUATIOB C 3aJlaHHBIMU CBOMCTBAMHU U JPYTHX.
Hzyuenne (Gu3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAY4YHO! KapTHHBI MUpa OOyyarommxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPU BBHITOJHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOIero o0Opa3oBaHUs
NOJIOKEH Pl MICH, KOTOPbIE MOXKHO paccMarpvBaTh Kak MPUHIMIBI €ro
NOCTPOCHHUSI.



Hoesi yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX Pa3leioB (PU3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoesi eenepanuzayuu. B COOTBETCTBUM C HEW Martepuan Kypca (U3MKU
00benMHEH BOKPYTr (u3MyecKkux Teopuid. BemymmM B Kypce sBIsSETCA
(opMUPOBAHUE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesa eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMANIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTHUS
¢u3nkn ¢ pasBuUTHEM OOWIECTBA, a TaKkKe C MHPOBO33PCHUECKUMMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKUMH MPOOIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (pu3ukm  npeamonaraer
3HAKOMCTBO C INUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUI 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)KHEBBIMU 3JIEMEHTAMM Kypca (U3MKM Ha YPOBHE CPEIHErO OOILIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, posii (PYyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLMAIOB B  COBPEMEHHBIX NPEIACTABICHUSAX O MPUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOPHHA, JJIsi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 34 CYET OPraHM3ALMK SKCIECPUMEHTAIBHON AEATENBHOCTH O0YYarOLUIMXCS.
Jlnst  06a30BOro  ypoBHsST Kypca (U3MKM — 3TO HCMOJIb30BAHUE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a00OPaTOpHBIX paloT,
KOTOPBIE B MporpaMme no (pusmke oObEIMHEHBI B OOLIMI CHUCOK YYEHUUYECKUX
npakTU4YecKux padoT. BhIJEeHHEe B YKAa3aHHOM MepedyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLIGHKH, OCYIIECTBISETCS  YYaCTHUKAMHU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCs  OBJIAJICHUE
O0Oy4aroIUMHUCS YMEHUSMHU MPOBOJNUTH KOCBEHHBIE W3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB MO IMPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE YAENHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 TPUOPUTETOM SIBIISIFOTCS 3aJa4é C SIBHO
3a1aHHOM (PU3NYECKON MOEIBIO, MO3BOJISIOLIME MPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaK U WHTErpUPYs 3HAHUS U3
pa3HbIX paz3nenoB. [1Jis KaYeCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUH M TIPOLIECCOB B OKpYXKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETM Jis CUTyaluu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusMu DPI'OC COO Kk MarepuabHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii ypPOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa30oBaHUs JOKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WIH B YCJIOBHSIX MHTCTPUPOBAHHOIO KaOHMHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JIabOPaTOPHOE OOOPYJAOBAHKME IS BBIMOJHEHUS YKa3aHHbBIX B
nporpaMMe Mo (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JlemoHCTpanmoHHoe  oOopyAoBaHUE (HOPMHUPYETCS B  COOTBETCTBHM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTATOYHOCTHM M O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpalUi s
UCCJICAOBAHMST  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopaTtopHoe 000pynOBaHHME MJiI YYEHHYECKMX MPAKTHYECKUX PadboT
dopMupyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PAcuETe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYawomuxcs. TeMaTUYeCKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCTMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3yY€HUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpPOBAHME MHTEPECA U CTPEMJICHHS OOYYAIOMIUXCS K HAyYHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEICTABICHUH O HAYYHOM METOJIC TIO3HAHUSI U (POPMUPOBAHUE
UCCJIE0BATEIBLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUpPOBAHUE HAYYHOTO MHUPOBO33PECHHUSl KaK pe3yjbTara H3Yy4YCHUs
OCHOB CTPOEHMS MaTepuk U PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMHUpOBaHHE YMEHUHA OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMUpPOBaHUE TPEACTABICHUNA O PO (PUMKU AJisi PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIoCTIKEHHE ATUX 1EeH 00eCneunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

MPOLECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00Mero o0pa3oBaHus:;



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

o (opMupoBaHME YMEHHMI TPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBsICHEHHST (PU3MYECKUX SBJICHUA B MNPUPOAE W I MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMHOCOOOB PELIECHWS PA3TUYHBIX 330a4 C SIBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIMX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJIENN, aICKBAaTHON YCIIOBHSIM 331a4H;

e TMOHMMAHWE (U3MYECKUX OCHOB M MPHUHLMIIOB ACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAOLLYIO
cpeay;

e OBJIAJCHUE METOJAMU CAMOCTOSITEILHOTO TJIAHMPOBAHMS W MPOBEACHHS
(PU3NYECKUX SKCIEPUMEHTOB, aHAJIW3a M WHTEPIPETALMA WH(OPMALUH,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWEC YCIIOBWH IJI1 PA3BUTUsI YMEHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON NEATEIBHOCTH.

Ha wm3yuenue ¢usmnkm (6a30Bblli YPOBEHb) HAa 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 (U3MKE NEPEUEHb JIAOOPATOPHBIX M
NPAKTUYECKAX paboT sBISIETCS PEKOMEHIOBAHHBIM, YUWTENb JEJIAcT BBIOOP
OPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NTO3HAHUA

dusnka — Hayka O npupone. HayuHble METOABI MO3HAHUS OKPY>KAOILIETO
mupa. Ponp JKcnepuMeHTa W TEOPUM B IPOLECCE IMO3HAHUS MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUM M mpoueccoB. HayuHBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TCOPHH. ['paHHIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecto (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAYYHOW KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHaNoroBele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMITBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JBUKCHMSI.
Cucrema orcuéra. TpaekTopusl.

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

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

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueiiHoe  aBwkeHWe. JIBUKCHHE  MATEpPHAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOH N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yactora oOpameHus. LIeHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHUYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HabGnronenne aukeHust Tena, OPOIIEHHOrO MOA YITIOM K TOPH3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHHst CBOOOTHOTO MACHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIY NYTSAMH, TNPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nukeHus Teaa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HberoToHa.
HuepunaibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANBHON TOUKKM. Tpetnii 3ak0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3aKkOH BCeMUpPHOro TsAroreHus. Cuna Tsokectd. [lepBas kKocMHuueckas
CKOPOCTB.

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt tpenus.
Cuna conpoTUBIECHUS TPHU IBH)KEHHUH TENA B )KUIKOCTH MJTK Ta3e.

[TocTynaTenbHOE U BpalaTebHOE ABMKECHHE a0COMIOTHO TBEPAOIO TEIA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpatieHus. [liedo cuiel. YcioBus
paBHOBECHS TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MOALIMITHUKY,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

H3zmepenune cu.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT A¢(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUHN.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOIIBKEHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHust OpycKa Mo HAKJIOHHON TUIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

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

Pabota cuibl. MOIIHOCTE CHITHI.

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

[TorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrust VIIPYyro
ne(pOopMUPOBaHHOM  mpyxkuHbl.  [loTeHIManbHass >HEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToTeHUMATbHBIE W HENOTCHUMAIbHbIE  CWibl.  CBsa3b  paboThI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJNKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMAIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii sxcnepumenm, 1abopamoprvie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOINBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBsi3u pabOThl CHITBI C MU3MEHEHHEM MEXAHWYECKOW 3HEPruu
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. Modsiexky/sipHast pu3nKa 1 TEPMOJANHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U MX ONBITHOE
obocHoBanue. bpoyHoBckoe maBuxkenue. Juddysmsa. Xapakrep ABUKCHHS WU
B3aUMOJCHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOECHMS Ta30B, >KMAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonnyecTBo BemecTBa. [locTossHHas ABoraapo.

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



Mopenes  wuaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Ta3a. AOCOIIOTHAs Temmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUEe Menneneesa—Knaneipona.
3akoH JlasbToHA. M30mponeccsl B UACATBHOM ra3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpEeaCTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
n3obapa.

TeXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICTICTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUI
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MApaMETPAMU COCTOSTHUS PA3PEIKEHHOTO
rasa.

Tema 2. OcHogbl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACATBHOrO  Ta3a.  Buael  Temionepenavw:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe NEPBOrO0 3aKOHA TEPMOJMHAMUKHM K m3ompoueccam. [ paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuk. HeoOpaTuMOCTh MPOIIECCOB B MPUPOIE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Mone3Horo
neicTBusg TemoBoid mamuHbl. [{ukn KapHo w ero ko3((QUIMEHT MONIE3HOTO
JEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TexXHUYECKHE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBHTATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOW XONOMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tejla MPH COBEPLICHUM PadOThI: BBIIET
npoOkM W3 OYTBUIKM TOJ JCHCTBUEM CXXATOrO BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TPyOKe MyTEM TPeHUs (BUACOAEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpaTyPhl) Tella TPH TEMIONEPEaaye.

OneIT 10 anmabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

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

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
KkpuctayioB. Kuakue kpuctaibel. CoBpeMeHHbIe Marepuanel. [lnaBieHue wu
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJIOTUN MOJyYECHUS COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKU 3apsaa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUKKM, MWAJNEKTPUKH W TOJYMPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH Kyiona. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mose. HanpsskEHHOCTH  3heKTpuuYeckoro nons. [lpuHumn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPsHKEHHOCTH BIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpocratndeckoro  mojis.  IloreHuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

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

TeXHUUECKUE YCTPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAS 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN anmapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TIOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

ONEKTPUUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hctounnkm Toka. Cwna Toka. [I0CTOSHHBIN TOK.

Hanpspxkenue. 3axkon OMa Ju1st ydacTka LETIH.

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

PabGora »snektpuueckoro Toka. 3akoH Jxoyns—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIICHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s OJTHOM (3aMKHYTOM ) 3JIEKTpUYECKO 1enu. KopoTkoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUUYECKU TOK B BakyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOJHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKUA TOK B PAacTBOpax M pacIulaBax  dJIEKTPOJUTOB.
DNEKTPOJIATHYECKAS TUCCOLMALUS. DIEKTPOIIU3.



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

TeXHUYECKME YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKM TOKA, DSJIEKTPOHATPEBATEIbHBIC MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN 11O, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb CONPOTUBIICHUS LUMIUHAPUYECKUX NPOBOJHUKOB OT JUIAHBI,
TUIOIIAM MOMEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIanHOe COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBIICHUS METAIUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTD JEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne 3neKTPOABIIKYIIECH CUIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrpoiunsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€i C KypcaMH MAaTEMAaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnvie noHsAmMuUs, CBA3AHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJAMHAT, CIIOXKEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE JBUKEHUE B KUBOU mpupoae, nuddys3us, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUbI TEIJIONEPEAAYH, TEMIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJT, MOJIb
BEIIECTBA, MOJIAPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, KAIKOCTEN H



ra3oB, JJIEKTPUYECKHAE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS TUCCOLMALIMS,
raJIbBaHUKA.

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

Texnonocus: MpeoOpa30BAHUE ABMXKCHUH C WCHOJB30BAHUEM MEXAHU3MOB,
VUET TPEHUST B TEXHUKE, TMOIMIMIIHUKKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMIYJbCa B TEXHUKE (PaKeTa, BOAOMET W JPYTHE), ABUIATEIb BHYTPEHHETO
CropaHusi, napoBas TypOMHA, OBITOBOW XONOJWIBHUK, KOHIUIMOHEDP, TEXHOIOTHH
MOJIYYEHUS] COBPEMEHHBIX MATEPUAIOB, B TOM YHCIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIHA MIPUHTED, 3NIEKTPOHArPEBATEIBHBIE npudopsl,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL.  B3aMMOAEHCTBME  NMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1oie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TOJIS TOCTOSIHHBIX MATHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa JMHWIA WHAYKIUA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHUKA, KATYIIKU ¢ TOKOM. OneiT Opcrena. BzauMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

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

SlBneHue DBNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
WHAYKOUW. OJEKTPOABMKYLIAs CUJla WHAYKUUU. 3aKOH JJIEKTPOMArHUTHON
nHayKunu dapajes.

BuxpeBoe snexkTpudeckoe moJie. ONIEKTPOABMKYINAS CHJIA HWHAYKIAW B
MIPOBOJIHUKE, IBIKYILEMCS TIOCTYNIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYIIAs — CHUJa
CAMOMHIYKLIHH.

DHEPrusi MAarHATHOTO TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuitbl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune 3NEeKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKLMU OT CKOPOCTH U3MEHEHMS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuuecrkuii sxcnepumenm, iabopamopivie pabomoi

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanue AecTBHA MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBIeHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KoneGarenpnas  cucrema.  CBOOOJHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepron, wactota, ammiutyaa U ¢asa KoJcOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTHu4eCKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UACATIbHOM KOJEOATEbHOM KOHTYPE. AHAJIOTHS MEXKIYy MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPaHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarommx KoaeOaHusX. BeIHYXICHHbIE MEXaHUYECKHE
KoneOanusi. Pe3oHaHnc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

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

Tpanchopmarop. [IpousBoacTBo, nepenaya U NOTPEONICHHUE AIEKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEeprun. Kymbprypa
MCITOJIb30BAHUS JIEKTPOIHEPTUHN B MIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUM JJIEKTPOIEpEaay.

Jlemoncmpayuu

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



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpH MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil rpy3a HA HUTH OT
JUIMHBI HUTU W MAacCChI IPy3a.

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

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. Ckopocth
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3BYKa. Beicota ToHa. TemMOp 3ByKa.

ONEKTPOMATHATHBIE BOJIHBL Y CIIOBUS M3IYYEHUs SJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJNSpU3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[IIkana 31MEeKTPOMArHUTHBIX BOJIH. [IpUMEHEHUE SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOBI pagOCB3H U TENEBUACHUA. Patnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, pajap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HaGnronenne natephepeHunn U uppakiii MEXaHUUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnepoBanue  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIMSL.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OAHOPOJHOM cpene. JIyu cBeTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
TJIOCKOM 3€PKaIe.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOFOTHBIN MOKA3ATENb
npenomneHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpemenbHBIA yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CiioxkHblii coctas Oenoro ceera. Liger.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWUYECKas CWia TOHKOW JmH3BL [locTpoeHHMe H300pakeHuil B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
YcinoBuss HaOMIOJACHHST MAaKCHMyMOB W MUHUMYMOB B HMHTEP(EPCHLMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHHME. OYKH, JIYIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLIUOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

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

[TonHoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHUI B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natep@epeHinm cera.

HaOmtonenue nudpakiuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4eHune cnekTpa ¢ TOMOUIbI0 AUPPAKIHOHHONW PEIETKH.

HaGnronenne nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.
HccnenoBanune cBOMCTB M300paKeHUi B IMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3ngen 6. OCHOBBI CIeHAJIBLHOI TEOPUH OTHOCHTEILHOCTH

['paHuIlBl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarb
CHENUANBHOW TEOPUU OTHOCUTEIBHOCTU. WHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU M COKPALICHHE
JUTHHBI,

DHEprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MacChl ¢ PHEPruei U UMMYJILCOM PENSATUBUCTCKONW YACTUIIBI. JHEPTHUs
MOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KaHMOBOU ONMUKU

®dotonbl. ®opmyna [Tnanka cBsa3u 3HEpruu (HOTOHA ¢ €r0 YaCTOTOU. DHEPrus
¥ UMITYJIBC (POTOHA.

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHenue OiHmTeiiHa A Gorosrdpdexra. «KpacHas rpanunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeOGenera.

XHUMHUYECKOE IEWCTBUE CBETA.

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

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTod(hPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapras mopnens aroma. Ilocrynarel bopa. M3nydeHue W moOnIoLIEHWE
()OTOHOB TpU TMEPEXOAE arOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW S3HEPTAM aTOMa BOAOPOIA.

BonHoBEBIE cBO¥CTBA YacTuLl. BomHel e bpoiina. KopnyckynspHO-BOITHOBOM
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE. CIEKTPATIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnroneHne TnHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenne mmHERYaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAKOIIME CIOKHOCTh CTPOCHHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTMBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpeiTHE TIPOTOHA W HelTpoHa. Hyknonnas moxene snapa ['eiizenOepra—
HBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30Torsbl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3WUTPOHHBIN Oera-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO pacraja.
OHEPrus CBA3W HYKJIOHOB B siApe. S aepHbie cumbl. JleekT Macchl sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMU SJIEMEHTAPHBIX YaCTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii skcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

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

Bun 3Bé3mHoro HeGa. Co3Be3mus, SApKHAE 3BE3bI, MUIAHETHI, UX BUAUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum CoOnHIA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW TMOCIEI0BATENLHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCIIEIOBATEILHOCTH. BHYTPEHHEE CTPOEHHE



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

Mneunstid [lyte — Hama ['anaktuka. [lonokenue u nwkenue CoJiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktikyd v kBazapsl. UEpHBIE ABIPHI B SApax
TATAKTHK.

Bceenennas. Pacummpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopus boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUMU.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJIA30M € UCHOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE c0O3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, miianer, Mneunoro [Tytu.

Oo6o01mariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OPMUPOBAHWMM TMPEACTABICHUI O (PHU3MYECCKOH KapTUHE MHpPA, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBISIETCS C
VYETOM COAEPIKATENIBHBIX MEXKIPEAMETHBIX CBA3EH € KypcaMd MaTeMaTuKW,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, SKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pEIIEHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
OPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIOMH, MPU3HAKK TOMOOHS TPEYrOJIbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00BEMA TETT.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOyeOaTelbHbIE
JBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOMN IPUPOAE, ACUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAs CTPYKTYPa TBEPABIX
TEJN, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBINA
aHaIms.



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

Texnonocusa: JHWHUM DJEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKA,
AJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yueOHOTO mnpeaMera «Du3MKa» Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEAMETHBIX M TTPEIMETHBIX 00Pa30BaTeIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUeOHOTO NMpeaMeTa « DU3nKa» IOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

c()OPMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIMK 00YYAOIIErOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEUECKAX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYTIPABIECHUH B 00pa30BaTEIbHON OpraHA3alHH;

YMEHHUE B3aMMOJICHCTBOBATH C COLMATTBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W MPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOIO;

OCO3HAHUE JINYHOTO BKJIaJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYASA 3CTETUKY HAYYHOTO TBOPUYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuen mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TMJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTE JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBIECHUE NEVUCTBUIA B OKPYKAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTONYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

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

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JeATEIbBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKM  OCYLIECTBIIATH  NPOEKTHYKD W HMCCIIECAOBATEIBCKYHO
NEATENBHOCTh HHANBUAYAIBHO U B IPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh ILEIN JCATCIIBHOCTH, 33JaBaTh MApPaAMETPbl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHOMN NEATEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PEIICHUs 3a1a4 (PU3MYECKOrO COJCPXKAHUS, MPUMEHEHUIO Pa3TUUYHBIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX TPOEKTOB B 00J1acTH (PU3UKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3y €¢ PEUICHUs, HAXOAUTh APTyMEHTHI IS JOKa3aTebCTBA
CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBHUSX;

CTaBUTh W (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HaHUA MO (U3UKE B MPAKTUUYECKYIO 0O0JaCTh
KU3HEIEATEIHOCTH;

yYMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

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

Pabora ¢ nuapopmanueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACPKaHUS U3
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMALUH;

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

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
dopMy mpeAcTaBACHUS U BU3yaATU3alUH.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOLICHUE HA YPOKaX (PU3UKKU U BO BHEYPOUHOM EATEIBHOCTH,
pacro3HaBaTh MPEANOCBIUIKA  KOH(DIMKTHBIX CUTyaMd W CMsSAr4arhb
KOH (DJIMIKTHI,



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

[IOHAMAaTh W MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBLHON
padoTHI;

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

[IPUHAMATh €A COBMECTHOM  ACATEIIbBHOCTHA, OpPraHU30BBIBATE U
KOOPAWHHUPOBATH JEUCTBUS 110 €€ NOCTIDKEHUIO. COCTABIIATH IUIAH JCUCTBUN,
pacnpeacnsaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4eCTBO CBOEr0 BKJIAJa W KaKIOT0 yYaCTHMKA KOMAaHIBI B
oOUIMid pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLICHWBATH HACH C TO3WIWNA HOBU3HBL,
OPUTMHAJIBHOCTH, IIPAKTHYCCKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHUYECKOE MOBEICHUE B  PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranuzanusi:

CaMOCTOSITENTEHO OCYIIECTBISATh MO3HABATEIIbHYIO ACATENBHOCTh B 00NacTh
(GU3MKM W aCTPOHOMUH, BBISBJISATH MNPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHEBIC 3a]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHUS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh paMKX yU4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JeNlaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHpPOBaTh €ro, Opare Ha cels
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATh TPHOOPETEHHBIN OMBIT,

crocoOCTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIaCTH
(PM3KKH, TOCTOSTHHO MOBBILIATH CBOM 00pPa30BaTENbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJIEKT:

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

BIQJICTh  HABBIKAMM  [O3HABATEJIBHOH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUI M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEPIICKCHH [UTsl OLCHKH CHTYallMH, BBIOOpA BEPHOIO
peLeHus;



YMETh OIIEHWBAaTh PUCKM W CBOCBPEMECHHO NPUHMMATH PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX MpPU aHaliu3e Pe3yJIbTaToB
JESTENbHOCTH;

MPUHKUMATE ceOsl, MTOHUMAs CBOM HEIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaiu3e Pe3yJIbTaToB
NESITENbHOCTH;

npU3HaABaTh CBOE MPABO M MPABO APYTUX HA OLTHOKH.

B mporiecce OCTHXKEHHMS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS TPOTPAMMBbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00ydarouuxcs
COBEPILIEHCTBYETCSI AMOLMOHABHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKJTFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOIMOHATBHOE
COCTOSIHME, BUCTh HAIPABIICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B Ce0C;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CHNOCOOHOCTb aJaNTUPOBATBCS K
SMOIMOHAIIBHBIM U3MEHEHHSIM | TIPOSIBJISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTWBAILIMHU, BKITIOUAIOIICH CTPEMIICHHE K JOCTHIXKEHHUIO IENH U
yCIexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh TOHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, TPOSIBJIATH MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mpeaMeETHBIE pe3yJibTaThl HAa 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOy UYAKOUTUXCS YMEHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpA, B PA3BUTHHA COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUMTHIBaTh TPAHULBl MPUMECHEHHS H3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTepuaibHas TOYKA, MHEPUUAJIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUH 3apsi/i MPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKUAE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA U



AJICKTPOJIMHAMUKHK.  PABHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMAJCHUE TEJ, IABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE KUJIKOCTER
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HArPEBAHUM (OXJIAKJICHUH ), TEIJTIOBOE
pPaBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TJIABICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHHS Ta3a MPH €r0 HArPEBaHUU B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPOLEccax,
AIEKTPHU3aLUS TEJ, B3AUMOJIEHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBXKCHHUE, WCIOJb3Ys (PU3UYECKUE BEJIMYUHBI:
KOOPJIMHATA, MYTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIBC TEAa, KUHETHYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYeCKas
paboTa, MEXaHMYECKAas MOUIHOCTh, MNP OMHCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMIOJB3YEMbBIX BEJIMYMH, WX OOO3HAYCHHUS WU E€IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

ONMKCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCIOJIb3Ysl (PUBMYECKUE BEIIMYMHBL, JAaBJICHUE Tra3a, TeMIeparypa, CpeaHsis
KMHETHYECKAsi HEPIHUsl XaOTUUYECKOr0 JBHUKCHUS MOJICKYJI, CPEIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOA(PPUIIMEHT TMONE3HOTO JACUCTBHS TEIJIOBOTO JBUraTess, NPU ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PU3MYECKUH CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (POPMYJIbL, CBS3BIBAIOLIUE JAHHYIO
(PM3HUECKYIO BEIMUUHY C APYTHMMU BEJIMYNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SIBJICHUS (ITPOLIECCHI), UCTIONIB3YS (PUBUUECKUE BEITUUMHBL DJICKTPUUYCCKUN 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIUAJ, Pa3HOCTh MOTEHIIUAJIOB,;
OpyU ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUYMHY C PYTMMH BEJIMUMHAMM,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCTOJIB3YS (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHMYECCKOW HHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CWJI, TMPUHIUMIT PABHOMPABUS WHEPIHUATBHBIX CUCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KUHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
AICKTPUYECKOTO 3apsja, 3akoH KyJloHa, NpuW 3TOM pa3ivyarbh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTH) NPUMEHUMOCTH,



OOBSICHSTH OCHOBHBIC TNPUHUMOBI ACHCTBHS ~ MallWH, OpUOOPOB U
TEXHHUUYECKUX YCTPOMCTB, pa3nuyarh yCJIOBHS MX O€30MACHOTO HCIOJIb30BAHUS B
MMOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (M3NYECCKUX SIBJICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dopMynupoBarh MpodjeMy/3afady W TUOOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMparb yCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYIOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIAThH NMPSAMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCO0 M3MEPEHHS W MCMOJIb30BaTh HM3BECTHHIE
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXKAY  (PU3NYECCKUMHU  BEJIMYMHAMH  C
WCMOJb30BAHUEM TMPSAMBIX HM3MEPECHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJbTAThl MOJYYEHHOW 3aBUCUMOCTH (DPM3WYECKUX BEJIMYMH B
BU/JIE TAONHIL U TPaUKOB, ACTATh BBIBOABI IO PE3YJIbTAaTaM HCCIEIOBAHNS,

coOr01aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUE€OHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmaTe pacyéTHBIE 3a7auu C SIBHO 3aJaHHON (M3WYECKOW MOJEIBIO,
UCTOJBb3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETMYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4K. BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUYMBYIO
LETOYKY PACCYy)KICHHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCNOJb30BaTh  MPU  PEIICHWH  y4eOHBIX  337a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNA
Y MPEACTABJICHUsT YY€OHOW W HAYYHO-TIONYISPHOH MH(POPMALUH, MTOJTYYCHHON 13
PA3IMYHBIX KICTOYHUKOB, KPUTHYECKU AHATM3UPOBATH MOTyYaeMy 0 HHPOPMALUIO,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, OOBICHEHUE TNPOLECCOB OKPYXKAKIIETO MHUpa, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCCAHCBHOW >KWU3HU
i obecrieueHnsi 0€30NaCHOCTH NP 0OpalieHHH ¢ TpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOFOJEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPY/KAFOILENA CpeEJIE;



padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PALMOHAIBHO PACHpelensaTh OO0SI3aHHOCTH U
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIIEL B PEIICHUE PACCMATPUBACMOM TPOOIIEMBI.

K xonny oOyuenuss B 11 kiiacce mpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHONW TEXHUKU H
TEXHOJIOTH, B MPAKTHYECKON NCATEIIBHOCTH JIFOACH, LEIOCTHOCTE U €OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHUS M3YUYCHHBIX (DU3MYECKUX MOJCIICH:
TOYEYHBIN DIIEKTPUUYECCKUI 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, ACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJECIb aTOMHOIO SiApa MPH PEIICHUH (PU3NYECCKUX
3a/a4;

pacro3HaBarh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBECTOBOC, XUMHYECKOE, MArHUTHOE NCMCTBHUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAsE WHAYKUMSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJICOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ OOJAPH3ALUsl CBETA, JUCHEPCUS  CBETA,
dotornekTpudeckuii 3PPekT (HoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OINKCHIBaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPHUYECKYID  OPOBOAMMOCTb  Pa3IMYHBIX  CpeA) |
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONB3Ys (PU3MUYECKHE BEIMYUHBL
BNEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHIMAJIOB, AJICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKOMS MAarHATHOTO MOjs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYIIKWA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M YacToTa
KoneOaHuii B KoneOareIbHOM KOHTYPE, 3apsl W Chjla TOKa B MpoLEcce
TAPMOHHMYECKUX DJIEKTPOMArHUTHBIX ~KOJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTUYECKAsl CWJa JIMH3BI, NP ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBI, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOIIME JAHHYH) (PU3MYECKYIO BEJIMYMHY C JPYTHUMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHL, HCIONb3Ys
(PU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMYUH, MX OOO3HAYCHUS M EAMHUIIBI, YKa3biBaTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3UPOBATh (PU3NUYECCKUE MPOLECCHl W SBICHMS, UCIOJB3YS (PU3UUYECKUE
3aKOHBI M MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIEIBHOTO
COCIMHEHMSI TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA 1ist PoTodPdeKTa,
3aKOH COXPAHEHMsI SHEPIUHM, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO 4MCia, MocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCJIOBHS (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OIPEIENIATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl POBOHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

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

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UYECKUX SBJICHUN U
IPOLIECCOB C HUCMOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX M3MEPEHUH: TPU 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIUTEH OMBIT W
(OopMyMpPOBaTh BHIBOJIBI,

OCYILLECTBIISATH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUUYUH, TIPU
ATOM BBIOMpPATh ONTUMAIbHBIM CHOCOO M3MEPEHUS U MCMOJIb30BAaTh M3BECTHHIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIUYAH C HCIOJIB30BAHHEM
OpSMbIX W3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3ybTaThl MOJYUYEHHONH 3aBUCUMOCTH (DM3UYECKUX BEJIUYMH B BUAE TaOMIl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCICIOBAHNUS,

coOro1aTh MpaBmuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIEI0BAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, Y4E€OHO-MCCIENOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 3aJaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NYECKUE BEIMUYMHBI U (POPMYJIBL,



HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBL,

permars KaYeCTBEHHBIE 3a1a4:. BBICTPAUBATh JIOTHYECKU HEMNPOTUBOPEUYUBYIO
LETOYKY PACCYy)KACHUIA C OMOPOA HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  337a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MH(POPMALUH, MTOJTYYCHHON 13
PA3IAYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJTy4aeMyr0 HH(POPMALUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAyKH, B OOBICHEHHE MPOLIECCOB OKPYKAKOLIETO MUpa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHI;

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

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PaCHOpeleniaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.



TEMATWYECKOE NAAHNPOBAHWE
10 KNACC

HanmeHoBaHWe pasfenoB N Tem
nporpaMmmsil

Ne n/n

KonnyecTtBo 4acoB

Bcero

Pasgen 1. PU3NKA N METOAbl HAYYHOI O NO3HAHUA

11 ®du3nka n MeTofbl HaAyYHOro NO3HaHUA

WToro no pasgeny

Pasgen 2. MEXAHUKA

2.1 KuHemaTunka
2.2 OunHamunka
2.3 3aKOHbI COXpaHeHNs B MexaHunke

Toro no pasgeny

2

18

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUWKA

OcHoBbI MOﬂEKyﬂﬂpHO-KMHETquCKOVI

31
Teopuu
3.2 OcHOBbI TepMOAMHAMUKN
33 ArperaTHble COCTOSIHUSA BELLleCTBa.

das3oBble nepexoibl

9

10

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

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

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

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

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

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

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

bubnuoteka 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. SJIEKTPOANHAMUKA
4.1 AnekTpocTaTuka

MOCTOSAHHbIN 3NeKTPUYeCcKnii TOK. TOKM B
pas3finyHbIX cpefax

4.2

WToro no pasgeny
PesepBHOe Bpems

OBLWEE KO/MMMYECTBO YACOB IO NMPOrPAMME

24

10

12

22

68

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

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


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

11 KNACC

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. S/IEKTPOAVNHAMUWKA

MarHutHoe nose. SNeKTPOMarHnTHas
NHOYKUMA

11

WToro no pasgeny

Pasgen 2. KOJIEBAHUA 1 BOJIHbI

MexaHn4yeckue n IJIEKTPOMArHNTHbIE

2.1
KonebaHus
22 MexaHuyeckne n 31eKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTukKa

WToro no pasgeny

KonunuecTtso

Bcero

1

1

10

24

yacoB

KOHTpO/bHbIE
paboTbl

Pasgen 3. OCHOBbI CMELUVANBHOW TEOPUM OTHOCUTE/IBHOCTU

OCHOBbI CreLmanbHol Teopum
OTHOCUTENBbHOCTY

3.1

NToro no pasgeny

Pasgen 4. KBAHTOBAA ®PN3NKA
4.1 37eMeHTbl KBAHTOBOW ONTUKMU

4.2 CTtpoeHue atoma

4

lNMpakTnyeckue
paboThbl

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

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

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

bnénuoteka LLOK
https://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
https://m.edsoo.ru/7f41c97¢c

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

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

buénuoteka 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 84p0 S

WToro no pasgeny 15
Pasgen 5. 9 TIEMEHTblI ACTPOHOMUNN NN ACTPODPU3NKWU
5.1 DNEeMeHTbl aCTPOHOMUKN U acTPON3NKN 7

WToro no pasgeny 7

Pasgen 6. OBOBLLAKOLWEE NMOBTOPEHNE

6.1 O6o6LwatoLee NOBTOPeHME 4
NToro no pasaeny 4
PesepBHOe BpemsA 3

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME 68

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

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

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

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


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




MOYPOUYHOE NMNAHNPOBAHNE
10 KNACC

Tema ypoka

®du3snka — Hayka o npupoge.
HayuHble MeToAbl NO3HaHUA
OKpy>KarolLLero mupa

Pofib 1 MecTo (PU3NKKN B
(hopMMpOBaHUN COBPEMEHHO
Hay4YHOMN KapTWHbI MUpa, B
NPaKTUYeCKON [eATEeNbHOCTU NH0LeN

MexaHuuyecKoe ABMXKEHME.
OTHOCUTENbHOCTb MEXAHNYECKOro
ABWXeHus. MNepemelyeHne, CKOPOCTb,
YyCKOpeHune

PaBHOMepHOE NPSMO/INHENHOe
ABVKEHME

PaBHOYCKOPeHHOE MpsAMOSIMHENHOE
ABVKEHME

CB060AHOE NnageHne. Y cKopeHue
CcBOOOAHOIO NajgeHus
KpvBonuHeliHoe ABUXEHME.
[BvKeHne MaTepunanbHOW TOYKK MO
OKPY>XHOCTK

MpuHUMN OTHOCUTENBHOCTK ["anunes.

KonnyecTtBo 4yacoB

Bcero

KOHTpO/bHbIE
paboTbl

MpakKTnyeckmne
paboThbl

JaTta
n3y4yeHus

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypcbl

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

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

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

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

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

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

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

bunénunoteka 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

NHepumnanbHble CUCTEMbI OTCYeTa.
MepBbIii 3aKOH HblOTOHA

Macca Tena. Cuna. NpuHuunn
cynepnosuuum cun. BTopoit 3aKoH
HbloTOHa AN MaTtepuanbHON TOUKM

TpeTunii 3aKoH HblOTOHa Ans
mMaTepuanbHbIX TOYEK

3aKOH BCEMUPHOro TAroTeHua. Cuna
TAXecTn. lNMepBas KoCMUYecKas
CKOpPOCTb

Cuna ynpyroctu. 3akoH 'yka. Bec
Tena

Cwuna TpeHus. Koag@uumeHT TpeHus.
Cwna conpoTuBIIEHNA NPU LBUKEHNN
Tena B XXWAKOCTU WK rase

MocTynaTtesibHOE U BpaLiaTesibHoe
[BUXXKeHNe abConTHO TBEPAOro Tena.
MoMeHT cunbl. Neyo cunel. Ycnosus
paBHOBeCWA TBEPAOro Tena

Nmnynbc matepuanbHOM TOUKMY,
CUCTEMbl MaTepuasbHbIX TOYEK.
Mmnynbc cunbl. 3aKOH COXpaHeHns
MMMynbca. PeakTUBHOE [BUKEHMNE
Pa6oTa 1 MOLLHOCTb CUNBI.
KuHeTnyeckas aHeprns mMatepuanbHon'™
TOUKN. Teopema 06 M3MEHEHUN
KUHETUYECKON" aHepruu

[MoTeHUMaNbLHAA IHEPTUA.

https://m.edsoo.ru/ffOc3be8

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0c3be8

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

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

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

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

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c43d6

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c4502

bunénunoteka 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

MoTeHunanbHas aHepPrns ynpyro
Ae(hOpPMUPOBAHHOW NPYXWHbI.
MoTeHunanbHas aHeprua Tena s6ansu
NoBepxHOCTN 3eMnn

MoTeHUManbHble N HENOTEHLMASIbHbIE
cunbl. CBA3b paboThl
HemnoTeHUManbHbIX CUM C U3MEHEHWEM
MeXaHUYeCKOM 3Heprumn cucTemol Ten.
3aKOH coXpaHeHNs MexaHN4yecKoM
aHeprum

NabopatopHas pa6boTa
«lccnegoBaHune cBA3M paboThl CUNbI C
M3MEHEHNEM MeXaHNYeCKON aHeprum
Tena Ha npuMepe pacTsXeHns
Pe3nHOBOI0 XryTa»

KoHTponbHasa paboTta no teme
«KunHematuka. AnHamumka. 3aKoHbI
COXPaHEeHNs B MeXaHMKe»

OCHOBHbIE MOJSIOXKEHUA MONEKYNAPHO-
KWHETUYECKON Teopumn. bpoyHoBCKOE
ABMKeHMe. Anddysuns

XapakTep ABUXEHUA U
B3aMMO/EACTBNS YacTUL, BELLLECTBA.
Mogenn CTpOeHMA rasos, XNAKOCTEN
N TBEPALIX Ten

Macca monekysn. KonnuyecTtso
BellecTBa. [TocToAHHaaA ABoragpo
Tennosoe paBHOBecue. Temmnepartypa
n eé namepeHue. Ll kana temneparyp

https://rn.edsoo.ru/ff0c461a

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c478c

bnénunoteka LLOK
https://rn.edsoo.ru/ffOc4b74

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


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

25

26

27

28

29

30

31

32

33

34

Llenbcua

MaeanbHblit ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

Ab6CONOTHaA Temnepatypa Kak mepa
CpeAHein KMHeTUYECKOM aHeprum
OBVXEHUS MONeKy. YpaBHeHne
MeHpgeneesa-KnaneipoHa

3akoH [JanbToHa. [Ma30Bble 3aKOHbI
NabopaTtopHas paboTa
«lccnegoBaHume 3aBUCUMOCTU MEXAY
napameTpamu COCTOAHMUSA
paspeXKeHHOro rasax»

M3onpouecchl B ngeanbHOM rase n nx
rpatuyeckoe npeacrasneHue
BHyTpeHHAA 3Heprug
TEPMOANHAMMNYECKOW CUCTEMbBI U
crnoco6bl ee'nsMeHeHms. Konnuectso
TEeNNoThl N paboTa. BHYTpeHHAS
3HEprua 04HOaTOMHOI0 MAeanbHOro
rasa

Buabl Tennonepesaun

YaenbHast TenI0eMKOCTb BellecTBa.
KonnuyecTBo TENNOThI NpK

Tennonepegaye. AanabaTHblii MpoLecc

MepBblii 3aKOH TEPMOAUHAMUKMN W ero
NnpUMeHeHNe K U30npoueccam

HeobpaTMmMoCTb NpoLLECCOB B

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

bubnuoteka LOK
https://m.edsoo.ru/ffOc511e

bunénunoteka LLOK
https://m.edsoo0.ru/ff0c570e

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

bunénuoteka LLOK
https://m.edsoo.ru/ff0c5¢c36

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

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

bunénunoteka 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. BTopoit 3akoH
TepPMOJUHAMUKN

MpuHumnn gerictemsa n KN tennosoi

MaLUNHbI
Linkn KapHo u ero KIj

Jkonornyeckne npobnemsl
TENN03HEPTeTUKN

O6o6watounin ypok «MonekynspHas

thnsmka. OCHOBbI TEPMOANHAMUKN

KoHTponbHas paboTta no teme
«MonekynapHasa pum3nka. OCHOBbI
TEPMOANHAMUKIN»

Mapoob6pa3oBaHne 1 KOHAeHCaLWA.
WcnapeHune n kuneHue

AGCONOTHAA N OTHOCUTe/IbHasA
BNIOXKHOCTb BO34yXa. HacbllWweHHbIN
nap

TBépLoe Teno. Kpuctannmyeckune u
aMopHble Tena. AHM30TpPONUA
CBOWCTB KpUCTannos. XXuakue

Kpuctannbl. CoBpeMeHHble MaTepuansl

[MnaBneHune n Kpuctannmsauymsa.
Y penoHas TennoTa nnaaBfieHns.
Cybnumaums

YpaBHeHWe TensoBoro 6anaHca

AnekTpusauns Ten. INeKTpuYvecKunii
3apag. [sa Buaa sneKTpuyeckunx

https://m.edsoo.ru/ff0c6230

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

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

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

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

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

bnénuoteka LLJOK
https://m.edsoo.ru/ffOc65f0

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

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

bunénunoteka 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

o4

3apsaoB
MpPOBOAHVKHN, AU3NEKTPUKN U
NosynpoBOAHUKUN. 3aKOH COXPaHeHus
3NeKTPMYECKOTO 3apsja

B3anmoaeicTeue 3apsaaoB. 3aKoH
KynoHa. To4euHblii 3NeKTPUYECKNA
3apsg

Hanpsa>KEHHOCTb 3/1EKTPMUYECKOTr0
nond. MpuHyuMn cynepnosnyumu
3NeKTPUYECKMX nonen. JInHuu
HanpsXXEHHOCTU

PaboTa cun 3N1eKTpoCcTaTUYeCcKoro
nons. MNoreHuman. PasHocTb
NnoTeHUManos

MPOBOAHUKMN U AN3INEKTPUKN B
3N1eKTPOCTAaTMUYECKOM Mofe.
[unanekTpuueckas NPOHNLAEMOCTb

OnekTpoémKocTb. KoHAaeHcaTop

O1eKTPOEMKOCTb NOCKOT0
KOHAeHcaTopa. SHEepPrus 3apsa>XeHHoro
KOHZeHcaTopa

Nab6opatopHas paboTa "MN3mepeHune
3/1eKTPOEMKOCTU KOHfAeHcaTopa"

MpuHLMN LeACTBAA U NPUMEHEHMNE
KOH/IEHCATOPOB, KOMNPOBaIbHOTIO
annaparta, CTPyMHOro npuHTepa.
dnekTpocTaTmMyeckas sawmra.

bunénunoteka LLOK
https://rn.edsoo.ru/ffOc6bcc

bunénunoteka LLOK
https://rn.edsoo.ru/ffOc6ce4

bubnuoteka LOK
https://m.edsoo.ru/ffOc6df2

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

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c7018

bnénuoteka LLOK
https://r.edsoo.ru/ffOc7126

bnénunoteka LLOK
https://rn.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

55

56

57

58

59

60

61

3asemieHne aNeKTponpr6opoB

JNEKTPUYECKMNIA TOK, YC/IOBUA €ro
CyLw,ecTBoBaHMSA. MOCTOAHHbIN TOK.
Cwuna Toka. HanpsxeHwe.
ConpoTueneHune. 3akoH Oma gns
yyacTka uenmu

MocnefoBaTenbHOE, NapannenbHoe,
CMellaHHOoe coefiHeH e
NpoBOAHMKOB. JlabopaTtopHas paboTa
«3yyeHmne cMewaHHOro CoeanHeHNs
Pe3nCcToOpoOB»

PaboTa 1 MOLHOCTb 3/IEKTPUYECKOTO
ToKa. 3akoH [xoyns-JleHua

3akoH Oma a1s NonHoW (3aMKHYTOW)
anekTpmyeckoin yenun. KopoTtkoe
3aMblkaHKWe. JlabopaTopHasa paboTa
«N3mepeHne 34C MCTOUYHMKA TOKA U
ero BHYTPEHHEr0 CONPOTUBNEHUSA»

ONeKTpOoHHas NMPOBOAMMOCTb TBEPAbIX
MeTannoB. 3aBUCUMOCTb
COMPOTKB/IEHNS MeTanNoB OT
TemnepaTtypbl. CBEPXNPOBOANMOCTb
ANeKTpUYecKunii TOK B BakyyMe.
CBOICTBA 3/IEKTPOHHbIX MYyYKOB
MonynpoBOAHUKN, NX COBCTBEHHASA U
npuMecHas npoBogMMocTb. CBOICTBA
p—n-nepexoga. MonynpoBoAHNKOBbIE
npuoéopsl

bnénunoteka LLOK

05 https://m.edsoo.ru/ff0c74f0
bnénuoteka LLOK
https://m.edsoo.ru/ff0c7838

05 bunénuoteka LLOK

https://m.edsoo.ru/ff0c7ae0

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


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

62

63

64

65

66

67

68

ANeKTPUYECKNn TOK B pacTBOpax u
pacrnsiaBax 3/1eKTPO/INTOB.
DNeKTponmMTHUYEecKas auccoumanus.
AnekTponus

SNeKTpPUYECKNin TOK B rasax.
CaMoCTOoATe/IbHbIN 1
HecamoCTOATe/NbHbIV pa3psas. MonHus.
Mnasma

AnekTpruyeckme npnoéopsl n
YCTPOMCTBA N UX NpaKTUyecKoe
npumeHeHwue. MNpaBmna TEXHUKK
6e30nacHoOCTM

O6o6LatoLLnii ypok
«QNIeKTpogMHaAMMKa»
KoHTponbHas paboTta no teme
«nekTpocTaTnka. MocToAHHbIN
3NEeKTPUYECKNn TOK. TOKK B
pa3fIMyHbIX cpefax»

Pe3epBHbIl YpOK. KOHTpObHas
paboTa no Teme "OneKTpoanHaMmMKa"

Pe3epBHbIil ypoK. O606LatoLLmii ypok
no remam 10 knacca

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

68

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

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

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

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

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

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

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


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 KNACC

Konnyectso 4acoB ONeKTPOHHbIEe
[9]
:;n Tema ypoka Bcero KOHTponibHble  [MpakTuyecKue ﬂ:;jeHm gggpazzz:fenwue
paboThbl paboThbl pecypch!
MOCTOAHHbIE MarHUTbI U UX
B3aumogelicTene. MarHuTHoe none. bubnuoteka LLOK
BekTop MarHMTHON MHAYKLMW. JTUHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKUUW
MarHuTHOe nose NPOBOAHMKA C
ToKOoM. OnbIT ApcTesa. buénuoteka LLOK
B3anmopeiicTene NnpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NabopatopHasa pab6oTa «M3yyeHune 1 bubnuoteka LLOK
MarHUTHOIO MONSA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBMe MarHUTHOro Nons Ha
NPOBOAHMK C TOKOM. Cuna Amnepa.
NabopaTtopHas paboTa 1 Bubnnoteka LLOK

«MccnegoBaHne aeincTBmS
NOCTOAHHOrO MarHMTa Ha paMmKy ¢
TOKOM>»

[elicTBne MarHMTHOro Nona Ha
LABWXKYLLYHOCA 3apPSXKEHHYIO YacTuLy.
Cuna JlopeHua. Pa6oTa cunsl
NopeHua

JNeKTpoOMarHMTHas nHAyKuma. MoTok
BEKTOpPA MarHUTHOM uHaykuun. 34C
NHAYKUMW. 3aKOH 3N1eKTPOMarHUTHOW

https://m.edsoo.ru/ff0c9acO

bubnuoteka LLOK
https://m.edsoo.ru/ff0c9df4


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

10

1

12

13

14

nHAyKunm dapages
NabopaTtopHas paboTa
«W/ccnepoBaHune aBneHus

3NEKTPOMArHUTHON UHAYKLNN»

VMHAYKTUBHOCTL. SBNeHne

camonHaykunm. 34C caMoONHAYKUUN.
OHeprus MarHUTHOTO NOSA KaTyLKKN C
TOKOM. DNEeKTPOMarHUTHoOe nosne

TexHUYecKne ycTpoicTea 1 ux
MPYMEHEHWNE: NOCTOSHHbIE MarHNTI,
3NEeKTPOMAarHuTbl, 3N1EKTPOABUTaTENb,
YCKOPUTENN 31IEMEHTAPHbIX YacTul,

NMHOYKUWOHHAaA neyvb

O6o6uiaoLLnii ypok «MarHuTtHoe
nose. NeKTPOMarHMTHas NHAYKLMA»

KoHTponbHas paboTa no teme

«MarHunTHoe none.

SNeKTPOMarHMTHasA UHAYKLUA»

CB0OOfIHbIE MEXAHNYECKNE
KonebaHms. FapmMmoHnYeckume

KonebaHus. YpaBHeHne

rapMOHMNYECKNX KonebaHui.

MpeBpalyeHne aHeprum
NabopaTtopHasa paboTa

«lccnefoBaHue 3aBUCMMOCTH
nepuoa Manbix KonebaHuin rpysa Ha
HUTW OT AAWNHBI HATWU U MaccChbl rpy3a»

KonebatenbHblit KOHTYp. CBO6OAHLIE

bubnuoteka LLOK
https://rn.edsoo.ru/ff0ca 150

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

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

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

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

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


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

3N1EKTPOMArHMTHbIe KonebaHus B
naeanbHOM KonebaTeNbHOM KOHTYpE.
AHanorus mexay MexaHU4yeckumm u
3/1IEKTPOMArHUTHbIMMK KoNne6aHMsiMK

®opmyna TomcoHa. 3aKoH
COXPaHeHWA 3Heprumn B njeasbHOM
KonebaTe/lbHOM KOHType

MpefcTaBneHne 0 3aTyxaroLWmnx
KonebaHmaX. BbIHYXAEeHHbIe
MexaHu4eckune KonebaHus. Pe3oHaHC.
BbIHYX1€HHble 31eKTPOMArHUTHbIE
KonebaHus

MepemeHHbIli TOK. CUHYCOMAanbHbIN
nepeMeHHbIn TOK. MOLHOCTb
NepemMeHHOro Toka. AMNANTYAHOE U
[eNCTBYIOLLEee 3HAYEHME CUbl TOKA U
HanpsXXeHuns

TpaHctopmatop. MNponsBoacTBo,
nepegava v notpebneHue
3N1IEKTPUYECKOW aHEprum

YCTPOWCTBO M NpakTuyeckoe
NPYMeHEeHNE 3NEKTPUYECKOTO 3BOHKA,
reHepatopa nepeMeHHOro Toka,
NVHWIA anekTponepegay

3KON0rnyeckne puckKu npu
NMPOV3BOACTBE 3/1EKTPOIHEPTUN.
KynbTypa ncnonb3oBaHus
3N1eKTPO3HEPTUN B NOBCEAHEBHOW
XU3HU

bubnuoteka LLOK
https://rn.edsoo.ru/ffOcb9c4

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcc324


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

MexaHuyeckune BOJIHbI, YCNOBUA
pacripocTpaHeHus. MNepuog. CKOpPOCTb
pacnpocTpaHeHUs 1 AMHA BOJIHbI.
MonepeyHble U NPOLOMbHbIE BO/HbI

3ByK. CKopoCTb 3ByKa. [pOMKOCTb
3ByKa. BoicoTa ToHa. Tembp 3ByKa

ANeKTPOMarHUTHbIE BOMHbI, UX
CBOICTBa U ckopocTb. LLlkana
3N1eKTPOMarHUTHbIX BOMH

MpuHUUNbl pagnocBasn 1
TenesnaeHNs. PasBnTtue CpeLcTs
cBsA3n. Pagmnonokauma

KoHTposnbHasa paboTa «KosnebaHuma un
BO/HbI»

MpsAMoNnHeinHoe pacnpocTpaHeHue
cBeTa B OJLHOPOAHOW cpese.
ToYeuHblli UCTOYHUK cBeTa. Jlyy
cBeTa

OTpakeHune cBeTa. 3aKOHblI OTPaXeHus
ceeTa. [locTpoeHne n3o0bpaxeHnn's
MJI0CKOM 3epKase

MpenomneHue ceeta. lNonHoe
BHYTpeHHee oTpaxeHue. MpefenbHblii
Yron nosIHoro BHyTPeHHero
OTpaxKeHus

NabopatopHasa paboTa «M3mepeHune
rnokasatensa NpPenoM/ieHns CTekna»

JNnH3bl. MocTpoeHne n3obpaxeHuii B

bubnuoteka LLOK
https://m.edsoo.ru/ffOccab4

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

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

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd4e0

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

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

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 /INH3bI.
YBenuuyeHune NNH3bI

NabopaTtopHasa paboTa
«MccnegoBaHne CBOMCTB
N306PaXKEHNI B NH3aX»

[vncnepcusa ceeta. CNOXHbI cocTaB
6enoro cseta. LiBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

VHTephepeHums ceeta. Andpakums
cseTa. AupakunoHHas pewéTka

lMonepeyHOCTb CBETOBbLIX BOJH.
Monapusauns ceeta

OnTuyeckne NpmMGOpPbI 1 yCTPOICTBA 1
yCNoBus nx 6€30MacHOro NpUMeHeHUs

"paHuLbl NPYUMEHUMOCTK
Knaccuyeckon MexaHuku. Moctynatsbl
CreLunanbHON Teopnun
OTHOCUTENbHOCTH

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTH.
3amepanieHne BpeMeHu 1 COKpalleHune
AJTNHBI

3HepFVIFI N NMNynbC PenATUBNCTCKOM

yacTuubl. CBSA3b Macchl CGHGpFVIBVI n
MMnNynbCOM. 3Hepr|/|ﬂ nokKos

KoHTposnbHasa paboTa «OnNTHKA.
OcCHOBbI crewnanbHon Teopun
OTHOCUTE/IbHOCTU»

https://m.edsoo.ru/ffOcdd le

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf02e

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

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

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

bnénuoteka 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

40

41

42

43

44

45

46

47

48

49

®oTOHLI. dopmyna MNnaHka. SHeprus
N UMNynbc HoToHa

OTKpbITUE N UCCNef0BaHKe
(hoToathpekta. OnbIThl A. T.
CrtonetoBa

3aKoHbl (poToathekTa. YpaBHEHUE
JiiHWTelHa s poToaddekTa.
«KpacHas rpaHuua» oToaddekTa

[aeneHune ceeta. OnbiThl 1. H.
NebeneBa. XumMnyeckoe gencteme
cBeTa

TexHuyeckne ycTpolicTea u
NPakTUYecKoe NpPUMeHeHue:
(hoTO31IEMEHT, (POoTOAATUMK,
CO/IHeYHas b6aTapes, CBeTOAMNOS

PelweHune 3aday no teMe «3/IEMEHTHI
KBAHTOBOW ONTUKW»

Mogenb atoma TomcoHa. OnbIThbI
Pesepopaa no paccesHUo a-yacTu.
MnaHeTapHas mofenb atoma

Moctynatel bopa

N3nyyeHune n nornoweHne GoTOHOB
npu nepexofe aToMa ¢ OAHOr0 ypPOBHSA
3HEprum Ha apyroi. Buabl cnekTpos

BonHoBbIe cBOMCTBa YacTuL,. BOJHbI
Ae bpouns. KopnyckynspH0-BO/HOBOM
fyanusm. CnoHTaHHOe n

bnénuoteka LLOK
https://m.edsoo.ru/ffOcfel6

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

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

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

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

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0Oafa

bnbnuoteka 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

50

ol

52

53

54

55

56

BbIHY>XieHHOE M3NnyyeHne

OTKpbITNE pagmMoakTUBHOCTN. ONbIThbI
Pesepopaa no onpegeneHnio cocraea
paguMoaKTUBHOIO U3MyYeHuns

CaolicTBa anba-, 6eta-, ramma-
n3nydeHns. BnngHue
pagnMoakTUBHOCTU Ha XUBble
opraHusmbl

OTKpbITME NPOTOHA U HEUTPOHA.
WN3oTonbl. Anbfha-pacnag.
SNeKTPOHHbIN 1 MO3UTPOHHbIN GeTa-
pacnag. 'lamma-n3nyyeHue

JHeprus cBA3M HYKOHOB B A4pe.
AnepHble peakunun. AnepHsbii
peakTtop. Mpobnembl, NEPCNEKTUBHI,
3KOM0rMYecKme acnekTbl SAepHON
3HEepreTuKun

dnemeHTapHble Yyactuubl. OTKpbITUE
no3uTpoHa. MeTobl HabNO4eHUA U
peructpaunm aneMeHTapHbIX YacTuLl.
Kpyrnblit cton «®yHaameHTanbHble
B3aumofelncTena. EQUHCTBO
(h3nYECKOM KapTUHbI MUpa»

Bup 3Be3gHoro Heba. Co3se3gus,
ApKue 38e3bl, NMaaHeTbl, UX BUAUMOE
ABmxeHune. CosiHeYHas cuctema

ConHue. ConHeyHad aKTUBHOCTD.
McTouHmMK aHeprum ConHua v 38e3f

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0d1356

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

57

3BE3MbI, X OCHOBHbIE
XAPAKTEPUCTUKU. 3BE3/bI IIIABHOM
MOCJIeIOBATEIbHOCTH. BHYTpeHHEE
cTpoeHnue 38€37. COBpeMeHHbIe
MPEICTABJICHHS O IPOUCX OKIICHUU U
spomonun CoJHIA U 3BE3]

58

Muneunsnii Ilyte — Hama ['anakTuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaxtuku. Y€pHble nbIPbI
B si/Ipax rajakTUK

59

Bcenennasi. Pazberanue rajakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOeMbl aCTPOHOMUU

61

KonrponbHas pabota «JIeMeHThI
ACTPOHOMHUU U aCTPOPUIUKIY

62

O6o0maromuii ypok. Pose ¢usukn u
aCTPOHOMHHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKA

63

O6o6maromuii ypok. Posb u Mecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHUHE MHUpa

64

O6o0maromuii ypok. Ponb
¢dusngeckoii Teopuu B GOpMUPOBAHIH
NpeacTaBIeHUN O GU3NIECKON
KapTUHE MUpa




O6o6watownin ypok. Mecto
(h3NYECKO KapTUHbI MUpa B 00LLEM
pALY COBPEMEHHbIX €CTECTBEHHO-
Hayu4HbIX NpeAcTaBNeHWiA 0 Npupoae

65

Pe3epBHbIil ypoK. MarHMTHOE none.

66
SNeKTPOMarHMTHas UHAYKLUA

Pe3epBHbIil ypoK. OnTuka. OCHOBBI
67 cneymanbHOM Teopun
OTHOCMUTE/IbHOCTM

PesepHbIil ypoK. KBaHTOBas (pu3mka.
68 3NeMeHTbl aCTPOHOMUU 1
acTpoU3NKM

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

68

bubnuoteka LLOK
https://rn.edsoo.ru/ff0d 1784


https://m.edsoo.ru/ff0d1784




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®duzuka, 10 kmace/ Makumes ['.5., Byxoeues b.b., Corckuii H.H. nmop
penakiuei [lappentreBoit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo

«IIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

denepanbHas o0pa3zoBaTenbHAs MPOrpamMmMa

HNUD®POBBIE OGPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

» O0pazoBarenpHas OHNaiH-mnaTgopma « Yuu.py» — https://uchi.ru/

» O0OpazoBarenbHblil oHNaliH-cepBuc «O0mako 3Hanuii» — https://oblakoz.ru/
* DNIEKTPOHHBIE YUeOHBIE MATEPUATIBI IJIS1 YUUTENEH U IIKOJLHUKOB OT
«1C.Ypox» — https://urok.1c.rw/

* [lemarornueckoe cooOuIecTBO « Ypok. POy — https://ypok.pd/

+ Karamor uugpoBoro odpazoBarenbHOro KontenTa — https://educont.ru/

* Onnaiin-mkona «®okcdopma» — https://foxford.ru/

» [Tpodopuenraunonnsiii nopran «buner B Oyaymeey — https://edsoo.ru/

*» Beepocceuiickuii o6pa3oBareinbHblil TPOEKT B chepe MHPOPMALUOHHBIX
TexHosoruid « Ypok Lludpe» — https://ypoxuudpsr. pd/

* [ludporoii oOpazoBarenbHbIi pecypc as mkon «AKnacey —


https://uchi.ru/
https://oblakoz.ru/
https://urok.1c.ru/
https://educont.ru/
https://foxford.ru/
https://edsoo.ru/
https://%d1%83%d1%80%d0%be%d0%ba%d1%86%d0%b8%d1%84%d1%80%d1%8b.%d1%80%d1%84/

https://www.yaklass.tu/
» [[nomaaka AMCTAaHIMOHHOTO WKOJBHOTO 00pazoBanus «IBLSy —

https://ibls.one/


https://www.yaklass.ru/
https://ibls.one/




