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[TOACHHUTEJIBHAA 3AITMCKA

[Iporpamma 1o ¢u3nmke ©Oa30BOr0 YypPOBHS HAa YPOBHE CPEAHEr0 OOMIETO
oOpasoBaHMsl pa3padOTaHa HAa OCHOBE TMOJIO)KEHWH W TpeOOBaHWMU K pPe3yibTaram
OCBOEHUSI OCHOBHO# 00pa3oBaTeNibHOM nporpammsl, npeacrasieHHbx B @I'OC COO, a
Takke C yuyérom ¢eacpanbHOi padoueii MporpaMMmbl BOCHOUTAHHMS WM KOHLEHLMH
npenojaBaHus ydyeOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX OPraHU3ALUIX
Poccuiickoii ®eaepanuu, pealn3yOIuX OCHOBHBIE 00Pa30BATEIbHBIC TPOIPAMMBI.

Copepxanne mporpaMMbl Mo (PU3MKE HaANpaBleHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOH KapTuHBI Mupa oOyyarommxcs 10—11 knaccoB mpu 00yd4eHUn ux
¢u3nke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-IEATENIBHOCTHOIO MOIXOAA.
[Tporpamma no ¢usuke cootBeTcTBYET TpeOoBaHusmM DI'OC COO k nmaaHupyeMbiM
JUYHOCTHBIM, TPEAMETHBIM M METANPEAMETHBIM pe3ysbTaraM OOYYEHHs, a TaKXKe
YUUTHIBAET HEOOXOIMMOCTh pEAIM3ALMKA  MEXKIPEAMETHBIX CBA3€H (PHU3MKM C
€CTECTBCHHO-HAYYHBIMU YUYEOHBIMU MpeaMeTaMu. B HEH OmpeaensitoTcss OCHOBHBIC
LEIM M3YYEHHS (PU3MKH HAa YPOBHE CPEAHEro OO0wmIero oOpa3oBaHUsl, TUIAHUPYEMBIC
PE3yABTaThl OCBOCHUS Kypca (PU3UKKU: JTMUYHOCTHBIC, METATPEIMETHBIC, TPEAMETHBIE (HA
0a30BOM YpPOBHE).

[TporpamMma mo pU3uKe BKIIFOYAET:
e IUIAHAPYEMBIE PE3YJbTAThl OCBOCHHUS Kypca (pu3nKku Ha 0a30BOM YPOBHE, B TOM
YHUCIIE TPEAMETHBIE PE3YJBTATHI MO TOAAM O0YUYCHHS,

e COJAcpKaHME YUeOHOro npeamera « Duznka» 1o rogam o0ydeHusl.

du3nka Kak Hayka 0 HauOoJiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYIAS B KAYECTBE
y4eOHOro mpeaMeTa B LIKOJIC, BHOCUT CYINECTBEHHBIM BKJIAJ B CUCTEMY 3HAHWA 00
okpyxaromeM Mupe. [IIKoapHBIE Kypc (PU3MKKM — CHCTEMOOOpPA3YIOMMU st
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI JIEXKAT B
OCHOBE TPOLIECCOB W SIBJICHWN, W3y4acMbIX XWUMHUEH, OwmosiorueH, (Pu3nUecKoid
reorpadueii m actpoHomuei. Mcrnonb3oBaHre W aKTMBHOE MPUMEHEHUE (DU3NUYECKUX
3HAHMIA OMpPEACHSET XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe
SHEPreTUKW, TPAHCIOPTA, OCBOCHMSI KOCMOCA, TMOJIYYCHHS HOBBIX MAaTEPUATOB C
3alaHHBIMH CBOWMCTBaMU M JApyrux. M3yueHue (puU3MKM BHOCHT OCHOBHOW BKJIad B
(OpMUPOBAHNE ECTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4arouxcs, B ((OPMUPOBAHKE
YMEHWA NPUMEHATh HAYYHBIA METOJA TO3HAHWS MPH BBIMOIHEHHH WM yUE€OHBIX
HCCIIEIOBAHAM.

B ocHOBY kypca (u3MKM I YPOBHS CPEIHEro oOmIero oOpa3oBaHUsl MOJIOKEH
PsII UACH, KOTOPbIE MOKHO PacCMaTpPHUBaTh KaK MPUHLIMIBI €M0 TOCTPOCHUS.

Hoes yerocmnocmu. B COOTBETCTBUM € HEH Kype SBISETCS JIOTHYECKA
3aBEPIIEHHBIM, OH COACPKUT MaTepual M3 BCEX Pa3ACioOB (PU3WMKH, BKIKOYACT KaK
BOMPOCHI KITACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.



Hoes eenepanusayuu. B COOTBETCTBUM C HEW Marepuan Kypca (pu3uku oObeAMHEH
BOKpYr (u3nueckux Teopuil. Benymum B Kypce sBisercs  (HopMHpOBaHHE
OPEICTABICHHUNA O CTPYKTYPHBIX YPOBHSIX MaTePUH, BEIIECCTBE U MOJIE.

Hoes  eymanumapusayuu. E€ peammzanus NPEANONaracT HMCIMOIb30BAHUE
IYMaHUTAPHOTO NMOTeHIMANa (PU3NYECKON HAYKH, OCMBICTICHUE CBSI3U PA3BUTHS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TAKKE C MHUPOBO33PEHUYCCKMMH, HPABCTBEHHBIMUA W
SKOJIOTHYECKAMH TPOOIIEMaMHU.

Hoes npuxnaonoii nanpasiennocmu. Kype QU3MKu mpeanonaracT 3HaKOMCTBO €
HIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECCKUX MPUJIOKEHUN M3YUEHHBIX TEOPHI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanu3yercs  MOCPEICTBOM  BBEACHHS — SJIEMEHTOB
COJIEP)KAHUSI, TMOCBAMIEHHBIX SKOJIOTHMYECKAM MPOOJEMaM COBPEMEHHOCTH, KOTOPBIC
CBS3aHBl C PA3BUTHEM TEXHWKM W TEXHOJIOTHMH, a Takke OOCYXIAeHHS MpoOieM
PalMOHATIBHOIO MPUPOAONOIB30BAHUS U SKOJIOTUYECKOH O€30MaCHOCTH.

CTep)KHEBBIMU DJIEMEHTaMM Kypca (PM3MKM HA YPOBHE CPENHEro OOILIEro
oOpa3oBaHMsl SBJSIFOTCS (u3nyeckue Teopur ((HopMHUpOBaHHME MPEACTABIECHUN O
CTPYKTYPE NOCTPOCHUs (PU3MUECKON Teopuu, posid (PyHIAMEHTAIbHBIX 3aKOHOB W
NPUHLIAIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, IPAHMLAX MPUMEHUMOCTH
TEOPUH, 7151 ONMCAHUS €ECTECTBECHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CHCTEMHO-IEATENBHOCTHBIN MOAX0A B Kypce (PM3MKU peanu3yercs NPEKAe BCEro
3a CYET OpPraHU3aluK SKCIIEPUMEHTAIBHON AeITENBHOCTH oOydarommxcs. [ 6a3oBoro
YPOBHS  Kypca (U3MKA — O3TO  HKCHOJb30BAHHUE  CUCTEMBI  (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB H J1a00PATOPHBIX padoT, KOTOPBIE B MPOTrPaMME MO
(¢u3nke 0ObEIMHEHBI B OOUIMIA CIIUCOK YYCHUUYECKUX MPAKTHYECKUX PaboT. Brinenenue
B YKa3aHHOM IE€pPEeYHE JIA0OPATOPHBIX PAdOT, MPOBOAMMBIX Ui KOHTPOJISI W OLICHKH,
OCYILECTBIIIETCS YYACTHUKAMHU 00pa30BaTEIBHOIO MPOLECCa UCXOA U3 OCOOCHHOCTEH
TUTAHWPOBAHMSI U OCHaUICHUs kKaOrHeTa Gpu3uku. [1pu 3ToM 00ecneunBaeTCs OBIIAACHHUE
OOy4YaroIMMUCS yYMEHUSMH TPOBOJWUTH KOCBEHHBIE W3MEPEHMS, WCCIEIOBAHUS
3aBUCUMOCTEH  (PM3MYECKHX BEIMYMH W TOCTAHOBKY ONBITOB IO TMPOBEPKE
NPEVIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yACASETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a4a4. [Ipu
3TOM I PACUETHBIX 3a7a4 MPHOPUTETOM SIBJSIOTCA 3alaud C SIBHO 3aJaHHOMN
(U3NYECKO  MOJENBIO, TMO3BOJSIOLIME NPUMEHATH  W3YYCHHBIE  3aKOHbI W
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zieia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3aenoB. {5 KAYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIIFOTCA 3a1aHUsl HA OOBSICHEHHE
NpPOTEKaHUsl (PU3NYECKUX SIBJICHUA W MPOLIECCOB B OKPYKAKOLIEH KU3HU, TPEOyIOIIME
BBIOOPA PU3MUECKON MOJIENH [T CUTYALU TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTePa.

B cooreerctBun ¢ tpedoBanusmMu GI'OC COO Kk MarepualbHO-TEXHUUYECKOMY
o0ecnedyeHn0 y4eOHOro mporecca 0a30BbIi yPOBEHb Kypca (PU3MKM Ha YpPOBHE



cpeaHero oduiero oOpa3oBaHMsl JOJKEH U3Y4aThCs B YCIOBHSIX MPEAMETHOTO KaOMHETA
(U3MKM WM B YCIOBHUSX HWHTETPUPOBAHHOIO KAaOMHETA MPEIMETOB €CTECTBEHHO-
HAy4yHOro 1ukna. B kaOuHeTe (PU3MKKM OOMKHO OBITh HEOOXOIMMOE JIabopaTOpPHOE
00OpyIOBaHUE JUIS BBIMOJIHEHUS YKA3aHHBIX B MPOrpaMMe MO (PU3UKE YUCHHUYECKUX
OPAKTUYECKUX PA0OT U AEMOHCTPALMOHHOE 000PYI0OBAHUE.

JleMOHCTpauroHHOE 000pyAOBaHUE (POPMUPYETCS B COOTBETCTBUU C MPHHLUIIOM
MUHUMAQIBHOH OCTATOYHOCTH W OOECHEYMBACT TIOCTAHOBKY MEPEUYMCICHHBIX B
nporpaMMe Mo (U3MKE KIOYEBBIX JAEMOHCTPALMNA Uil MCCIAEAOBAHUS HM3Y4YaeMbIX
SIBJICHUI W MPOLIECCOB, SMOUPUUYECCKUX U (PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX
[IPUMEHECHU.

JlaGopatopHoe oOOpynOBaHUE JUIsl YYEHUUYECKMX  MPAKTUYECKUX  padoT
(opMUpyETCS B BUAE TEMATHYECKUX KOMILIEKTOB M O0ECIIEUNBACTCS B PACYETE OJTHOTO
KOMIUIEKTa Ha JBYX oOOyuaromuxca. TemMaTH4ecKue KOMILIEKThI JIaDOpaTOPHOro
0o0Opy/IOBaHUsl JOJDKHBI  OBITh TMOCTPOCHBI HA KOMIUIEKCHOM  HCIIOJIb30BAHHUU
AHAJIOTOBBIX W U(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETIIMA U3YYCHHS PU3UKK B 00LIEM 00pa30BAHUM SBISOTCS:

o (opMHpoOBaHME HHTEPECA U CTPEMIICHUST O0YYAOIIMUXCS K HAYYHOMY M3YYCHHIO

OPUPOJIBI, PA3BUTUE UX UHTEIIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTENH;

e Pa3BUTUE TMPEACTABICHUHA O HAYYHOM METOJE MO3HAHWUSA M (POPMHUPOBAHHUE
M CCIIEIOBATENILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM,

e (opMHpOBaHME HAYYHOIO MHUPOBO33PEHUS KAK PE3YyibTara M3YUYCHHS OCHOB
CTPOCHUSI MAaT€pUU U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (QopmupoBaHUE YMEHUI OOBSCHATH SBJICHUS C WCIOIb30BAHUEM (PUBNUECKHUX
3HAHMIA U HAYYHBIX 10KA3aTeIbCTB,;

o (opMupoBaHME MNPEACTABICHWHA O poiM (PU3UKK A8 Pa3BUTUS  IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTwxeHne STUX Lefed 00ecnevyMBacTCs PEUHICHUEM CIEAYIOMMX 3aJad B

MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 00MIero oOpa3oBaHus:;

e NPUOOPETEHUE CHUCTEMBI 3HAHWH 00 O0HMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSAX, BKJIKOYAs  MEXAHWKY, MOJCKYJSPHYHO  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3NKH,

o (opMupoBaHME YMEHUI NMPUMEHATH TEOPETUYECCKUE 3HAHWS A OOBIACHEHUS
($U3nYeCKUX SBICHUN B MPUPOAC U AJS MPUHATHS MPAKTUYECKUX PELICHUHA B
IMOBCEAHEBHOM KU3HH,

e OCBOCHHE CMOCOOOB PEIICHUS PA3IMUYHBIX 334 C SIBHO 33JaHHON (prU3HUeCKOi
MOJETIBIO, 3a1a4, MOAPA3YMEBAKLIMX CAMOCTOSTENBHOE CO3aHNE (PU3MUECKOMN
MOJICTIN, AICKBATHOM YCIIOBUSM 33/1a4H,



e TMOHWMAaHHE (PU3NYECKUX OCHOB W MPHUHLMIIOB JCHCTBUS TEXHUYECCKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, WX BIIMSHUS HA OKPY>KAFOLILYHO
Cpeay;

e OBJAJCHUE METOJAMM CAMOCTOSITEILHOTO IUIAHUPOBAHUS W NPOBEICHUS
(PU3AYECKUX SKCIEPUMEHTOB, AaHAAM3a W WHTEPIPETAlMK HH(pOpPMAaLWH,
OMPEACIIEHUS JOCTOBEPHOCTH NMOJMYUYEHHOTO PE3YJIbTATA,

e CO3JJaHWE VYCIIOBUWA JUIi Pa3BUTHAS YMEHUW NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKON JEATEITLHOCTH.

Ha wu3yuenne ¢u3nkm (0a30BBI ypOBEHb) HA YPOBHE CPEIHEro OOLIETrO
oOpazoBanus otBoauTcs 136 vacoB: B 10 knacce — 68 yacoB (2 yaca B Heznento), B 11
Kjacce — 68 4acoB (2 yaca B HEJIENIO).

[Ipennaraemelit B mnporpamme Mo (U3MKE TMEpPedYeHb JabOpATOPHBIX U
OPAKTUYECKUX paboOT  SBISAETCS PEKOMEHIOBAHHBIM, VYHMTEIb JENAET  BBIOOP
npoBecHUsT 1a00paTOPHbIX PpabOT W ONBITOB €  YYETOM  WHAWBUAYAIBHBIX
0COOEHHOCTEH 00yUaroIUXCS.



COJAEPKAHUE 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. HaydHBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 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 MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

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

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  apwkeHue. J[B)KCHHME  MATEpUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOH N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAsS
ckopocTs. [lepron u wactora oOpameHus. LIeHTpOCTPEMUTENEHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

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, OpPOLICHHOTO MOJX YIJIOM K TOPU3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHHst CBOOOTHOTO MACHHSI.

Hamnpasnenue CkOpoCTH NpH ABUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIY NYTSAMH, TNPOMACHHBIMA TEIOM 34
MOCJIEOBATENBHBIE  PABHBIE NPOMEXYTKM BPEMEHM IPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus T€na, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

3akOH BceMUpHOro TsAroreHus. Cuia Tsokectu. IlepBas kKocMuueckas
CKOPOCTB.

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE W BpallaTeNbHOE ABUKEHUE A0COTOTHO TBEPAOIO Tea.

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

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
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, rabopamopiivie 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

HWMmysibc MarepuaibHON TOYKH (Tena), CHCTEMBI MAaTEPHATBHBIX TOYEK.
HMnyneC CWJIBI U U3MEHEHUE HMITYJIbCA TeEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepuajibHOM TOYkM. Teopema 00 H3MEHEHUH
KHHETUYECKON DHEPTUH.

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

[ToTeHUMATbHBIE W HENOTCHUMAIbHbIE  CWibl.  CBsa3b  paboThI
HEMOTEHLUMAIBHBIX CUJI C W3MEHCHUEM MEXaHWYECKONM JHEPIMU CUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

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 skcnepumenm, 1abopamopisie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOINBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBsi3u pabOThl CHIIbI ¢ U3MEHEHHEM MEXAHWYECKON SHEPrUH
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U MX ONBITHOE
obocHoBaHue. bpoyHoBckoe naBwxkeHue. Juddysms. Xapakrep IBUKCHHS U
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENM CTPOCHUS Ta30B, XUAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonnyecTBo BemecTBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Lllkana temmeparyp
Llenbcus.



Mopenes  wuaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Ta3a. AOCOIIOTHAs Temmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp KeneBuna. 1 a3oBble 3akOHBL. YpaBHeHUMEe MeHneneesa—Knanenipona.
3akoH JlasbToHAa. M30mpOLECCH B UACATBHOM Ta3e€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NPEACTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
n3obapa.

TexXHUYECKHE YCTPOMCTBA M MPAKTHYECKOE TPUMEHEHHE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIAE JTUCKPETHOE CTPOEHUE BelIeCTBa, (pororpaduu
MOJIEKYJT OPTaHUYECKAX COCANHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLICCTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICTICTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

OnpeneneHne Macchl BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPCHHMA
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHogbl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CrOco0bl €€ n3MeHeHus. KonmruecTBo TEMmIOTH U padota. BHYTpeHHs s
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[TonsTne 06 ammabatHOM mnpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuk. HeoOpaTuMOCTh MPOIIECCOB B MPUPOIE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBaHusl SHEPrUM B TEIUIOBBIX MammHax. Ko3(pQUUMEHT MONE3HOrO
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TexXHUYECKHE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBHTATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOMIBHHUK, KOHIULMOHED.

Jlemoncmpayuu

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

H3MeHeHre BHYTPEHHEN 3HEPTrUM (TEMIIEPATyPhl) Tella IPH 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 koHaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUYECKHE YCTPOWCTBA M NPAKTHYECKOE NPUMEHCHHE: 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 v MIaBJIeHHs KPUCTATMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMmuka
Tema 1. Inekmpocmamuka
ONeKTpu3anms Tell. OJEKTPUYECKUil 3apsna. J(Ba BHAA DBIEKTPUUYECKHX
3apsaaoB. [IpOBOJHUKKM, MWAJNEKTPUKH W TOJYMPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH Kyiona. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mose. HanpsskEHHOCTH  3heKTpuuYeckoro nons. [lpuHumn



CYIEPIIO3ALHANA JJICKTPUUECKUX MOJeH. JIMHUM HaNpsHKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpoctatmueckoro  nossa.  [lorennuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

OnexkTpo€MKOCTh. KOoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO0 KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

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

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTM  TUIOCKOIO  KOHJAEHCAaTopa OT  IUIOIAAA
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannoslii 31ekmpuyeckuit mok. Toku ¢ pasnuunsix cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO 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 JIxoyns—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIICHUE MCTOYHHMKA TOKA.
3akoH Oma JJ1s MOJTHOM (3aMKHYTOM ) 3JIEKTpUUYECKOM 1ienu. KOopoTKoe 3aMbIKaHuE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUUYECKU TOK B BakyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOAHUKOB. CBoiicTBA p—-nepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

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



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

TeXHUYECKME YCTPOHUCTBA M NPAKTUYECKOE NPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN 11O, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb COIPOTHBIICHHAS LUJIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
TUIOIIAM MOMEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIanHOe COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTD JEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COCIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrpoiunsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YUETOM COACPKATEIBHBIX MEKIPEAMETHBIX CBS3€H C KypcaMM MaTEMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyecKkas BEIMYMHA, 3aKOH,
TeOpusi, HAOMKOACHHE, IKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

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 M X TTPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE NABUKEHUE B KUBOUM mpupoae, nuddysus, 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 TBEPIABIX TEJ, KUJIKOCTEN U



ra3oB, JJIEKTPUYECKHAE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS TUCCOLMALIMS,
raJIbBaHUKA.

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

Texnonocus: mMpeoOpa30OBAHUE ABMXKCHUH C UCMOJB30BAHUEM MEXAHWU3MOB,
VUET TPEHUST B TEXHHUKE, MOMMIMIHUKA, HMCHOJB30BAHUE 3aKOHA COXPAHEHUS
UMIYJbCa B TEXHUKE (PaKeTa, BOAOMET W JPYTHE), ABUIATEIb BHYTPEHHETO
CropaHusi, napoBas TypOMHA, OBITOBOW XONOJWIBHUK, KOHIUIMOHEDP, TEXHOIOTHH
MOJIVYCHUS] COBPEMEHHBIX MATEPHATIOB, B TOM 4YMCIE HAHOMATEPUATIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTa, 3a3€MJICHHE SJICKTPONpPHOOPOB,
KCEPOKC, CTPYHHBIHA MIPUHTED, 3NIEKTPOHArPEBATEIBHBIE npudopsl,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Macnummnoe noJne. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1oie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU T0JI MOCTOSIHHBIX MATrHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa JMHWIA WHAYKIUA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OmbIT JpcTena. BzauMoaencTere npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, €€ MOAyNb U HATPaBJICHKE. [[B)KEHHE 3aPSKEHHONM YaCTULLBI
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
MIPOBOJHUKE, BUHKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYIIAs — CHUJa
CAMOMHIYKLIHH.

DHEPrusi MAarHATHOTO TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTAYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENH SJIEMEHTAPHBIX
YaCTUL, UHIYKIHOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB 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.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanue AecTBHA MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBIeHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepron, wactota, ammiutyaa U ¢asa KoJcOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTHu4eCKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpaltenne 3Heprum Npu rapMOHUYECKHAX KOJICOAHUSX.

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

[IpencraBneHue 0 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BEIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

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

Tpanchopmarop. [IponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUYECCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE IEKTPOdHEprun. Kynbprypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJI€OATENbHOM CHCTEMBI (MPYXKUHHBIA WM
MaTEMATHUYECKANA MAsTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANIEKTPOMArHUTHBIX KOJICOaHUIA.

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 U MAacChI rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHus. llepuon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. [lomepeuHble ¥ TPOJOJIBHBIE  BOJHBL
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

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

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3JYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJNSpU3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

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

[ IpyHUMOEI paIMOCBA3H U TENEBUACHUA. Pagromokamus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLHMHE, Paaap,
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 natepdepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKA M BBICOTHI TOHA C aAMIUIUTYIOH H
YacTOTON KOJeOaHMil.



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

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OAHOPOHOM cpeae. JIyu cBeTa. TOUCUHBINH UCTOYHUK CBETA.

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

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AGCONIFOTHBIN NOKa3aTelb
npenomneHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpemenbHBIA yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSL.

Jucnepcus ceeta. CiioxkHblii coctas Oenoro ceera. Liger.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWYECKas CWiIa TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMPAKIIMX W pacceuBaOIMX JIMH3aX. DOPMyJIa TOHKOW JIMH3BI. YBEIMYCHHE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
VYcinoBuss HAOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEPPEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIyIa,
(oroanmapar, NPOCKLUMOHHBIA anmapar, MUKPOCKOI, TEIECKOI, 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, TEJIECKOTIA.

HaOntonenue natep@epeHinm cera.

HaOmtonenue nudpakiuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexTpa ¢ TOMOUIbI AUPPAKIUOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



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

Pa3zngen 6. OCHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIBHOCTH

['paHuIlBl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarb
CHENUANBHOW TEOPUM OTHOCUTENBHOCTU. WHBAPUAHTHOCTH MOJMYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINITEHHA.

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

DHEprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MacCChl ¢ PHEPrUEH U UMMIYJILCOM PEASTUBUCTCKOM YaCTHUIBL. DHEPIUs
MOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KaHMOBOU ONMUKU

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

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

JlaBnenue ceeta. OnbiThl [1. H. JIeOGenera.

XHUMHYECKOE 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.
IImanerapnas mopens aroma. Ilocrynatel bopa. M3nydeHne W IMOMIOLIEHHE
()OTOHOB TpU TMEPEXOAE arOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPIAX aTroMa 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 s0po
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHs 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 uucno siapa. M30TormsL.
Anb(a-pacnan. OJEKTPOHHBIM W TO3WUTPOHHBIN Oera-pacnaa. [amma-
U3ITy4YEeHHE. 3aKOH PAIMOAKTABHOIO pacnaja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cuibl. JledekT Maccol sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
OneMeHTapHbIe YacTULBl. OTKPBITUE TO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
Bunbcona, saepHblil peaktop, aToMHas bomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, 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. Co3Be3musi, ApKHAC 3BE3BI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum CoOnHIA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TTABHOW MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «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. I[lonokeHue u aBuxkeHue CosHLIA B
lanaktuke. Tunel ranaktuk. Paguoranaktuku U kBasapel. UEPHBIE OBIPEL B sSApax
TATAKTHK.

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

MacmrabHas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUMU.

Vyenuuecrue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TJIA30M € UCHOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usl CEBEPHOTO MONYIUAPUS U SIPKUE 3BE3BL.

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

Oo6o01mariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOI HAYYHON KapTUHE MUPA, POJIb PU3NUYECKONH TEOPUH
B (OPMUPOBAHMU TMPEACTABICHUI O (PU3HUYECKON KAPTHUHE MUPA, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoeHs B 11 Kimacce OCYIIECTBISIETCS C
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pEIIEHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M MX MPOCKLUMHA HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, NPU3HAKK NOM00Us TPEYrOJbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00BEMA TETT.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOyeOaTelbHbIE
JIBWKEHUS B JKUBOU MPUPOJE, ONTHYECKUE ABJICHUSA B )KUBOW MPUPOJE, NAEHCTBHE
pajvanyy Ha KMBBIE OPTraHU3MBI.

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



['eoepachusi:  MarHWTHBIE TIONKOCA 3EMJIM, 3aJCKM MAarHUTHBIX PYI,
(oTOCHhEMKA 36MHOM MOBEPXHOCTH, IPEACKA3AHNAE 3EMIIETPSICEHUH.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop 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, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUeOHOTO NMpeaMeTa « DU3nKa» IOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, 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) rpaskIaHCKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEUECKAX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHnu3alliN;

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

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 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 NPHUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOIO;

OCO3HAHUE JIMYHOTO BKJIAJAa B MOCTPOEHUE YCTOMUMBOrO OyAyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

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



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuen mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

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

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTE JKOJIOTUYECKON KYJIBTYPbI, OCO3HAHME IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

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

pacuIMpeHre OMbITa ACATEIBHOCTH JKOJOTMYECKOW HalpaBIIEHHOCTH 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
U3yd4eHUs  (U3MKM  OCYIIECTBJISITH  NPOCKTHYKD M UCCIICIOBATEIBCKYIO
NEATENHOCTh MHAWUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEHCIATh IENN JICATCIIBHOCTH, 3aJaBaTh MApaMeTPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MMEIOMIUXCS
MATEPUATIBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TTPA PEUHICHUM KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHOMN NEATEIbHOCTH
B 005acTH (PU3UKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITETEHOMY TOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJCPKAHUS, MPUMEHEHUIO PAa3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTyalusiX, B TOM YUCIIC TP CO3JaHUH YUEOHBIX MPOEKTOB B 00JIacTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3y €¢ PEUICHUs, HAXOAUTh APTyMEHTHI IS JOKa3aTebCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMETPbl U KPUTCPUU PELICHMUSI,

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH 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 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIHOCTH;

yYMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUrMHAILHBIE MOAXO0/Ibl U PELICHHUS;

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

Pabora ¢ nnpopmanueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACPKaHUS U3
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U HMHTEPIpETaluio UH(OpMAIMKM Pa3MyYHbIX BUAOB U (hopm
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
331a4 € CcoOmojeHuEM TpeOOBaHUN HSPrOHOMHUKUA, TEXHUKHA O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(OPMAIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy mpeAcTaBACHUS U BU3yATU3alIUH.

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



pacro3HaBaTh MPEANOCHUIKA  KOH(DIMKTHBIX CUTyaMd W CMSAr4arhb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOKO TOYKY 3PEHUSA C HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYILIECTBA KOMAHIHOW W WHIWBUIYAJIbHON
padoTsI;

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

[IPUHAMATh €M  COBMECTHOW  ACATEIIBHOCTH, OpPraHW30BBIBATE W
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpenenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4eCTBO CBOEr0 BKJIAJa W KaKIOI0 yYaCTHMKA KOMAaHILI B
o0IMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE TIPOCKTHI, OLICHWBATH WACH C MIO3WIUA HOBU3HEI,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

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

PeryasitTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKKM W aCTPOHOMUH, BBISBISATH MNPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENTILHO COCTABJIATh TUIAH PEIICHUST PACUYETHBIX M KAYECCTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHAS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX yU4€OHOTO MPEIMETA HA OCHOBE JIMYHBIX TPEAMOYTEHUH;

Jienarb OCO3HAHHBIA BBIOOP, aApryMEHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSIBICHUIO 3PYIUMLIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LIEKT:

JaBaTh OLECHKY HOBBIM CUTYalAsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJICTh HABBIKAMM  [O3HABATENIBHONH  peduekcnM Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,



UCTIOJIb30BaTh MPUEMBI PEQIICKCHH TSl OLIEHKH CHTYallMH, BbIOOpa BEPHOTO
peIICHUS;

YMETh OIIEHWBaTh PUCKM W CBOCBPEMEHHO NPUHWUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaiu3e Pe3yJIbTaToB
JESITENbHOCTH;

MPUHKUMATH CeOsl, TOHMMAsi CBOM HEJOCTATKH M IOCTOMHCTBA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaJiu3e pPe3yJIbTaToB
JESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce OCTHXKEHHS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS TPOTPAMMBbI
no (U3MKE JJI9 YPOBHS CpPEAHEro oOmero oOpa3oBaHus Yy 0O0yYarOIUXCs
COBEPIIECHCTBYETCSI AMOLMOHAIbHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHHME, BUCTh HAIPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITb YBEPEHHBIM B CE0€E;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSIM | TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAIIMHU, BKITIOUAIOIICH CTPEMIICHHUE K JOCTHIKECHHUIO TENH |
yCIeXy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH,

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

COLIMATTbHBIX HABBIKOB, BKJTFOUAIOITUX CITIOCOOHOCTh BHICTPAauBaTh OTHOIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, MPOSIBJISATH MHTEPEC U pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce npeaMeTHbIC Pe3ysbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YYAOIIMXCS YMECHHU:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIBHOCTH JIFOAECH;

YUMTHIBaTh TPAHULBl NPUMECHEHHUS W3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTtepuanibHas TOYKA, HHEPUHUAJIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBarh (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KWHETUYECKOH TEOPUM CTPOCHMS BEUIECTBA U
AJICKTPOJMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMAJCHUE TEJ, IABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE TeN, TU(PPy3us, OPOYHOBCKOE NBWKCHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUHM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €r0 HArPEBAaHUU B 3aKPHITOM
COCyJ€, CBSI3b MEXKIy MapamMeTpaMu COCTOSHMS Ta3a B  HW30MPOLECCax,
AIEKTPU3aLUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONB3YS (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, IMEPEMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIA,
UMITYJIBC TEA, KUHETHYECKAsi PHEPrus, MOTCHIMAIbHAS SHEPrusl, MEXaHUYeCKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMHOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS WU ECIUHUIIBI,
HaxOoJUTh (HPOPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMKCHIBATh W3YUYCHHBIC TEIUIOBBHIE CBONCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTOJIb3Ysl (PU3UYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEeMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIHUsl XaOTUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBAApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOA(PPUIMEHT TMONE3HOTO JACHCTBHS TEIJIOBOTO JBUraTess, NPU ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuThb (POPMYJIbL, CBS3BIBAIOLIIME JAHHYIO
(PM3HUECKYIO BEIMUUHY C APYTHMMU BEJIMYNHAM;

OMUCHIBATH U3YUYCHHBIE AIICKTPUUYECCKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PUBUUYECKUE BETMUYMHBI. AJICKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB,;
OpyU ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, MX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHMHAMU,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCTOJIB3YS (PU3HUYECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHMYCCKOW DHHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIHMAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruu TEIMIOBOIO JBHXKCHHS MOJIEKYI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOrO 3apsiaa, 3akoH KyjoHa, mpu 3TOM pa3iuyarh CIIOBECHYIO



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

OOBSICHSTH OCHOBHBIC NPUHUMIBI JACHCTBHS ~ MAallWH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3WYECCKUX SIBICHUNA W
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPECHWH, MPH 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparh YCTAaHOBKY M3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIUTH OMBIT W
(OpMyIMpPOBaTh BHIBO/IBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpaTh ONTUMAJIBHBINA CIIOCOO W3MEPEHMS] W WCHOJb30BaTh M3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHM  BEIIMYMHAMH  C
WCIOJB30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(pUKCUPOBATh PE3YJbTATHl MOJYYEHHOH 3aBUCHUMOCTH (DU3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIAEI0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUE€OHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JEATEILHOCTA € MCHOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB M 1a00OPaTOPHOIO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a4a4u C SBHO 33JaHHON (M3UYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETMYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC ISl €€ PEUICHUs, MPOBOAUTH PACUETHI M OLICHUBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K . BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUMBYIO
LETOYKY PACCYy)KIACHHUIA C OMOPOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pU3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  337a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYISPHONH MH(POPMALUH, MTOJTYYCHHON 13
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHATTM3UPOBATH MOJYy4aeMyH0 HHPOPMALUIO;

OPUBOIUTH TPUMEPHI BKJIA/Ia POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKH, OOBSICHEHUE TMPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KU3HU
i obecrieueHust 6€30MacHOCT PH 0OpalIcHUH ¢ MPUOOPAMH M TEXHHUYECKAMU



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

padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacOpeleniaTh OOS3aHHOCTH W
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K kxonny oOyuenuss B 11 kyacce mpeaMETHBIE PE3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YYAFOIIMXCS YMECHHU:

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

YUMTHIBaTh TPAHULBl MPUMEHEHHS M3YUYEHHBIX (DU3HUYECKAX MOJIEIICH:
TOYEYHBIN DJIEKTPUUYECKUI 3apsi, JIyY CBETA, TOUCUHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUU (PU3NYECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOAHMK C TOKOM M JBIXKYIIMHCS 3apsil, SJEKTPOMATHUTHBIE KOJeOaHWs W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHUE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PdekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaavOaKTUBHOCTS;

OINMKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DBJICKTPUYECKYKD ~ MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), MCMONB3Ys (PU3MUYECKHE BEIMYMHBL
BNEKTPUYECCKUI 3apsii, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKLOUST MAarHATHOIO MOojs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYLIKHA, 3HEPrUs DBJEKTPUYECKOTO W MArHUTHOTO TOJIEH, MEPUOJ M YacToTa
KoneOaHuii B KoneOaTeIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
FAPMOHMYECKUX SJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPU ONMCAHWM MPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUEHUsT M CIWHULBI, YKa3bIBATh
(OpMyJIbl, CBSA3BIBAOINME JAHHYK) (PU3MYECKYHO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBLIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
(PU3NYECKUE BEJIMUYMHBL. CKOPOCTh SJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, JHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTYPACHaad, SHEPTUS CBSI3H
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYHO (PU3MYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHNE (PU3MUECKOM BETMUUHBI;

AHAJIM3APOBATh (PU3NUYECCKUE MPOLECCHl W SBICHMS, UCIOJB3YS (PU3UUECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIBHOTO
COCIMHEHMST TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO pacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEWHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIUWM, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO 4MCia, MocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3auvarh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHWE W YCIOBHs (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OIPEACTATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISE MPOBOTHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOUTh W OIHKCHIBATh H300PAKEHUE, CO3JABAEMOEC IUIOCKAM 3€pPKajoM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
OPOLECCOB € MCMOJIB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHWH. TpPU 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIUTEH OMBIT W
(OopMyIMpPOBaTh BHIBOJIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIC
METOJIBI OLICHKH MOTPEIIHOCTEN N3MEPEHUN,

UCCIICIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH C HCIOJIB30BAHHEM
OpSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBAThH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHIE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCIEIOBAHNUS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCAEI0OBAHUI B
paMKax y4eOHOro SKCIEPUMEHTA, Y4E€OHO-MCCIEIOBATENIbCKOH W MPOEKTHOM
JESATEIbHOCTA ¢ MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 337aud C SBHO 3aJaHHON (DM3MYECKON MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUYEHUS (PU3HUECKOHN BEIIMUMHBIL,

peLIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATH JIOTHUYECKH HEMMPOTUBOPEUMBYIO
LETOYKY PACCY)KIACHHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUISl IOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALAN
Y MPEACTABJICHUsI YY€OHOW W HAYYHO-MONYJISPHOH MH(POPMALUK, MTOJTYYCHHON 13
PA3IMYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOJTYyYaeMyH0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh YCJIOBHS WX O€30MaCHOr0 UCHOIb30BAHUS B MOBCEIHEBHOM
YKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLIECCOB OKPYXKAIOLIETO MUPa, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3MKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NP 0OpalieHUH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILENA CpeJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPYyNNbl, PALMOHAIBHO PaCHpeleniaTh OO0SI3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBATHO OLEHUBATh
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.



TEMATWNYECKOE NMNJ1AHNPOBAHWE
10 KNACC

KonnyectBo yacos

HavmeHoBaHMWe pas3aenos 1 Tem

Ne n/n
nporpamMmmbi Bcero

Pasgen 1. PUSNKA N METOAbl HAYYHOI O NMO3HAHNA

1.1 ®u3nKa N MeToAbl HayYHOr0 NO3HaHUA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KnHematunka 5
2.2 JnHammka 7
2.3 3aKOHbI COXpaHEHNA B MeXaH1Ke 6

WToro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOANHAMUMKA
OCHOBbI MO/IEKY/IIPHO-KUHETUYECKO

3.1 9
Teopuu

3.2 OcHoOBbI TEpMOAMHAMUKN 10

33 ArperaTHble COCTOAHMUSA BeLLLeCTBa. 5

®da3zoBble nepexofpl

KOHTpONbHbIe

paboThbl

[NpaKTnyeckne

paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypcbl

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

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

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

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

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

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

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

WToro no pasgeny

Pasgen 4. 9JIEKTPOAVHAMUMKA
4.1 dnekTpocraTmka

[MOCTOSIHHbIN 3NEKTPUYECKNIA TOK. TOKM B
pas/InyHbIX cpepax

4.2

WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE KOJMIMYECTBO YACOB [0 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 KNACC

HanmeHoBaHWe pa3fesioB N TeEM
nporpamMmsil

Ne n/n

Pasgen 1. 9/IEKTPOAVHAMUKA
MarHuTHoe nosne. SneKTpoMarH1THas
NHAYKUNSA

WToro no pasgeny

Pasgen 2. KOJIEBAHUA 1 BOJTHbI
MeXaH14YecKne 1 3NeKTPOMAarH1THbIE

11

2.1

KonebaHuns
29 MexaHN4YecKme 1 3M1eKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTtuka

WToro no pasgeny

Konnyectso yacoB

Bcero

11

11

10

24

KOHTpO/IbHbIE
paboTbl

Pasgen 3. OCHOBbI CMNELMA/IBHOM TEOPUN OTHOCUTE/IbHOCTU

OCHOBbI CMeLmanbHo Teopun
OTHOCUTENIbHOCTU

31

WToro no pasgeny

Pasgen 4. KBAHTOBAA ®UN3NKA
41 2neMeHTbl KBaHTOBOM ONTUKN

4.2 CtpoeHune aToma

4

INMpaKTnyeckmne
paboTbl

ONEKTPOHHbIE

(unpos.sble)
obpasoBaTesibHble

pecypchbl

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

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

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

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

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97¢

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

bubnunoteka 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

WToro no pasgeny

15

Pasgen 5. 9JIEMEHTbBI ACTPOHOMWN NN ACTPODUNINKU

5.1 ANemMeHTbl aCTPOHOMMM N aCTPOPU3NKM

WToro no pasgeny

Pasgen 6. OBOBLAKOLLEE MOBTOPEHWNE
6.1 O6o6LatoLlee NOBTOPEHNE
WToro no pasgeny

Pe3epBHOe Bpems

OBLLEE KOJIMYECTBO YACOB 110 NPOIrPAMME

7

68

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

bubnunoteka LLOK
https://m.edsoo.ru/7f41c97¢

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97¢

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97¢


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




NOYPOUHOE NMNJTAHNPOBAHUE

10 KJTIACC
ONEKTPOHHbIEe
Jata unpposbIe
N KonnyecTtso 4acos n3yyeHUss  obpasoBaTesibHble
[0]
/ ecypcebl
a/n Tema ypoKa pecyp
lNpakTnyeckne
Bcero
paboThbl
du3nka — Hayka o npupoge. Hay4yHble Bubnunoteka LLOK

MEeTO/bl MO3HAHMS OKPYXKAKOLLIEro MMpa

Ponb 1 MecTo pu3nKmn B (HOPMMPOBaAHN
COBPEMEHHO Hay4HOW KapTUHbI MUpa, B
NPaKTUYECKOW AesATeNbHOCTUN NI0AEN
MeXxaH14ecKoe BUKEHNE.
OTHOCUTE/ILHOCTb MEXaHNYEeCKOro
[BWKeHus. [NepemeLLeHne, CKOPOCTb,
YCKOpeHue

PaBHOMEpPHOE MPAMONHENRHOE
LBWKEeHNe

PaBHOYCKOPeHHOe NpsSMOMHeHOe
[BWKeHne

CB060aHOe NafieHne. Y CKopeHune
CBOOOAHOrO nageHns

KpuBonuHeliHoe aBvKeHue. [BMKeHME
maTepuabHOM TOUKM MO OKPYXXHOCTY

MPUHLMM OTHOCUTENbHOCTM [anunes.

https://m.edsoo.ru/ff0c32e2

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

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

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

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

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

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

Bubnuoteka LLOK


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

10

11

12

13

14

15

16

17

WHepumnanbHble CUCTEMbI OTCYETA.
MepBbIli 3aKOH HbOTOHA

Macca Tena. Cuna. MpuHumn
cynepro3vuuy cun. BTopoi 3akoH
HbloTOHa And MaTepuaibHON TOUKM
TpeTuii 3aKoH HbloTOHa Ans
MaTepuasibHbIX TOYeK

3aKOH BCeMUPHOro TAroteHusa. Cuna

TAXKeCTW. [NepBas KOCMUYeCKas CKOPOCTb

Cwuna ynpyrocTu. 3akoH ['yka. Bec Tena

Cuna TpeHns. KosppuLmeHT TpeHus.
Cuna conpoTuBNeHUS NPY ABVKEHUN
Tena B XXWUAKOCTU UK rase

MocTynarenbHOe 1 BpaLLaTeibHoe
[IBM>XEHMe abCo/THO TBEPAOro TeNa.
MomeHT cunebl. neyo cunbl. Ycnosns
paBHOBECUS TBEPAOro Tena

mnynbc MaTepuanbHO TOUKM,
CMCTEMbI MaTepuasibHbIX TOYEK.
mnynbc cunbl. 3aKOH COXPaHEHNS
MMMyfbca. PeaKTUBHOE [BIKEHNE

PaboTa 1 MOLLHOCTb CU/Ibl.
KrHeTnuyeckas aHeprus matepuaibHon"
TOYKW. Teopema 06 M3MeHeHUM

AL

KUHETUYECKOWN SHEPTUN

MNoTeHUmanbHada aHeprus.
[NoTeHUManbHasa sHeprus ynpyro

https://m.edsoo.ru/ff0c3be8

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

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3el8

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

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

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c461a


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
https://m.edsoo.ru/ff0c461a

18

19

20

21

22

23

24

25

AehopMUPOBAHHON MPY>KUHBI.
MoTeHUManbHas sHeprus Tena B6/msm
NMOBepPXHOCTN 3eMnn

MoTeHUMabHble 1 HENOTEHLMaNbHbIE
cunbl. CBA3b PaboTbl HENOTEHLMANTbHbIX
CW C U3MEHEHVEM MEXaHNYECKOM
3HEPrumn cmucTemMbl Ten. 3akoH
COXPaHeHUs MeXaHU4YeCKOo aHeprm
JlabopaTopHas paboTa «ccnefoBaHue
CBA3U PaboTbl CU/bI C U3MEHEHWEM
MeXaHNYeCcKON 3Heprumn Tena Ha
npuyMepe pacTsXXeHUs Pe3nHOBOrOo
XryTay

KoHTponbHas paboTa no Teme
«KunHemaTtuka. [luHammka. 3aKoHbl
COXPaHeHUs B MEXaHUKe»

OCHOBHbIE MOMOXEHUA MONEKYNAPHO-
KMHETUYECKOW Teopumn. BpoyHOBCKOe
ABvKeHve. Anddy3sus

XapakTtep ABWKEHWS 1 B3aMMOLENCTBUA
yacTu, Bewectea. Mogenu cTpoeHus
rasos, XXMAKOCTEN 1 TBEPABIX Ten

Macca monekyn. KonmyecTBo BeLLeCTBa.
lNocToAHHaa Asoragpo

TennoBoe paBHOBecue. Temneparypa u
eé nsmepeHve. LLikana temneparyp
Llenscus

NpeanbHblin raz B MKT. OcHoBHOe

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

bubnuoteka LLOK
https://m.edsoo.ru/ffO0c4b74

bubnuoteka LLOK
https://m.edsoo.ru/ff0c4dc2

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


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

27

28

29

30

31

32

33

34

35

36

ypaBHeHne MKT

AGCONI0THas TemnepaTtypa Kak Mepa
CPeAHEN KNHETUYECKOI 3Heprum
[BVKEHNA MONEKYN. Y paBHeHMe
MeHpeneeBa-KnanelipoHa

3akoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa «lMccnegosaHue

3aBMCMMOCTM MeXAy napameTpamu
COCTOSIHMS Pa3PEXEHHOr0 rasa»

3onpovecchl B MaeanbHOM rase u ux
rpaduyeckoe npencrasneHne
BHYTpeHHsAa aHeprus
TepMOLNHAMUYECKOW CUCTEMBI 1
Crocobbl eé n3meHeHus. Konnyectso
TennoTbl 1 pabota. BHYTpeHHAS aHeprus
0AiHOaTOMHOr0 NAeanbHOro rasa

Buabl Tennonepeaaqy

Y penbHas TensoéMKOCTb BeLLEeCTBa.
KonmuecTBo TenioTbl Npu
Tennonepedaye. AamabaTHbIi npouecc
MepBblii 3aKOH TEPMOAMHAMUKMN 1 €ro
npYMeHeHVe K 13omnpoLeccam
HeobpaTMOCTb MPOLLECCOB B MPUPOSE.
BTopoli 3aKoH TepMOANHAMUKN
MpuHumn gericteuna n KM/ tennosoi
MaLLMWHbI

Linkn KapHo v ero K,

bubnuoteka LLOK
https://m.edsoo.ru/ff0c511e

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

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

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

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

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

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

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


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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

38

39

40

41

42

43

44

45

46

47

JKoornyeckune npobdnemol
TeNN03HEPreTUKM

O6o6watoLLmin ypok «MonekynspHas
(pm3rka. OCHOBbI TEPMOAUHAMUKI
KoHTponbHas paboTa rno teme
«MonekynspHas (u3nka. OCHOBbI
TEePMOAMHAMUKN»

Mapoobpa3oBaHue 1 KOHAeHcauus.
VicnapeHue n kuneHune

ABCOMOTHAA N OTHOCUTE/IbHAA
BNIXXHOCTb BO3A4yXa. HacbILWeHHbI nap
Teéppaoe Teno. Kpuctannmyeckune u
amop(Hble Tena. AHU30TPONKSA CBOWCTB
KpucTanios. XXuakune Kpuctanbl.
CoBpemeHHbIle MmaTepuasbl

[naBneHne n KpuctTannsaums.

Y fenbHas TennoTa naaseHus.
Cybnnmaums

YpaBHeHue TenIoBoro GanaHca

AnekTpu3aums Ten. ANEKTPUYECKUIA
3apad. [lBa BMAa aNeKTPUYecKnx 3apsagos
MPOBOAHWKMN, ANANEKTPUKM 1
NoNynpPOBOAHNKN. 3aKOH COXPaHeHWs
3NEKTPUYECKOr0 3apsija
B3anmopeincTeume 3apsaoB. 3aKoH
KynoHa. ToYeUHbIiA 31eKTPUYeCKuiA

3apsa

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

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

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

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

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c65f0

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

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

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

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

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


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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

52

53

54

55

56

HanpsXeHHOCTb 3NIEKTPUYECKOr0 MONs.

MpUHLMN Cynepro3nLnm SNeKTPUYECKIX

nonen. JIMHAN HanpsXKEHHOCTH

PaboTa C1/ 3NeKTPOCTaTUUYECKOTO MOA.

MoTeHyman. PasHOCTbL NOTeHLMaNoB

MpPOBOAHUKM 1 AVANEKTPUKN B
3NeKTPOCTaTUYECKOM NoJe.
[nanekTpunyeckas NPOHMLIAEMOCTb

ONeKTpoémKocTb. KoHaeHcaTop

ONEKTPOEMKOCTb M/IOCKOro
KOHZeHcaTopa. SHeprus 3apsiXKeHHOro
KOHAeHcaTopa

JabopaTopHas paboTa "N3mepeHune
3N1eKTPOEMKOCTU KOHAeHcaTopa"
MpuvHUMN JeACTBUSA 1 MPUMEHEHWe
KOHAEHCATOPOB, KOMMPOBa/IbHOI0
annapara, CTPyMHOro npuHTepa.
OneKTpocTaTUYecKasa 3awnTa.
3asemsieHve 3/1eKTponprMoopos

ONEeKTPNYECKNIA TOK, YCNOBMS €ro

CyLecTBOBaHMSA. MOCTOAAHHbBIN TOK. Cuna

Toka. HanpsbkeHne. ConpoTuBeHue.
3akoH Oma N4 yyacTka Lenu
MocnenoBaTenbHOe, NapannensbHoe,
CMeLLaHHOoe CoeiHEeHVEe NMPOBOAHUKOB.
JNabopaTopHas paboTa «lA3yyeHne
CMELLAaHHOr0 COeAMHEHNSI PE3UCTOPOBY

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

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

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

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

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

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c74f0


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
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

62

63

64

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOr0
TOKa. 3akoH [xoynsa-SleHua

3akoH OMa N5 NoHOM (3aMKHYTONA)
aneKTpuyeckon uenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa

«M3mepeHne 3C MCTOUHMKA TOKA U ero

BHYTPEHHETO COMPOTMB/IEHUS»
ONeKTPOHHas NPOBOAMMOCTb TBEPAbIX

MeTa10B. 3aBUCUMOCTb COn poTnBNEHNA

MeTa/INI0B OT TEMMepaTypbl.
CBepXxnpoBoANMOCTb

ONeKTPUYECKMiA TOK B BaKyyMe.
CBOIACTBA 3M1EKTPOHHbIX MY4YKOB

MonynpoBOAHMKHY, NX COBCTBEHHAsA 1
npumMecHas NpoBoAMMOCTb. CBOICTBA
p—n-nepexoga. INonynpoBoAHNKOBbLIE
npuoopsI

DNEKTPUYECKMIA TOK B pacTBopax u
pacniaBax 3aNeKTPonTOB.
ANeKTPoNUTUYeCKaa auccoLmaums.
ONeKTponns

DNEKTPUYECKINI TOK B rasax.
CaMoCTOATENbHbIN 1

HecamoCToATe bHbIN pa3pag. MonHus.
lMna3ma

DNeKTpuYecKme Npubopsbl 1 YCTPOMCTBa

1 MX NPAKTUYECKOE NPUMEHEHNE.
MpaBuna TEXHNKN 6e30MacHOCTU

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c7838

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

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

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

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

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

O6o0maromuii ypok

03 «OIEeKTPOAUHAMUKA»
KontponbHas pabota mmo teme

66 «Qnextpoctatuka. IlocTossHHBIN
3JIEKTPUYECKHUN TOK. TOKU B pa3INYHBIX
cpenax»

67 PesepBHerii ypok. KortponbHas padora
1o TeMe "DNeKTpoJuHaMuKa"

68 PesepeHblii ypok. O000MmarOmui ypok

no temaMm 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME




68

Bubnuoteka LLOK
https://rn.edsoo.ru/ffDc88be

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

Bubnuoteka LLOK
https://r.edsoo.ru/ffOc8c56

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc8f6c


https://rn.edsoo.ru/ffDc88be
https://rn.edsoo.ru/ffOc8a8a
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edsoo.ru/ffOc8f6c

11 KNACC

No
n/n

Tema ypoka

[NOCTOAHHbIE MArHUTBLI N NX
B3aumogencTane. MarHmTHoe nore.
BeKTop MarHWTHOWN MHAYKUMW. JTnHUK
MarHUTHON MHAYKUMK

MarHuTHoe nosne NPOBOAHMKA C TOKOM.

OnbIT ApcTefa. B3ammopeiictame
NPOBOAHNKOB C TOKOM

Nab6opatopHas paboTa «3yyeHmne
MarHUTHOrO NONS KaTyLUKW C TOKOM»

[elicTBre MarHUTHOrO Mons Ha
NPOBOLHUK ¢ TOKOM. Cuna Amnepa.
NabopaTopHas paboTa «WccnegoBaHue
[eCTBMSA NOCTOSAHHOIO MarH1Ta Ha
paMKy C TOKOM»

[eincTBme MarHUTHOrO NOMS Ha
[BVXYLLYHOCA 3apAXEHHYIO YacTumLy.
Cwuna lopeHua. Pa6oTa cunbl JTopeHua
DneKTpomarHuTHaa MHAYKLmMA. MoToK
BeKTOpa MarHUTHOWN nHAaykumn. 34C
VHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOW
NHAyKunn dapages

NabopaTopHas paboTa «MccnegosaHune

KonnyecTtBo yacoB

Bcero

KOHTpO/IbHbIE
paboThbl

IMpaKTnyeckmne
paboThbl

Jata
N3y4deHUN

ONeKTPOHHbIE

umdposble
obpasoBaTe/ibHble

pecypchbl

bubnuoteka LLOK
https://m.edsoo.ru/ff0c9778

bubnuoteka LLOK
https://m.edsoo.ru/ff0c98fe

bubnuoteka LLOK
https://m.edsoo.ru/ff0c98fe

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c9acO

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

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cal50


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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SIBNEHNS 3N1EKTPOMArHUTHO
VHAYKLN»

WHAYKTUBHOCTL. HABNeHMne
camouHaykumn. 34C caMmouHAYKLMN.
SHeprus MarHUTHOIO MONA KaTyLLUKK C
TOKOM. ONIEKTPOMarH1UTHOE none

TexXHUYeCcKe YCTPONCTBA 1 NX
MPUMEHEHMNE: NOCTOSIHHbIE MarHUTBI,
3NEKTPOMArHUTbI, ANEKTPOABUTATE b,
YCKOPUTENM 3NeMEHTapPHbIX YacTuLl,
VHAYKLUMOHHAs nevb

O606LLaroLLKNA YPOK «MarHuTHoe
nose. ANeKTPOMarHUTHas NHAYKLmS»

KoHTponbHas paboTa no Teme
«MarHuTHoe nose. SneKTpoMarH1THas
NHAYKUMS»

CB060HbIE MEXaHNYECKME KONebaHms.
"apMOHMYeCKMe KonebaHus.
YpaBHeHMe rapMOHNYECKMX
KonebaHwmia. MpeBpalleHne aHeprum

NabopaTopHas paboTa «lccnegoBaHve
3aBMCMMOCTU nepuoga Masibix
KonebaHuii rpysa Ha HUTU OT A4/INHbI
HUTW 1 Maccbl rpy3a»

KonebatenbHblii KOHTYp. CBOGOAHbIE
3NEeKTPOMAarHUTHble KonebaHus B
naeanbHOM KonebaTeslbHOM KOHTYpe.
AHanorus mexay MexaHuyecKumu un
3N1EeKTPOMAarHUTHLIMKN KONe6aHNAMM

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

bubnuoteka 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/ff0cb820
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https://m.edsoo.ru/ff0cb820
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®opmyna TomcoHa. 3aKOH COXpaHeHus

3HEpPrun B neaslbHOM Konebare/lbHOM
KOHTYype

NpencTaBneHne 0 3aTyxaloLwmx
KonebaHuax. BbIHY)XAeHHble
MexaHu4yeckune KonebaHus. Pe3oHaHC.
BbIHY>XIEHHbIE 3/1eKTPOMarHUTHbIE
KonebaHus

MepeMeHHbI TOK. CUHYCOMAaNbHBbIN
MepemMeHHbI TOK. MOLHOCTb
MepeMeHHOro Toka. AMNINTYAHOE U
[leNCTBYHOLLIEE 3HAYEHME CU/bl TOKA U
HanpsHKeHns

TpaHcthopmatop. Npon3BoACTBO,
nepesaya n noTpebneHue
3NIEKTPUYECKON 3Heprum

YCTPOWCTBO U NPaKTUYecKoe
MPYMEHEHNE 3M1EKTPUYECKOTO 3BOHKa,
reHepaTopa NepeMeHHOr0 TOKa, NMMHNIA
anekTpornepesay

3KONOrMYeCcKme puCcKu npu
MPOU3BOACTBE 3N1EKTPO3IHEPTUN.
KynbTypa ncnosnb3oaHus
3NEKTPO3HEPT M B NMOBCEAHEBHOM
XXM3HU

MexaHuyecKwue BOJIHbI, YC0BUA
pacrnipoctpaHeHus. MNepuog. CKkopocTb
pacnpocTpaHeHns 1 4/IMHa BOJHbI.
MonepeyHble U NPOAO/IbHbLIE BOJHbI

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cb9c4

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

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

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cc324

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


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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3BYK. CKopoCTb 3BYKa. ['POMKOCTb
3BYyKa. BbicoTa TOHa. Temb6p 3ByKa

OneKTpOMarHUTHbIE BO/HbI, 1X
CBOIACTBa 1 CKOPOCTb. LLIKana
3M1eKTPOMarHUTHbIX BOJTH

[prHLMNbI pagMocBaA3n 1
TeneBnaeHNs. Pa3BuTre CpPeacTB CBA3N.
Pagnonokavms

KoHTponbHas paboTa «KonebaHus v
BOJIHbI»

MpsiMONMHEINHOE pacnpoCcTpaHeHne
CBeTa B OJHOPOAHOM cpefe. TOoYeYHbIi
MCTOYHMK CBeTa. Jyy cBeTa
OTpakeHne cBeTa. 3aKOHbI OTPaXXeHUA
ceeta. MocTpoeHre M306padKeHNiA B
M0CKOM 3epKasie

lMpenomneHwve ceeTa. MNonHoe
BHYTpeHHee oTpaxeHwue. INpefenbHbIN
Yron NOIHOro BHYTPEHHErO OTPaXKEHNS
Nab6oparopHas paboTa «3mepeHue
nokasartesnst NPesIoOM/IEHNS CTeK/Ia»
JnH3b1. MocTpoeHme n3o6paxeHuii B
nuH3e. dopmyna TOHKOWN NH3bI.
YBenuyeHne NnH3bI

NabopaTopHast paboTa «MccnegoBaHue
CBOICTB M300PaXXEHWNI B INH3aX>»

[ncnepcnsa ceeta. CNOXHBIA cOCTaB
6enoro ceeTa. LiBeT. JTabopaTopHas

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

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

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

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd7f6

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcddle
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paboTa «HabnoaeHne ancnepcmm
cBeTa»

NHTepepeHLmns cBeTa. Augpakums
ceeta. AugpakumoHHas peLuéTka
[MonepeyHOCTb CBETOBbLIX BOJIH.
lNonapusauma ceeta

OnTuyeckue NpubopbI 1 yCTPOICTBa 1
YCNoBumsi NX 6e30NacHOro NPUMeEHeHNS

I"paHULbl NPUMEHMOCTU
KNaccuyecKoit MexaHuku. MocTynatsl
creyyanbHo Teopr 0THOCUTENILHOCTY

OTHOCWTENbHOCTb OJJHOBPEMEHHOCTH.
3ame/iieHVie BPEMEHMN M COKpaLLEHME
O/HBI

SHeprua v UMMynbC PeNsTUBUCTCKON
yacTulbl. CBA3b MaccChl C 3HEPrmein n
MMNY/NbCOM. DHEPTUA MOKOA
KoHTponbHas paboTa «OnTuKa.
OCHOBbI CnewmasibHON Teopun
OTHOCUTENBbHOCTU»

®oToHbI. Popmyna MNnaHka. SHeprus un
NMMynbC hoToHa

OTKpbITWE U UCCneoBaHMe
(hoToappekTa. OnbIThl A. I'. CTONneTosa
3akoHbI (POTO3(h(heKTa. YpaBHeHMe
AHWTENHa Ana hoToaddekTa.
«KpacHas rpaHumua» poToadgekTa
[JasneHune ceeTa. OnbiTbl 1. H.

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf862

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf6f0

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

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

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

bubnuoteka LLOK
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NebegeBa. X1MMMUYECKOe feincTeme
cBeTa

TexHWYecKre ycTpoicTBea u
npaKTUYecKoe NPUMeHEHNE:
(hOTO3N1EMEHT, OTOAATHUMK, CONHEYHAS
6aTtapes, cBeTOAMOA

PeLueHue 3aa4 No TeMe «3NeMeHTbl
KBAHTOBOW OMTUKMN»

Mogenb atoma TomcoHa. OnbITbl
Pesepdhopaa no paccesHUio a-4acTuu,
lMnaHeTapHas Mojesnb aToma

lMocTynatbl bopa

M3ny4eHne 1 NOrnoLLeHNe (hOTOHOB
npu Nepexo/e aToMa ¢ OfJHOTO YPOBHS
3HEprun Ha pyroii. Buapl cnekTpos

BonHoBble cBOWCTBaA YacTuL,. BonHbl ge
Bpoiinga. KopnycKynspHo-BO/THOBOWA
fyann3m. CNoHTaHHOe U BbIHYX/eHHOe
N3nyyeHmne

OTKpbITUE pagnoakTUBHOCTU. OnNbIThI

Pesepthopaa no onpeaeneHno cocTasa
PaAMOaKTUBHOTO M3MyUeHUs

CsolicTBa asbha-, beTa-, raMma-
n3nyyeHns. BamsiHme pagnoakT1BHOCTY
Ha X1BbIE OpraHN3mbl

OTKpbITVE MPOTOHA U HEWTPOHa.
M3oTonbl. Anbha-pacnag,.

https://m.edsoo.ru/ff0d04a6

Bubnuoteka LLOK
https://m.edsoo0.ru/ff0d0302

Bubnuoteka LLOK
https://m.edsoo.ru/ffOd091a

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

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

Bubnuoteka LLOK
https://m.edsoo.ru/ffOdOca8

Bubnuoteka LLOK
https://m.edsoo.ru/ffOdOfd2

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0ca8
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SNEeKTPOHHbIN 1 NO3UTPOHHBLIN beTa-
pacnag. ['amMmma-nsnyyveHume

3Heprus cBA3N HYK/IOHOB B AApe.
FaepHble peakunn. ALepHbIA peakTop.
Mpo6siemMbl, NepcneKkTuBbI,
3KONOrnYecKmne acnekTbl SAEPHON
3HEPreTUKM

AnemeHTapHble YacTuubl. OTKpbITHE
no3uTpoHa. MeToAbl HabnoAeHNs 1
perncTpauun aneMeHTapHbIX YacTuL,.
Kpyrnblii cton «®yHaaMmeHTaslbHble
B3aMMogencTBus. EQUHCTBO
(hM3NYECKOI KapTUHbI MUpax»

Bupa 38é30H0Oro Heba. Co3se3aus, ApKue
3BE34bl, MNaHeTbI, X BUAMMOE
ABmxeHne. ConHeyHas cucTema

ConHue. ConHeyHasd aKTUBHOCTD.
NcTouHKMK aHeprumn ConHua 1 3834

3BE3/bl, UX OCHOBHbIE XapaKTEPUCTUKMN.
3B&3/bl rNaBHON NOC/eL0BaTEIbHOCTH.
BHyTpeHHee CTpOeHWe 3BE3A,.
CoBpeMeHHbIe NpeACcTaB/IeHNs 0
NPOUCXoXaeHUN 1 3BonoLmMn ConHua
U 3BE3[,

MpneuHblii MyTb — Hawa ManakTuka.
MonoxkeHne u gemxeHne ConHua B
ManakTuke. ManakTnMkn. YepHble Abipbl
B A4pax ranaktunk

BceneHHas. Pa3beraHume raiakTuk.

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

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


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

60

61

62

63

64

65

66

67

68

Teopwusa bonbLLOro B3pbiBa. PeNNMKTOBOE
n3nyyerwe. I
ATTECTALUWNAMeTaranaktmka

HepeleHHble NPo6/1eMbl aCTPOHOMMY

KOHTpOnbHas paboTa «3NeMeHTbl
aCTPOHOMUW 1 aCTPO(U3NKIN»

O6o6wwaroLmin ypok. Ponb unsnkm un
aCTPOHOMMU B 3KOHOMUYECKOIA,
TEXHO/IOMMYECKON, COLMaIbHO 1
3TNYECKOI cdepax AesTeNbHOCTU
yesioBeKa

O6o6wwatoLmii ypok. Ponb 1 mecTo
(hM3MKM 1 aCTPOHOMUM B COBPEMEHHOIA
Hay4HOI KapTWUHe Mupa

O6o6waroLmin ypok. Ponb dmnsmnyeckoi
Teopun B (hOpMUPOBaHUY
npeacTaBneHniA 0 PU3NYECKON KapTuHe
Mumpa

O6o6waroLmia ypok. Mecto
(hPM3NYECKON KapTUHBLI MUpa B 06LLEM
psifly COBPEMEHHbIX eCTECTBEHHO-
HayYHbIX NPeACTaBNEHNIA 0 MPUpoae

Pe3epBHbIil ypoK. MarHuTHoe nore.
ONeKTPOMarHUTHas UHOYKLMSA
Pe3epBHbI ypoK. OnTuka. OCHOBbI
crneynanbHOM TeEOpUM OTHOCUTENIbHOCTY

Pe3epHblIli ypoK. KBaHTOBasA (hm3nka.
SNemMeHTbl aCTPOHOMUU U aCTPOUINKA

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


https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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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
«ITpoceereHue»

» ®uzuka, 11 kimace/ Maxumes ['.J1., byxosues b.b., Uapyrun B.M. nox
penakiueii [lappentreBoit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo

«IIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



