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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOEHHMSI OCHOBHOW 00pa3oBaTesIbHOM MpOrpaMMsbl, mpeactaBicHHbx B OI'OC
COO, a Takxke c¢ y4étoMm (QeacpanbHOil paboyeil mporpaMMbl BOCIHTAHUS W
KOHUENIWKH MpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3YIOIINX OCHOBHEIE
00pa3oBaTenbHbIC TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTuHBl Mupa oOyuatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE HAa 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usmke cootBercTBYeT TpedoBanusm OI'OC COO
IUIAHUPYEMbIM JINYHOCTHBIM, HPEIMETHBIM W METAMPEIMETHBIM pE3yJbTaTaM
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeramu. B Hei
OTPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKKA HA YPOBHE CPEAHErO OOLIETrO
00pa3oBaHusl, MNIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKKM Ha 0a30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YJILTATHI IO roaM O0yUCHHS,

e COJEpKaHME YUeOHOro npeamera « Du3nka» 1o rojam o0yudeHus.

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BbICTyNas B
KQueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mupe. LLIkombHbIH Kype PHU3nKn — cucTeMo00pa3yrommii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, TOCKOIBKY (PU3NUYECKUE 3AKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢usznueckoid reorpadueii W acTpOHOMHUEH. HcCMonb30BaHWE W AKTHUBHOE
OPUMEHECHUE  (PM3MYECKMX 3HAHWA  ONpENeNsieT Xapakrep H  Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOIMA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUaAlOB C 3aJaHHBIMM CBOHCTBAMHU W JIPYIHX.
Hzyuenue (Pu3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHO! KapTHHBI MUpa OOy4aromMXcs, B (POPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPH BBHITIOJHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

B ocHoBy Kkypca (u3uku uisi YPOBHS CpeaHEro oOImero o0Opa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO PAacCMaTpUBaTh KAaK MPUHLMIBI €70
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEpPHall U3 BCEX PA3NENOB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEMl Marepuan Kypca (U3MKH
00benMHEH BOKPYTr (U3MUECKMX Teopuid. BenmymmM B Kypce SBIsSETCA
(opMUpPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoesa eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMANIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBuTHEM OOWIECTBA, a TaKkKe C MHPOBO33PCHUYECKUMH,
HPABCTBEHHBIMH M SKOJIOTMYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  usukm  npeamonaraer
3HAKOMCTBO C INUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMUYECCKHX MPUIIOKCHUN
M3YYCHHBIX TEOPUIl U 3aKOHOB.

Hoes  oxonoeuszayuu  peanu3yercs TOCPENCTBOM  BBEACHUS  DIIEMEHTOB
COJEP)KaHUs, MOCBSMIEHHBIX SKOJOTMYECKMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JieEM PalMOHAIBHOTO MPUPOIOIIONIB30BAHMS M HKOJIOTHYECKOM O€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHusl SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, posii (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TIpaHuIax
OPUMEHUMOCTH TEOpWH, JJI OINHCAHWUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-AEATENILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPEexe
BCEr0 34 CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOLUINXCS.
Jlnst  06a30BOro ypoBHsE Kypca (UM3MKA — OTO HCHOJb30BAHHE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a0OPaTOPHBIX paloT,
KOTOPbIE B MporpaMMme mno (pusmke oObEIUHEHBI B OOUIMI CMHCOK YYEHUYECKUX
npakTU4YecKux padoT. BhIJEeHHE B YKA3aHHOM MepeyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLICHKW, OCYIIECTBISIETCS YYAaCTHUKAMHU
00pa3oBaTeabHOTO  MPOLECcca UCXOJAs U3  OCOOCHHOCTEH TJIAaHUPOBAHHS W
ocHaulcHus: kaOwHeta (Qusuku. [lpm >sToM  oOecneumBacTCs  OBIIAJICHUE
00y4aroIUMHUCs YMEHUSMHU MPOBOJUTH KOCBEHHBIE M3MEPECHHS, WCCIICIOBAHHS
3aBUCUMOCTEH (DU3MYECKUX BEJIIMYMH M TMOCTAHOBKY ONBITOB MO MPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amay. [lpu 3TOM A pacyETHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4é C SIBHO
3a1laHHOM (PU3NYECKONH MOEIBIO, MO3BOISIOIIME MPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3
pa3HbIX pazienoB. [lJis KaueCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUYECCKUX SIBJICHUNA M TIPOLIECCOB B OKpYKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETM AJis CUTYyallud MPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeGoBaHusmu DOI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii YPOBEHb Kypca
(hM3HKM HA YPOBHE CPEAHETO OOLIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOrO0 KaOuHeTa (PM3MKK WM B YCJIOBHSX MHTEIPUPOBAHHOIO KaOHWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKJIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JTA0OPATOPHOE OOOPYAOBAHME IS BBIMOJHEHUS YKA3aHHBIX B
nporpaMMe Mo (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyIOBAHUE.

JleMoHCTpanmoHHoe  o0opyJ0oBaHuEe (HOPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JOCTATOYHOCTHM M O0ECNEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLMi JJis
UCCJICAOBAHMSI  M3y4aeMbIX  SBJICHWA W  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 000pynOBaHHE MJII YYEHHUYECKMX MPAKTHYECKUX PadboT
dopMUpYyETCS B BUJEC TEMATHUYECKUX KOMIUICKTOB U OOECHEUMBACTCS B PAcCUETe
OJHOTO KOMIUIEKTa Ha JBYX oOydYawomuxcs. TeMaTUYecKue KOMILIEKThI
Ja00paToOpHOTO OO0OPYAOBAHMS JOJDKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCMOJIb30BAHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3YY€HUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpPOBAHUE MHTEPECA U CTPEMJICHHSI OOYYAIOMIUXCS K HAyYHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEHH;

e Pa3BUTUE MPEJICTABICHUI O HAYYHOM METOJIC TIO3HAHUSI U (POPMUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yJbTara H3Yy4eHUs
OCHOB CTPOEHHS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
($U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMHUpPOBaHUE TPEACTABICHUNA O POJM (PUMKU AJisl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTIKEHHE ATUX 1EIeH 00eCneunBacTCs PEIICHUEM CIIEAYIOUIMX 3373y B

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



e TMpPUOOPETEHWE  CUCTEMBI  3HAaHUH 00  oOmux  (QuMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKJIIOYAs ~ MEXaHUKY,
MOJIEKYJISIPHYKO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
3JIEMEHTHI ACTPO(PU3HKH;

o (OpPMHUpPOBAHUE YMEHMH TMPUMEHATH TEOPETUUYECKUE 3HAHWS  JJIs
O00bsiICHEHUST (DUBUUYECKUX SIBJICHU B MPUPOAE U ISl  TPUHSATHUS
MIPAKTUYECKUX PEIICHNUN B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMNOCOOOB PELICHUS PA3TUYHBIX 330a4 C SBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIMX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TOHMMaHUE (PU3NYECKUX OCHOB M MPHUHLMIOB ACHCTBUS TEXHUUYECKUX
YCTPONCTB M TEXHOJOTMUECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO
cpeay;

e OBJIQJICHUE METOJAMHU CAMOCTOSITEJILHOTO TJIAHUPOBAHUS U TPOBEACHUS
($U3NUECKUX DKCIEPUMEHTOB, aHAIM3a M UHTEpHpeTalud MHpOpMaluy,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,;

e CO3JaHWEC YCIIOBMH IJI PA3BUTUsI YMEHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON NEATEITBHOCTH.

Ha u3yuenue ¢usukm (6a30Bblli YPOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

Ha m3yuenue ¢usukm (6a30BbIi YPOBEHb) Ha YPOBHE CPEAHEr0 OOWIETO
oOpazoBanus otBoautcs 204 yacos: B 10 kiacce — 102 yacoB (3 yaca B HEACTIO), B
11 knmacce — 102 yacoB (3 yaca B HEJIEIIO).

[Tpennaraembliii B mporpamMme Mo (DU3MKE TMEpPeueHb J1adopaTOpPHBIX U
MPAKTHUECKUX padoOT SBISIETCS PEKOMEHIOBAHHBIM, YUHUTEIb JENacT BBHIOOD
MPOBEACHHUS JTA0OPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HayuHble METOABI MO3HAHUS OKPYIKAOLIETO
mupa. Ponp D3KcnepuMeHTa W TEOPUM B IPOLIECCE IMMO3HAHUS MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MopaenupoBanue (pU3HUECKUX SBICHUN M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBHS.

Pone u Mecto (u3nku B (HOPMHUPOBAHMM COBPEMEHHON HAYYHOH KapTWHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHUE. OTHOCHTEIBHOCTh MEXAHWUYECKOIO JBUKCHHSI.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE nBHXKeHUE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH M MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJCHUSI.

KpuBonuueiiHoe  apwkeHue. J[BU)KCHME  MATEpPUAIBbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOH 1O MOJYJTFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAs
ckopoctb. [leproa u yactora oOpameHus. LIeHTpoCTpEMUTENBHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE. CHUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYUH.

Jlemoncmpayuu

Moaenbs cucTeMbl OTCUETA, MJUTFOCTPALUS KWHEMATUUYECKUX XAPAKTEPUCTUK
JBUKCHHSI.

[TpeoOpa3oBanre ABMKECHHINA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€1 B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTBE.

HaGmronenne aukeHust Tena, OPOLICHHOTO MO YIJIOM K TOPU3OHTY W
TOPU3OHTAJIBHO.



H3mepenue yckopeHust CBOOOTHOTO MaCHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS] MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHS MEXKIAY MYTSMH, MPOUACHHBIMA TEIOM 34
MOCJIEIOBATENBHBIE  PABHBIE TNPOMEXYTKH BPEMEHM TNIPU  PAaBHOYCKOPEHHOM
JBMOKEHUH C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunumn  otHocutenbHOCTH  ['anumes. IlepBeiii  3akoH  HeroToHa.
HuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunnun cynepno3unmu cwil. Bropoii 3akoH HeroToHa
JUTsl MATEPUANbHON TOUKKM. Tpetnii 3aKk0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3aKkoH BCeMUpPHOro TsAroreHus. Cuna Tsokectd. IlepBas kocMuueckas
CKOPOCTB.

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduumeHt tpenus.
Cuna conpoTUBIEHUS TPHU IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE W BpalaTeIbHOE IBMKEHNE a0COIIOTHO TBEPAOIO TEINA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalleHus. [liedo cuiel. YcimoBus
paBHOBECHs TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPIUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenne cui.

Cno>xeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT A¢(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUH.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOIIBKEHUS.
YcnoBus paBHOBECHUS TBEPAOTO Tena. Buabl paBHOBECHSI.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHust OpycKa Mo HAKJIOHHON TUIOCKOCTH.



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

HccnenoBanne ycIIOBHH paBHOBECHS TBEPAOrO Tella, MMEIOLIEN0 OCh
BpaLLEHHSI.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

HNMmmysibc MarepuaibHONH TOYKHM (T€Na), CHCTEMBl MATEPHAJBHBIX TOYEK.
HMnyneC CWIIBI U U3MEHEHUE HMITYJIbCA TEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota cunbl. MOIIHOCTE CHUITBI.

Kunernueckas 3Heprusi MarepHaibHOW TOUkW. Teopema 00 HM3MEHEHHH
KHHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
ne(popMUpOBaHHOM  mpyxkuHbl.  [loTeHUManbHass >HEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHumaneHele W HENOTCHUMAIBHBIE  CHIJIBL. Cesi3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJNKHOBEHUSI.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KUHHBIA UCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATIBHON SHEPTHH B KHHETHYECKYHO U OOPATHO.

Vuenuuecruit skcnepumenm, 1abopamopisie pabdomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB,

HccnenoBanue cBs3u pabOThl CHIIBI C MU3MEHEHHEM MEXAHUYECKOW 3HEPrur
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJsieky/sipHasi pu3nKa 4 TEPMOJIMHAMHUKA

Tema 1. OcHOGbI MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U UX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe naBwxeHue. Jnddysmsa. Xapakrep IBUKCHHS U
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENM CTPOEHUS Ta30B, XUAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasmepsl Mosieky1. KonnuecTBo Bemectsa. [locTosiHHass ABoraapo.

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



Mopenes  uaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJSPHO-
KAHETUYECKOW TEOPUM WACABHOrO rasza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KWHETMYECKOW SHEPruu TEMJIOBOIO JBWXKEHMs dYacTtull rasa. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE Menneneesa—Knaneipona.
3akoH JlasbToHa. M30mpOLIECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NPEACTaBICHUE W30MPOLECCOB. HM30TEPMa, HM30XO0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbITel 0 1M Py3un KUAKOCTER U Ta30B.

Mogenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINE CYLIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICTICTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPCHUH
00BbEMa KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEl.

HccenenoBanne 3aBUCUMOCTH MEKIY MMapaMeTPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepMoOUHAMUKU

TepMoauHaMUUeCcKass cUCTeMa. BHYTPEHHsISI SHEPrUusl TEPMOIMHAMUYECKON
CUCTEMBI U CrOCOObI €€ n3MeHeHHs. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
DHEPrusi  OAHOATOMHOIO  WMJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IENIbHAS TEIIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH NPy TEMIONEPEAAYE.

[TonsTue 06 ammabGatHOM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe NEPBOrO 3aKOHA TEPMOJMHAMUKH K um3ompoueccam. [ 'paduueckas
UHTepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoaguHamuk. HeoOpaTuMOCTh MPOILIECCOB B MPUPO/IE.

TemoBple ~ MamwHbL.  [I[pUHOMNBI ~ ACHCTBUS  TEIUIOBBIX  MAIIVH.
[IpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT MOone3Horo
neicTBusg TemioBoid mammHbl. [{ukn KapHo w ero ko3Q@UUuUEHT MOJIe3HOTO
JAEUCTBHSL. DKOJOTUYECKUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexXHUYECKHE YCTPOMCTBA W MPAKTUYECKOEC TNPUMCHEHHWE. JIBUTaTEllb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHUH PabOThI. BBUIET
npoOKM W3 OyTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe NyTEM TpeHHUs (BUACOAEMOHCTPALMS).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMIIEpATyPhl) TNl TPH TEMIONEPEaaye.

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

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPAHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuuecrkuii sxcnepumenm, iabopamopmsie pabomoi

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTh BO3Ayxa. HaceleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakue kpuctaibl. CoOBpeMEHHbIE Marepuansl. [lnaBieHue u
KpUCTAJIM3auus. Y IesbHasl TemioTa miaeneHus. Cyonumanms.

YpaBHeHuUE TEMIOBOIrO OanaHca.

TexXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KAJTOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CrocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHUAS KPUCTAINTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. diekrpoanHaMuka
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tell. ODJEKTPUYECKU 3apsa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUKHM, MWAJNEKTPUKH W TOJYNPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiictBue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mosne. HanpsokEHHOCTH  dleKTpuYeckoro mnoms.  [lpuHumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TTOJIS.

Pabora cun  anekrpocratmueckoro  mnossa.  [lorenunuman.  PasHocTh
NMOTEHUHUAIOB. [IPOBOJHUKM M JMAJNIEKTPUKKA B BJIEKTPOCTATUYECKOM  IIOJIE.
JIMBIIEKTPAYECKAS TPOHULIAEMOCTD.

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

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMMPOBAJIBHBIN arapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoiiCcTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPHUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B JJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTa.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

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

DHEprus 3apsHKEHHOTO KOHICHCATOPA.

Vuenuuecruit skcnepumenm, 1abopamopisie pabdomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuyeckuit mok. Toku ¢ pasauunsix cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hctounnkm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa JU1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBIICHUE. YICIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIEIBHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJIHHUKOB.

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

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma JJ1s MOJIHOM (3aMKHYTOM ) 3JIEKTPUUECKOi 1enu. KOpoTKoe 3aMbIKaHuUE.

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

DNEKTPUUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAMMOCTH
NOJyMPOBOJHUKOB. CBOiicTBA p—n-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PAcCTBOpax M pacIuiaBax  AIEKTPOJIUTOB.
DNEKTPOJIATUYECKAS TUCCOLMALUS. DIEKTPOIIU3.



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

TeXHUYECKME YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN 1O/, TaJlbBAHUKA.

Jlemoncmpayuu

H3mepenne cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb COINPOTHBIICHUAS LUJMHAPUYECKUX NPOBOJHUKOB OT JIAHBI,
TUIOLIAM MOTEPEYHOTO CEUYEHUS U MaTEepraa.

CMeIIanHOe COEIMHEHNE MTPOBOIHUKOB.

[Ipamoe wu3MepeHHe DBIEKTPOABMKYILEH Ccuibl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.

[TpoOBOAMMOCTB AEKTPOIIUTOB.

HckpoBoi pa3psa v MPpOBOAMMOCTD BO3AyXA.

OIHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3yueHne cMEaHHOro COEIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIKYIIEH CUIIBI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snektposmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a3o0Boro ypoBHs B 10 Kjmacce OCyLIECTBISIETCS €
VUETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMM MaTEMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meoskcnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbI (hakT, runore3a, QuU3MyecKkas BEIMYMHA, 3aKOH,
TEOpusi, HAOMKOACHHUE, IKCIEPUMEHT, MOJAECIIMPOBAHKUE, MOACTb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosna, rurnepooia, uxX rpa@uKu U CBOKMCTBA, TPUTOHOMETPUYECCKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX TPOEKIIMU HA OCU KOOPJIMHAT, CIIOXKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUBI TEIMJIONEPEAAYH, TEMIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

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



ra3oB, JJEKTPUYECKHE CBOHCTBA METAIJIOB, 3JEKTPOJIMTHYECKAS IMCCOLMALINS,
raJIbBaHUKA.

['eoepachusi: BNAXKHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonocus: mpeoOpa30OBaHUE JBHXKECHUH C MCMOIB30BAHUEM MEXAHH3MOB,
YU4ET TPEHUST B TEXHUKE, MOIIIMIHUKA, HCIOJIB30BAHUE 3aKOHA COXPAHCHUS
UMIYyJbCA B TEXHUKE (PaKeTa, BOAOMET W JPYTHE), ABUIATEIb BHYTPEHHETO
CropaHusi, napoBas TypOMHA, OBITOBOW XONOAWIBHUK, KOHAULMOHEDP, TEXHOIOTHH
NOJyUYEHUSI COBPEMECHHBIX MATEPUaAloOB, B TOM YHCIE HAHOMATCPUAIOB, W
HAHOTEXHOJIOTHH, J3JIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHUE BJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIH OPUHTED, 3IEKTPOHATPEBATEIIBHBIE npudopsl,
ANEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Macnummnoe noJe. IAeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHL. ~ B3aMMOAECHACTBME  MOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe Tmoie. BeKTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TOJIS TOCTOSIHHBIX MArHUTOB.

MarsuTHOEe TOJNIE€ MPOBOJHMKA € TOKOM. KapTuHa IIMHMIA WHAYKUWA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaencTeue npoBOAHUKOB €
TOKOM.

Cwita Amniepa, €€ MOAyJIb U HAMPABJICHUE,

Cuna Jlopenua, e€ MoayJib U HanpaBieHUE. [[BH)KEHHE 3aPsSKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHna.

SlBneHue BNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKOUW. ONEKTPOABWKYLIAs CUJla WHAYKUUU. 3aKOH JJIEKTPOMArHUTHON
nHayKuru dapajges.

BuxpeBoe snekTpu4eckoe TmoJsie. ONEKTPOABIIKYINAS CUIa HWHAYKIUU B
MIPOBOJIHUKE, BUKYILEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuino Jlenua.

WHIyKTUBHOCTh.  SIBJICHME CAMOMHIAYKUMH. OJEKTPOABMKYILNAS  CHJIA
CAMOWHIYKLIHH.

DHEPrusi MArHATHOTO TTOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENH SJIEMEHTAPHBIX
YaCTHL, AHIYKIHOHHAS [IEYb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE HJIEKTPOHHOTO MYYKa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMK MAarHUTHOTO TTOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwta Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHure BNEKTPOMArHUTHOM MHIYKLIHH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIIUU OT CKOPOCTHM W3MEHEHHS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHYKIUH.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO NoJst KATYLIKA ¢ TOKOM.

Hccnenoanue AecTBHUA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBneHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUA

KonebGarenpHas  cucrema.  CBOOOAHBIE ~ MEXAQHWYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammutyaa U (aza KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTW4eCKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpalenue 3Heprum Npu rapMOHMYECKUX KOJICOaHUSIX.

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

[IpencraBnenue o 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHaHc. BeIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HAIPSKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEprun. KynbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. DBIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM JJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJIEOATENBbHON CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHuid.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

Habntonenue pezonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHc mnpu MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIAYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUY NIEKTPOINEPENAYN.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

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

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaneHus. llepuon. CkopocTh
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

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

ONEKTPOMATHUTHBIE BOJIHBL. Y CIIOBUAS M3JYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aunmvHuas opuenTtanms BekropoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMIICHHE, MONSpU3alus, Au(pakums,
uHTepPepeHums. CKOpPOCTh 3JEKTPOMATHUTHBIX BOJIH.

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

[IprHUMOEL pagOCBI3H U TENEBUACHUA. Pannomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHUE. MY3bIKAJIBHBIE
MHCTPYMEHTHI, YJIBTPa3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, paaap,
PaMONTPUEMHUK, TEICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus M NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HabGnronenne natephepeHiny n AuPpakiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
4acTOTON KosieOaHuil.



HccnepoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
MPEJIOMJIEHUE, MOJIspU3anust, Tudpakius, UHTepepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpaMonuHENHHOE pacnpoCcTpaHEHUE CBETA B
OJAHOPOJHOM cpeae. JIyu cBeTa. ToYeUHbIil KCTOUYHUK CBETA.

OtpaxeHune cBETa. 3aKOHbI OTpakeHUs ceTa. [locTpoenne m3o0paxeHuil B
IJIOCKOM 3€PKaIe.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCONIFOTHBIN NOKa3aTellb
npenomneHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpemenbHBI yrosl MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CroskHblid coctas Oenoro ceera. LBer.

CoOuparonie W paccerBarouiie JuH3bl. ToHkas JsHH3a. DOKyCHOE
paccTosHUE W ONTWUYECKas CWiIa TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOpPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
VYcnoBuss HaOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpaknuuoHHas pemiéTka. YCIOBHE HAOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPH  TMAJCHUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

[Tonsgpuzanus ceera.

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

Jlemoncmpayuu

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

[TonHoe BHyTpEeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOKWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue naTepepeHIinm CBETA.

Habmtonenue nudpakium ceera.

HaOntonenue aucnepcuu cBeTa.

[TonyyeHue crekTpa ¢ mMOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexTpa ¢ TOMOUIbI AUPPAKIMOHHONW PEIIETKH.

HaGnronenne nonsipuszanyu cBera.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress npesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B IMH3AX.
HaOntonenue aucnepcuu cBeTa.

Pa3zagen 6. OCHOBBI CIeHAJIBLHOMH TEOPHH OTHOCUTEIBHOCTH

['paHuIbl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarsl
CHENUANBHOM TEOPUM OTHOCUTENIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKYyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINITEHHA.

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

DHEprusi 1 UMMYJIbC PEIITUBUCTCKOMN YaCTHIIbI.

CBsi3b MacCChl ¢ PHEPrUEH U UMMYJILCOM PENSTUBUCTCKONW YACTUIIBI. JHEPTHUS
MTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. dnemenmol KaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEprUK (POTOHA C €r0 YaCTOTOU. DHEPTHUs
¥ UMITYJIBC (POTOHA.

Otkpeitre U uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. Ypapuenue OitHmTeiiHA M1 PoTorddekra. «KpacHas rpaHumay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeOGenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexHUUYeCKHEe YCTPOWCTBA W MPAKTUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ HIMHKOBOM MIACTUHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HACTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHue W moriomeHue
(OTOHOB TpW TMEPEXOAEC aroMa C OJHOTO YPOBHS 3HEPruM Ha Apyrod. Buuel
cnekTpoB. CHEKTP YPOBHEW 3HEPIAX aTroMa BOAOPOIA.

BonHOBBIE cBO¥icTBA YacTuLl. BomHel e bpoind. KopnyckyaspHO-BOIHOBOM
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHUE. CIIEKTPAIBHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pesepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€epa.
HaGnronenne TnHERYaThIX CHEKTPOB U3ITyYCHUSI.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
HaGnronenne nuHedyaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CII0KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopna 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BisiHre pagoaKkTUBHOCTH HA KMBBIE OPraHU3MBI.
OTtkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas moxens snapa ['eiizeHOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amMma-
U3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEPrus CBSI3U HYKJIOHOB B siApe. S aepHble cumbl. JleekT Macchl sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepueiii peaktop. Tepmosinepuslii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KaPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE NMPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuit sxcnepumenm, niabopamopiivie pabomul
HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMUHU.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKAC 3BE3MbI, TUIAHETHI, WX BUAUMOE
JIBUKEHUE.

Conneynas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum ConHOA W 3BE3L.
3BE31BI, UX OCHOBHBIE XApAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbBY». 3BE3/bI TJIaBHOW TMOCIIEI0BATENILHOCTHA. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM MOCIIEI0OBATEIbHOCTA. BHYTPEHHEE CTPOEHHE



3BE31. COBPEMEHHBIC NMPEICTABICHUS O MPOUCXMKIACHUU M 3Bomouna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3.

Mneunstid 1lyte — Hama ['anaktuka. [lonokenue w npwkenue CosHLIA B
[anaktuke. Tunel ranakTuk. Paguoranaktuku v KkBasapel. UEpHBIC IBIPBI B sapax
TATAKTHK.

Bceenennas. Pacimpenue Beenennoii. 3akon Xad0na. Pazberanue rajakTuk.
Teopus boneioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrtabHas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vuenuuecrkue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TJ1a30M € UCMOJB30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE c0O3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3 /B

Habmtonenus B Teneckon JlyHsl, miaHet, Maeunoro [TyTtu.

Oo6o01mariee NOBTOpeHue

Pone (u3uku ©u acTPOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAIBHON M 3THUYECKOH cpepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OPMUPOBAHWU TMPEACTABICHUI O (PHU3MYECKOH KapTUHE MHpPA, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHHA M O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCylIECTBIISETCS €
VYETOM COAEPIKATENIBHBIX MEXKIPEAMETHBIX CBA3EH € KypcaMu MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meoskcnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbI (hakT, runore3a, QuU3MyecKkas BEIMYMHA, 3aKOH,
TeOpusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJECIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pELIEHUWE CUCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKLUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUMH, NPHU3HAKKM TOAO0OHMS TPEYTrOJIbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTYyp U 00BEMA TETT.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOUW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN IPUPOJE, ACUCTBUE
pajavanyy Ha YKMBBIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYPa TBEPIBIX
TEJN, MEXaHU3Mbl OOPa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBIN
aHamms.



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

Texnonoeusa: JHWHUM DJIEKTpoONEpEnay, T[EHEPATop IEPEMEHHOIO TOKA,
DNEKTPOABUTATENb, WHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenegoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHast Oarapest.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHErO OOIIETo
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTeILHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUS YY4EOHOTO MpeaMeTa « DU3NKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TMO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHHWNA, COOTBETCTBYIOLIMX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOHIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNBITA ACIATEIILHOCTH B MPOLIECCE PEATM3ALMN OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ULIMAK 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETIOBEUECKUX T'YMAHUCTHUECKHX W
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYNPABIECHUH B 00pa30BaATEIbHON OpraHA3alky;

YMEHHUE B3aUMOICHCTBOBATH C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X PyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON NEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIEHTUYHOCTH,
MaTPUOTHU3MA,

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

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTH4eCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYASA SCTETUKY HAYYHOTO TBOPYECTBA,
OPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3IMuHbBIM cpepaM MpodhecCHOHATIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKON, YMEHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyayuel mpodeccuu U peaTu30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PM3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTh 3KOJIOTHYECKOM KyJBTYPBI, OCO3HAHWUE T100ATBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVNCTBUIA B OKPYKAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

pacuIMpeHre OMbITa ACATEIBHOCTA JKOJIOTMYECKON HAlpaBICHHOCTH Ha
OCHOBE UMECIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUYECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKU  OCYLIECTBIIATH  NPOEKTHYKD W MCCIEAOBATEIBCKYHO
NEATENHOCTh MHAWNBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/bHBbIC YHUBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJoruuecKkue AeCTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MpoOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEHCIATh IEJH JEATCIbBHOCTH, 3aJaBaTh MApaMETPhl W KPUTEPHH KX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LEIISIM, OLICHABATh PUCKU TIOCJICICTBUIN NEATCILHOCTH,
KOOPIMHUPOBAaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJICHUE MPH PEIMICHUH JKU3HEHHBIX TPOOJIEM.
ba3oBble ncciaeaoBaTebCKHeE AeiiCTBUS:
BJIQJICTh HAYYHOU TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(pU3nYECKOil HAayKH;



BJIQJIETh HABBIKAMH yUEOHO-UCCIIECIOBATENBCKON M MPOEKTHON NEATEIbHOCTH
B 00nacTi (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOAOB PELIeHUs 3a1a4 (PU3MYECKOrO COJCPKAHUS, MPUMEHECHUIO PA3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JIEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUUHBIX YUYEOHBIX
CUTyalMsIX, B TOM YUCJIC IPH CO3JaHUM YUCOHBIX POEKTOB B 00JIaCTH (DU3UKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3aauy,
BBIJIBUTaTh TUMNOTE3y €€ PEUICHUs, HAXOAUThb APTyMEHTHI IS J0Ka3aTeNibCTBa
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh TMOJIyUYECHHBIE B XOJ€ PpEIICHUS 3adaud  Pe3yJIbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOpPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUUYECKYIO 00IacTh
KU3HEAEATEIbHOCTH;

yYMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOAbI U PEUICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, OMYCKAIOIIUE AJIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ napopmanueii:

BJIAQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACPKaHUS U3
UCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3AIMI0O U MHTEPIPETALUI0 UH(OPMAIMKA PaA3IUUHBIX BUAOB U (POopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ CcoOmojeHUuEM TpeOOBaHUNA HSPrOHOMHUKH, TEXHUKUM 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 ONTUMAIIbHYIO
(dopMy mpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYILIECTBIATH OOIICHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEANOCBUIKA  KOH(DIMKTHBIX CUTyaMd W CMSAr4arh
KOH(DJIMKTBI,



Pa3BEPHYTO M JIOTHYHO H3JIararb CBOK) TOYKY 3PEHUS C WCIIOJIB30BAHUEM
SI3BIKOBBIX CPEACTB;

[IOHAMAaTh W MCIOJIB30BATH MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAIBHON
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM 0OOHIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIIBHOCTHA, OpPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ IOCTIDKEHUIO. COCTABIIATH IUIAH ACHCTBHIA,
pacnpeaenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3yJbTaThl
COBMECTHO# paboTHl,

OLICHABATH KA4YE€CTBO CBOECr0 BKJIAJAa W KOKIOTO yYaCTHWKA KOMAaHIBl B
o0LIMid pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMNA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B  PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITh MHULIMATABHBIM.

PeryasitTuBHbIe yHHBEpPCaJbHbIC y4eOHbIe AelicTBUS
Camoopranusanusi:

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

CaMOCTOSITENTBHO COCTABJATh TUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh PpaMKX yY4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIUMLIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOH 00Pa30BaTENbHBINA U KYJIbTYPHBII YPOBCHb.

CaMOKOHTPOJ/Ib, 3MOIIHOHAIbHBINH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISIM,

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCUM JIJIsl OLICHKU CUTYyaluH, BEIOOpa BEPHOTO
peLeHus;



YMETh OIIEHWBAaTh PUCKH W CBOCBPEMCHHO MPUHUMATL PEIICHUS MO WX
CHDKEHUIO,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaliu3e Pe3yJIbTaToB
NESITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMas CBOM HEIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apPryMEHTHI JPYyTMX TpU aHaju3e pPe3yJbTaToB
NESITENbHOCTH;

npU3HaBaTh CBOE MPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce n10oCTHXKEHHUS TMYHOCTHBIX PE3YJbTATOB OCBOCHMS MPOTPAMMBbI
no (U3MKE JJI YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00yYarouuxcs
COBEPIIEHCTBYETCSI AMOLMOHAIBHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS1, BKITFOUAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHATBHOE
COCTOSIHME, BUCTh HAIPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITH YBEPEHHBIM B Ce0€E;

CaMOPETYJIMPOBAHUS, BKJIFOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aMaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBJISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIeXy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO U COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITIOUAIOITNX CIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFObMU, 3a00TUTHCS, MPOSIBJISTH MHTEPEC W pa3periarh KOHQINKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiiacce mpeaMETHBIE pE3yJbTaThl HAa 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAKOIITUXCS YMEHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX PO M MECTO (M3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTHH, B IPAKTHYECKON NEATEIIBHOCTH JIFOEH;

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJCIICH:
MaTepuaibHas TOUKA, MHEPUUAIBHAS CUCTEMA OTCUETA, aOCOIFOTHO TBEPAOE TENO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKUAE SBICHUS (MPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHHsS BEIIECTBA U



SJICKTPOAVMHAMUKHA.  PABHOMEPHOE U PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMAJCHUE TEJ, IBUKEHUE IO OKPYXKHOCTH, WHEPIMS,
B3auMoiccTBUE TeN, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJKOCTEN
Y TBEPJIBIX TEJ, U3MEHEHUE 00BbEMA TEJT TPU HATPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
PABHOBECHUE, UCIAPCHUE, KOHACHCALM, IUIABJICHUE, KPUCTAUIU3ALMUs, KUIECHUE,
BJIKHOCTbh BO3/1yXa, MOBBILICHAE JABJICHUS ra3a NPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyIE, CBs3b MOXKAY MapaMeTpamMu COCTOSIHMS Ta3a B M30MPOLECcCax,
BJICKTPpU3alus TEJ, B3aUMOJICUCTBUE 3apsIOB,;

OMUCHIBATH MEXAHUYECKOE JIBKEHUE, UCTONB3YS (PU3NUYECKUE BEITUUYMHBL;
KOOpJIMHATA, NYTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIa,
MMIYJIC TE€a, KUHETUYECKAs DHEPIrusi, MOTCHUMAIIbHAA SHEPIUsl, MEXAHUYECKAs
paboTa, MEXaHMYECKAs MOLIHOCTh, MPUW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(PU3HYECKUI CMBIC MCMHOJB3YEMBIX BEJIMYWH, WX OOO3HAYECHUS W E€IUHUIIBI,
HAxXO0JUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BCJINYMHAMM,

OMUCHIBATh HM3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCIOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEMIeparypa, CpEaHsis
KUHETUYECKAs SHEPrUsl XaOTUUYECKOTrO ABUIKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, padboTa rasa,
KOO(PPUIMEHT TMONE3HOr0 ACHCTBUS TEIJIOBOIO JABUIATENs, MPU ONUCAHWUU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBIC MCHOJB3YEMbBIX BEJIWYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuThb (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PU3UUECKYIO BEIMUUHY C APYTHMMU BEJIMUNHAM;

OMUCHIBATh U3YUYECHHBIC AIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECCKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PU3NUYECKUE BETMUYMHBI, AJICKTPUUCCKUI 3apsi,
BJIEKTPUUYECKOE TI0JIE, HAMPSHKEHHOCTD MMOJIsA, MOTECHUMAN, PA3HOCTh MOTECHIMAJIOB,
0Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAUYCHUS W EJAUHMIIBI, yKa3biBaTh (DOPMYJIbL, CBSI3bIBAIOIINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCTOJIb3Ys (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHWYECKON DJHEPruU, 3aKOH COXPAHECHUS MMITYJIbCA,
MPUHIAN CYNEPNO3UIMA CWI, TMPHUHIMI PABHONPABUS HWHEPHHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY) TEOPUIO CTPOCHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KUHETUYECKON SHEPrUU TEIIOBOTO JBUXKCHUS MOJIEKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
BJIEKTPUYECKOTO 3apsiga, 3akoH KylioHa, NpU 3TOM pasivyarh CIIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTh) NPUMEHUMOCTH,



OOBSICHATH OCHOBHBIC TNPUHUMOBI ACHCTBHS ~ MalluH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh J3KCHOEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHHN, MPHA 3TOM
(dopMynupoBarth NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT H
(OopMyIMpPOBaTh BHIBOIBI,

OCYILECTBIIAThH MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpATh ONTUMAJIbHBINA CIIOCOO M3MEPEHHSI W WCIOJb30BaTh M3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXKAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
WCIOJb30BAHUEM TMPSAMBIX HM3MEPECHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJAbTaTBl MOJYUYEHHOW 3aBUCHUMOCTH (DPU3MYECKUX BEIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOABI IO PE3YJIbTATaM HCCIIEI0BAHNS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KUCCIAEI0BAHUI B
paMKax y4eOHOr0o DSKCIEPUMEHTA, YUeOHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M 1a0OPaTOPHOIO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKHE BETMYHMHBI U (POPMYIIBI,
HEOOXOUMBIEC 7Sl €€ PEIICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K. BBICTPAUBATH JIOTHUYECKA HEMMPOTUBOPEUYMBYIO
LENOYKY PACCYKACHUN C OMOPOH HAa M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

UCHOJB30BaTh  MPU  PEIICHWH  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
W MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYISPHOH MH(POPMALUK, MMOJTYYCHHON U3
PA3IAYHBIX HCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH NMOYYaeMY 0 HHPOPMALUIO,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYXKAIIIETO MUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHns: 0€30MaCHOCTH NPH 0OpalicHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUISl COXPAHEHUS 3I0POBbS U COOIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUA B OKPYIKAFOILENR CpeJIE;



paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh paboTy TPyNMbl, PALMOHAIBHO PACHPEACTATh OOS3aHHOCTH W
IUIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJCKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.

K xonmy oOyuenuss B 11 Kiacce mpeaMETHBIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YYArOIIAXCS YMEHUH:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTH, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U €OUHCTBO
(pU3NYECKOI KApTUHBI MUPA,

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJCIICH:
TOYEYHBIN DJIIEKTPUUYECCKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOTO siIpa MPH PEIICHUU (PU3NYECCKUX
3a/a4;

pacro3HaBarh (PU3MUECKUE SBIECHUS (MPOLIECCHl) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOU (DM3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOEC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWXKYIIMKCA 3apsf, JIEKTPOMArHUTHBIE KOlcOaHWs W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPH3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PphekT (GoTodPPEeKT), CBETOBOE NABICHUE, BOSHUKHOBEHUE
JMHERYATOr0 CIIEKTpPa aroMa BOJOPOAA, €CTECTBEHHAs W HCKYCCTBEHHAs
PaarOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DBJICKTPHYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), WCMONb3Ys (PU3MUYECKHE BEIMYUHBL:
BNEKTPUYECKUI 3apsijl, CHJIA TOKA, BJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIMAJIOB, AJICKTPOABIKYINAS Cwiia, padoTa TOKa,
WHAYKLOUS MarHATHOTO MOjs, cuna Ammepa, cuna JIopeHua, WHAYKTUBHOCTB
KATYIIKHA, 3HEPrUsl BJIEKTPUYECKOTO M MATrHUTHOIO IMOJEH, NEPUON M YacToTa
KoneOaHuii B KoneOareIbHOM KOHTYpPE, 3apsl W Cchjla TOKa B MpoLecce
FAPMOHMYECKUX SJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPUA ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECKUIA
CMBIC]I HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIWHULBL, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOINME JAHHYK) (PU3MYECKYIO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBICHUS M MPOLECCHL, HUCIOJIb3Y
(U3NYECKUE BEJIMYMHBL. CKOPOCTh J3JCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



4acTOTa CBETA, SJHEPTHS U UMITYJIbC (POTOHA, IEPUO MOIYpacHana, SHEPTUs CBSI3U
aTOMHBIX SJ€p, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIMHMIIBI, YKa3blBaTh (POPMYJIbL,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3UPOBATh (PU3NUYECCKHE MPOLECCHl W SBJICHMS, UCIONB3YS (PU3UUYECKUE
3aKOHBI M MPUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIIEIBHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKoH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMR
WHAYKLIWH, 3aKOH MPSAMOJIMHEHHOTO PacnpOCTPAHECHUS CBETA, 3aKOHBI OTPAYKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA it PoTodPdekTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHMs MacCOBOrO 4Mcia, nocrynaarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE€ BBIPAKCHUE M YCIOBHS (IFpaHULBI, OOJACTH)
NPUMEHUMOCTH;

OMpPEEIATh HAMPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO MOJIsl MPOBOHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHua;

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

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
POLIECCOB C MCIMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH: MPU STOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOrO DKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT H
(OopMyIMpPOBaTh BHIBOIBI,

OCYILLIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
ATOM BBIOMpATh ONTUMAIbHBIMN CHOCOO M3MEPEHUS U MCMOJIb30BAaTh M3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHNH,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIUYAH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3ynbTaThl MOJYUYEHHONH 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BUAE TAOIMIl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCIICIOBAHHS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KUCCIAEI0BAHUI B
paMKax y4eOHOr0o DSKCIEPUMEHTA, YUeOHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00PaTOPHOTO
000pyI0BaHUS,

peliaTh pacyéTHhIC 3aJa4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKHE BETMYHMHBI U (POPMYIIBI,



HEOOXOUMBIEC 7Sl €€ PEIICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMYECKON BEIUYUHBL,

pemars KAYeCTBEHHBIE 3a1a4:. BBICTPAUBATh JIOTHYECKU HENPOTUBOPEUYUBYIO
LEMOYKY PACCY)KIECHHUII C OMOpOM HA W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(U3HYECKUE SBIICHUS,

UCHOJB30BaTh  MPU  PEIICHWH  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
W MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYISPHOH MH(POPMALUK, MMOJTYYCHHON U3
PA3IAMYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOyYaeMyH0 HHPOPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCJIOBHS WX O€30MacCHOr0 UCMOIb30BAHUS B MOBCEAHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MHUpa, B PA3BUTHE
TEXHUKH W TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHWS MO (PU3MKE B MOBCEAHCBHON >KWU3HU
i obecrieueHusi 0€30MaCHOCTH NPH 0OpalieHUH ¢ TPHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUISl COXPAHEHUS 3I0POBbS U COOIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUA B OKPYIKAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PaCHpeleniaTh OO0S3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aACKBATHO OLIEHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.



TEMATHUYECKOE INNTAHUPOBAHUE

10 KIIACC 2 4yaca B HeJeJII0
KonunuyectBo yacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aeioB H TeM uudposbie
Ne n/m v Konrpoabubie | IIpakTnueckne (up )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. PU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUA
1.1 dusuka 1 METOABI HAYYHOI'O ITIO3HAHUS 2 bubnmorexa LIOK
' 2 y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHHUKA
2.1 Kunematuka 5 Bubmuorexa ITOK
https://m.cdsoo.ru/7f41bf72
29 L . 7 bubnuoreka [IOK
https://m.cdsoo.ru/7f41bf72
bubnuoreka [IOK
23 3 6 1 1
AKOHBI COXPAHEHUS] B MEXaHUKE https://m edsoo ru/ 784 1bE72
Hroro no pazneny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3NKA H TEPMOANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubnuoreka [IOK
' TEOPHH https://m .edsoo.ru/7f41bf72
bubnuoreka [IOK
3.2 OcHo epMOHA 10 1
HOBbI TEPMOAHMHAMUIKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHMSI BELIIECTBA. 5 bubmmorexa LIOK

Da3oBbIe NEPEXOADI

https://m.edsoo.ru/7f41b£72




Hroro no pazneny

24

Pazgen 4. JJIEKTPOANHAMUKA

bubnuoreka [IOK
4.1 10
DTEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN aekTpuyecKuii TOk. TOKU B 19 ! | bubmmorexa LIOK
' Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
[TosTOpenue u 0boOIIeHNE 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
TEMATHYECKOE INTAHUPOBAHUE
10 KJTACC 3 yaca B HeeJIIo
KoaunyecTBo yacos DJeKTPOHHbBIE
HanmeHoBaHue pa3ie/ioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (ubp )
NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcsbl
Paznen 1. PU3UKA U METOJAbI HAYUHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOABI HAYYHOTO MO3HAHUS 2 Bubriuerrerca [OK
' A y https://m edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 9 bubnuoreka [IOK




https://m.edsoo.ru/7f41b£72
2.2 Jnnamuka 12 BuGmerera 0K
https://m.edsoo.ru/7f41b£72
bubnuoreka [IOK
23 3 10
AKOHBI COXPAHEHUs B MEXaAHUKE https://m odsoo.ru/TE1bET2
Hroro no pazneny 31

Pazgen 3. MOJIEKYJIAPHAA ®U3NKA H TEPMOANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOM 19 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
32 O 9
CHOBBL TEpMOAHHaNHIH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHMSI BELIIECTBA. 9 bubmmorexa LIOK
' @Da30BbIe NEPEXObI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 37
Pa3zpen 4. JIEKTPOANHAMUKA
4.1 DNEKTPOCTaTHUKA 14 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN aekTpuyecKuii TOk. TOKU B 16 bubmmorexa LIOK
' Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 30
[TosTopenue u 0boOIIeHNE 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

2 yaca B HeeJII0

KoaunuyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uu@posbIe
Ne n/m P Konrpoabubie | IIpakTnueckue (mubp )
NPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MarnutHoe nosie. NeKTPOMarHuTHast 1 | | bubnuoreka [IOK
' WHIY KLU https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHu4ecKkue 1 3JeKTPOMArHUTHBIC 9 | bubnuoreka [IOK
' Koe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHuueckne U 3J1IeKTPOMarHUTHbIE 5 ! bubmmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
23 10 2
Orika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJLHOCTH

31 OCHOBBI CTIETHATBHON TEOPUH 4 | bubnuoreka [IOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubnuoreka [IOK
4.1 2 i 6
FICMCHTDI KBARTOBOH OHTHICH https://m.edsoo.ru/7f41c97¢
42 Crtpoenue atoma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41¢97¢

43

ATOMHOE siApO

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3INKN

5.1 DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3zagen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bubnuoreka [IOK
6.1 0606 7
OOMAIOIIEE HOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4
11 KJIACC 3 yaca B HeeJIIo
KoaunyecTBo yacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbie
Ne n/m B Konrpoabubie | IIpakTnueckue (up )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. JJEKTPOANHAMUKA
11 MarnutHoe nosie. NeKTPOMarHuTHast 16 | | bubnuoreka [IOK
' WHIYKLUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 16




Pazgen 2. KOJIEBAHUSA U BOJIHbI

1 MexaHu4ecKkue 1 3JeKTPOMArHUTHBIC 13 bubnuoreka [IOK
' Koe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHuueckne U 3J1IeKTPOMarHUTHbIE g bubmmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
53 Orrmika 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 36

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

31 OCHOBBI CTIETHATBHON TEOPUH 6 bubnuoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 6
Paznen 4. KBAHTOBASI ®U3HUKA
4.1 DJeMeHThI KBAHTOBOI ONTHUKHU 9 brbnnorexa LIOK
https://m.edsoo.ru/7f41¢97¢
42 Crtpoenue atoma 6 bubmcraiallOK
https://m.edsoo.ru/7f41¢97¢
43 ATOMHOE siApO 10 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 25

5.1

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHN

DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

10

Pazgen 6. OBOBIIAIOHIEE IOBTOPEHUE




bubnuoreka [IOK

6.1 0606 9
B A https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 9
OBLIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHUE

10 KJTACC 2 yaca B HeJeJII0
KoanuecTBo yacos DIeKTPOHHbBbIE
ara ungposbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTH4eckue A dp
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbl
pecypcsl
®u3uka — Hayka O IPUPOIE.
1 Hayunbie MGTZ Bl HOSHfHI/iI 1 02.09 = budmorexa [IOK
Y 8 06.09 | https://m.edsoo.ru/ff0c32e2
OKPY>KaroLero Mupa
Ponb 1 mecTo ¢pusuku B
, (hopMUPOBaHUH COBPEMEHHOM | 02.09 — bubnuoreka [IOK
Hay4YHON KapTHUHBI MUDA, B 06.09 https://m.edsoo.ru/ff0c33¢6
MPAKTUYECKOHN ASSITENBHOCTHU JIFOAEH
MexaHn4eckoe IBUKEHHE.
3 OTHOCHUTETPHOCTD MEXaHUYECKOTO | 09.09 — bubnuoreka [IOK
newxeHus. [lepemenienue, CKOPOCTb, 13.09 https://m.edsoo.ru/ff0c3508
YCKOpEeHHE
4 PaBHOMEpHOE NpsIMOTMHENHOE | 09.09 — bubnmnorexa LIOK
JABIKEHUE 13.09 https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSIMOJIUHEITHOE | 16.09 — bubmmorexa LIOK
NBIDKEHHE 20.09 https://m.edsoo.1u/ff0c372¢
6 CobOonHoe nagenHue. Y CKOpeHue | 16.09 — bubnuoreka [IOK
cBOOOHOTO MaIeHUs 20.09 https://m.edsoo.ru/ff0c39¢cc
KpuonuneitHOe nBUXKEHUE.
7 I[EI/DKeHI/Ie Mare Hnaanoﬁ TOYKH MO 1 23002 — Bubmorexs TOK
P 27.09 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [pusimn otHocuTensHOCTH [auest. 1 23.09 — bu6morexa [TOK




08.11

HHepuuanbHbie CUCTEMBI OTCUETA. 27.09 https://m.edsoo.ru/ff0c3be8
Ilepssiii 3axon HeroToHa
Macca tena. Cuna. Ilpunuun
9 CYHEPTIO3UIK CHil. BTOpO#i 3aK0H 0D — Bubmgreiy [IOK
. 04.10 https://m.edsoo.ru/ff0c3be8
HetoToHa 1 MaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa ans 30.09 — bubmmnorexa LIOK
MaTEPHAIBHBIX TOUEK 04.10 https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TshKecTH. [lepBast KOCMUUECKast W7, I~ brbmmoreia LIOK

11.10 https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

19 Cuna ynpyroctu. 3akoH I'yka. Bec 07.10 — bubmmnorexa LIOK
Tena 11.10 https://m.edsoo.ru/ff0c3¢18
Cuna tpenus. Koagduunent tpenus.

13 Cuna cgnpOTHBneI({qus)[ npu I[BI/IE(GHI/II/I 1. 10—~ bubmmorexa LOK

18.10 https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTU UJIH rase
ITocTynaTtenbHOE U BpallaTelbHOE

14 IOBUXKEHHE a0COFOTHO TBEPAOTO TeNa. 14.10 — bubnuoreka [IOK
MowmeHT cunsl. I1nedo cumnel. Ycenosus 18.10 https://m.edsoo.ru/ff0c4 1a6
paBHOBeCHA TBEPAOIrO TEIA
Hmnynsc MaTepuanbHON TOUKH,

15 CHUCTEMbI MaTePUAIIbHBIX TOYEK. 21.10 — bubnuoreka [IOK
HNmnynbe cunbl. 3aKOH COXpaHeHUs 25.10 https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE ABUXKEHUE
PaboTa 1 MOLITHOCTB CHJIBL.

16 Kunernueckas 3Heprusi MaTepuaibHON 21.10 — bubmmorexa LIOK
ToukH. TeopeMa 00 U3MEHEHUH 25.10 https://m.edsoo.ru/ff0c4502
KMHETHUYECKOU SHepruu

17 [oreHumanbHast SHEPTHSL. ]l -~ bubnuoreka LJOK




[NoreHumanbHast 3HEPTHsI YIPYTo
neopMUpOBaHHON NPy KUHBL
[NoreHumanbHast 3HEPrysi TeNa BOIU3U
MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

[ToreHumanbHbIe U HENOTEHLUAJIBHBIE 05.11 -
cmel. CBs3b paboThI 08.11
18 HETOTeHITHAJbHBIX CHUJI C K3MEHEHUEM bubnuoreka [IOK
MEXaHUYE€CKON SHEPTUU CUCTEMBI TEL. https://m.edsoo.ru/ff0c478c
3aKOH COXPaHEHHUsI MEXaHUYECKON
SHEPTUn
JlaboparopHas pabora Ne 1 11.11 -
19 «3mMepeHne KeCTKOCTU MPYKUHbBD). 15.11
Hucrpykrax no Th.
KoHnTponbHas paboTa mo Teme 11.11 -
20 «Kunematuka. JIuHaMuKa. 3aKOHbI 15.11 LrGemeee K
https://m.edsoo.ru/ff0c4b74
COXPAHEHUS B MEXAHHUKE
OCHOBHBIE TIOJIOXKEHHS] MOJIEKYJISIPHO- 18.11 -
. bubnmuoreka [IOK
21 KMHETUYECKOI Teopur. bpoyHOBCKOE 22.11
https://m.edsoo.ru/ff0c4dc2
nswkenne. npdysus
XapakTtep ABUXKEHUS U 18.11 -
2 B3aMMOJEHUCTBUS YaCTHL] BELIECTBA. 2211
Mogenu cTpoeHus ra3os, *KUIKOCTEN
U TBEPABIX TEJ
3 Macca monekya. Konuuectso 25.11 -
BemecTsa. IlocTosiHHas ABOraapo 29.11
TennoBoe paBHOBecue. Temneparypa 25.11 -
24 u eé mmepenue. [llkana Temneparyp 29.11

Henbcus




25 Hneaneusiii raz 8 MKT. OcHoBHOE 02.12 - bubnuoreka [IOK
ypaBHeHue MKT 06.12 https://m.edsoo.ru/ff0c4fde
AOcCoIoTHas TeMIeparypa Kak Mepa 02.12 -

26 CpenHel KHHETUYECKOH SHePTUr 06.12 bubnuoreka [IOK
IBHUKEHUsI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menaeneesa-Knanelipona

27 3akon Jlanbrona. 'a30Bbie 3aKOHBI 01931122_

JlaboparopHas pabota Ne 2 09.12 -

«OrmpeneneHue  Macchl  BO3AyXa B 13.12
23 KJJACCHOM ~ KOMHaTe Ha  OCHOBE

U3MepeHui 00béMa KOMHATHI, JaBJICHUS

U TeMmIeparypbl BO3AyXa B HeEW.

Huctpykrax no Th.

29 H3omnpoueccel B HaeanbHOM raze U ux 16.12 - bubmmorexa LIOK
rpaduUecKoe npeacTaBIeHue 20.12 https://m .edsoo.ru/ff0c570¢
BryTpeHnHss sHeprus 16.12 —

TEPMOAMHAMUYECKON CUCTEMBI U 20.12

30 crocobbl €€ u3Menenus. Komaectro bubnuoreka [IOK
TerIoThl 1 pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsi OHOATOMHOTO HI€AJIbHOTO
raza

31 Bunape! Tennonepenaun 23,12 = Bubgreiy [IOK

27.12 https://m.edsoo ru/ff0c5¢36
VYaenbHasi TEMIOEMKOCTD BEILECTBA. 23.12 -
bubnuoreka [IOK
32 Konu4ecTBo TEMIOTHI MpH 2712
. https://m.edsoo.ru/ff0c5¢36
Terionepenadye. AquabaTHbIi mponece

13 IlepBblii 3aKOH TEPMOAUHAMUKH U €TO 0901 — bubnuoreka [IOK

MIPUMEHEHUE K U30IPOLEeccam 10.01 https://m.edsoo.ru/ff0cSefc




HeoOpatumocTs nporieccos B

34 npupoae. Bropoii 3akoH HIEMGI] — Butmorera TTOK
PIROHE P 10.01 https://m .edsoo ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Mpunuun gevicreust u KT rennosoi 13.01 — bubnuoreka [IOK
MalIuHbI 17.01 https://m.edsoo.ru/ff0c600a
13.01 -
36 K KIT '
Iukn Kapno u ero KI1/] 1701
37 Dkosorudyeckue mpodaeMsl 2001 —
TEeTUIO3HEPTETUKHU 24.01
18 Obo6maromuii ypok «MonekyisipHast 20.01 — bubnuoreka [IOK
¢usnka. OCHOBBI TEPMOAMHAMUIKI 24.01 https://m.edsoo.ru/ff0c6938
KonTponpHast pabora o Teme
39 «MonexynspHas ¢puznka. OCHOBBI ST — Buanee TIOK
y | 3101 | https//m.edsoo.nu/f0c6as0
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHAEHCALUS. 27.01 — bubmmorexa LIOK
Hcnapenue u kunenue 31.01 https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAST U OTHOCUTETbHAS
41 BJI&YKHOCTh BO3ayxa. HachleHHbIH U302, — Buberers IIOK
e 07.02 | https://m edsoo.ru/f0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
4 amopdHbIe Tea. AHU3OTPOIHS 0302 — bubnuoreka [IOK
CBOWCTB KpHCTaJUIOB. JKuakue 07.02 https://m.edsoo.ru/ff0c65f0
kpuctayibl. COBpeMEeHHbIE MaTEPHAITBI
[MnaBneHne U KPUCTAIUTH3AIIHS.
43 VY nenbHast TEIOTA TUIABJIEHUS 1002 = bubmmorexa [IOK
' 14.02 https://m.edsoo.ru/ff0c6708
Cybmumarnmst
44 YpaBHeHHEe TEMIOBOro OanaHca 1002 — LrGemeee K
14.02 https://m.edsoo.ru/ff0c6820




OnexTpusanus Tea. DIeKTPUIEeCKUN

45 3apsia. JIBa BUma 3IEKTPUUYECKUX 17.02 - Bubmerexa LIOK
PAR. A P 21.02 https://m .edsoo.ru/ff0c6bec
3apsiioB
[IpoBOAHUKY, THIJEKTPUKH U
46 MOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUs L2 — Bubmuorei [OK
' 21.02 https://m.edsoo.ru/ff0c6bee
3IEKTPUIECKOTO 3apsiaa
Bsaumonetictsue 3apsiioB. 3akOH
47 Kynona. Toyeunslil 37€KTpUYECKUN 00— Babamomera [IOK
y ' 28.02 https://m.edsoo.ru/ff0c6ced
3apsia
Hanps:k€HHOCTB 3J1€KTPUYECKOrO
43 nosist. [IpuHnun cynepno3unuu 24.02 — bubnmuoreka [IOK
BJIEKTPUUECKUX nojen. Jlunun 28.02 https://m.edsoo.ru/ff0c6df2
HaMPsKEHHOCTHU
Pabota cuit 37eKTpOCTaTHIeCKOro
49 nojist. [Torenmuan. PasHocTsb U505 budmorexa [IOK
' ' 07.03 https://m .edsoo 1u/ff0c6£00
MOTEHIINAJIOB
[IpoBOAHUKY U TUBJIEKTPUKH B
50 ANEKTPOCTATUIECKOM ITOJIE A budmorexa [IOK
¢ ' 07.03 https://m.edsoo 1ru/ff0c7018
JusnexTpudeckasi MPOHULIAEMOCTD
51 DnexTpoéMkocTh. KoHmeHcarop 10:08: — ErGemers T
14.03 https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIIOCKOTO
10.03 - bubnuoreka [IOK
52 KOHJIEHCATOpa. DHEPTHS 3aPSKEHHOTO
14.03 https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
[IpuHuun neicTBUA U NPUMEHEHUE
KOHJIEHCATOPOB, KOMHUPOBAJIBHOTO
53 arrapara, CTpyHHOTO PUHTEPA. 1271033_

DJEKTPOCTATUYECKAS 3AIINUTA.
3azemieHne 3JIeKTPOnpruOOpPOB




DJNEKTPUUECKUI TOK, YCIOBUS €r0
cywecTBoBaHus. [10CTOAHHBIN TOK.

54 Cuna Toka. Hanpsikenue. 1708~
21.03
Comnporusnenne. 3akon Oma 11st
y4acTKa Lemu
ITocnenoBarenbHOe, NapajienbHOE, 3103
55 ol
CMeIIaHHOE COeIMHEeHNE 04.04
MPOBOIHHUKOB.
JlabopartopHast padora Ne 3
31.03 - bubnuoreka [IOK
56 «H3yueHne CMEIaHHOrO COEANHEHUS
04.04 https://m.edsoo.ru/ff0c74£0
pesucroposy. MHcTpykTax no Th.
57 Pabota 1 MOITHOCTBH 3JIEKTPUUECKOTO 07.04 — bubnuoreka [IOK
ToKa. 3akoH Jxoyns-Jlenna 11.04 https://m.edsoo.ru/ff0c7838
3axon Oma st MOJTHOH (3aMKHYTO)
58 anexTpudeckoi renu. Koporkoe U7.04 = budmorexa [IOK
P HemH. 2op 11.04 https://m.edsoo ru/ff0c7ac0
3aMbIKaHHE.
DNeKTPOHHAS IPOBOJUMOCTD TBEPIBIX
59 METaJIJIOB. 3aBUCHMOCTD 14.04 —
CONPOTHUBIICHUSI METAIJIOB OT 18.04
temneparypsl. CBepXIpOBOAUMOCTD
60 DNEKTPUIECKUI TOK B BAKyyMe. 14 04 —
CBolicTBa 3JIEKTPOHHBIX MTyYKOB 18.04
[TonynpoBomHUKH, UX COOCTBEHHAS U
61 IpUMecHasl IpoBoAUMOCTh. CBoiCTBa 21.04 — bubmmnorexa LIOK
p—n-nepexona. IlonynpoBONHUKOBBIE 25.04 https://m.edsoo.ru/ff0c84ac
npubopsI
2 DNEKTPUUECKUH TOK B PacTBOpax 1 21.04 — bubnuoreka [IOK
pacruiaBax 3JE€KTPOJIUTOB. 25.04 https://m.edsoo.ru/ff0c82ba




DNeKTPONUTHYECKAs] TUCCOLIALINS.
DNEKTPOIU3

DJNEKTPUUECKUH TOK B ra3ax.

63 CaMOCTOATENILHBINA U | 28 .04 — bubnuoreka [IOK
HECAMOCTOATENbHBIN pa3psan. MonHus. 02.05 https://m.edsoo.ru/ff0c84ac
IInasma
DnexTpudeckne Tpudopsl U

64 YCTPOWCTBA U UX TTPAKTUIECKOE | 28 .04 — bubnuoreka [IOK
npuMeHenue. [IpaBumna TeXHUKU 02.05 https://m.edsoo.ru/ff0c86fc
6e3onmacHOCTH

65 O06o0maromuii ypok | 05.05 — bubnmuoreka [IOK
«INEKTPONUHAMHUKA» 09.05 https://m.edsoo.ru/ff0c88be
KonTponbHast pabora o Teme

66 «Qnexrpoctatuka. IlocTosHHbIN ! 05.05 — bubmmorexa LIOK
3JIEKTpUIeCKHil TOK. TokH B 09.05 https://m.edsoo.ru/ff0c8a8a
PA3UYHBIX Cperax»

67 O06o0maromuii ypok 1o teme ! 12.05 — bubnuoreka [IOK
«MexaHuka» 16.05 https://m.edsoo.ru/ff0c8c56

68 O06o0maromuii ypok mo Teme | 12.05 — bubnmuoreka [IOK
«OcnoBbel MKT. TepmonunaMuka» 16.05 https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KVIACC 3 yaca B HeJeJIIo
KonunyecTBo uacos DJeKTPOHHbBIE
ara ungposbie
Ne n/m Tema ypoka Konrpoabnbie | IlpakTuueckue A p
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbl
pecypcsl
D — Hayka o orne. —
1 Hml/IKa . YKbI n(r)lf:fmfﬂ 1 o budmorexa [IOK
AHHBIE METON 06.09 https://m.edsoo.ru/ff0c32¢2

OKPY’KaIOIIEero MUpa

Ponb 1 mecto pusuku B

, (bopMUpOBaHUU COBPEMEHHOM | 0209 bubmmnorexa LIOK
Hay4YHON KapTHUHBI MUpPa, B 06.09 https://m.edsoo.ru/ff0c33¢6
MPAKTUYECKON AEATEIbHOCTH JIFOIEH
MexaHn4yecKoe IBUKEHUE.

3 OTHOCHTEIHPHOCTb MEXaHUYECKOTO | 02.09 - bubnuoreka [IOK
newxkeHus. [lepemerenue, CKOpocTs, 06.09 https://m.edsoo.ru/ff0c3508
YCKOpEeHHUe
[lepemeienue, CKOPOCTh, yCKOPEHHE. U89 —

4 P 1 13.09

eIIeHNE 3a71a4.
R i 09.09 —

5 aBHOMEPHOE MPSIMOJINHENHHOE | bubmmnorexa LIOK
JBI)KCHUE 13.09 https://m.edsoo.ru/ff0c3620
PaBHOMEpHOE NIpSIMOTUHEHHOE 09.03 -

6 1 13.09
nBIDKeHHE. Pemmenne 3agad
P i 16.09 —

7 aBHOYCKOpPEHHOE MPsSIMOJIMHENHOe | bubmmorexa LIOK
JBI)KCHUE 20.09 https://m.edsoo.ru/ff0c372¢




PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE

16.09 —

CKOPOCTb

8
nBwxkeHue. Permenue 3anau 20.09
9 CBoOonHoe nageHue. Y CKOpeHue 16.09 — bubnmuoreka [IOK
CBOOOTHOTO MaICHHUS 20.09 https://m.edsoo.ru/ff0c39¢cc
Kpusonuneiinoe nBHKEHUE. 23 09 —
' bub OK
10 JBHKEHHE MAaTEPUAILHOU TOUKH 10 2709 htIfDSJ.I/I;I;T:;;(I;[m Jff0c3ada
OKPY’KHOCTH T '
1 JIBM>KE€HHE MaTepUaIbHON TOYKH 11O 2309 —
OKpY>KHOCTH. Pemenue 3anaud. 2102
[Mpuntmn otHOCUTENBHOCTHU ["anmnes. 2309 — BuGmiorexa LIOK
uobn
12 HMuepumanbHbIe CUCTEMBI OTCYETA. 2709 ittesclfinsdson ru/ie3bes
[TepBsiii 3axon HeroTOHA T '
Macca tena. Cuna. Ilpunuun 3009 — BuGmorexa LIOK
13 Cyneprno3uLuu cuil. Bropoit 3akoH 0410 R ——
HeroToHa 111 MaTepuaabHON TOUYKH B '
14 Bropoii 3akon HetoToHa st 30.09 -
MaTepHUaIbHON TOUKHU. Pelenue 3anau 04.10
15 Tperuit 3akon HetoToHa 115t 80,09 — bubnuoreka [IOK
MAaTEPHUAIBHBIX TOYEK 04.10 https://m.edsoo.ru/ff0c3be8
16 Tperuit 3akon HetoToHa 115t 07.10 -
MaTepHaNbHBIX TOUEK. Pemenue 3aga4 11.10
3aKOH BCceMHUpPHOro TsaroreHus. Cuna 07.10 — BuGmorexa LIOK
17 TsprecTu. IlepBast kocmuyeckas 11.10

https://m.edsoo.ru/ff0c3d00




3aKoH BceMHUpHOro TAroteHus. Cumna 07.10 —

18 TskecTH. IlepBas kocMudeckas 11.10
ckopocTb. Pemenne 3anay.

19 Cuna ynpyroctu. 3akoH I'yka. Bec 1;;1?0_ bubmmorexa LIOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cwuna ynpyroctu. 3akoH ['yka. Bec 14.10 -

20 Tena. Pemenue 3ama4 18.10
Cuna tpenus. Kosgduument tpenus. _

2] Cuna cgnpOTHBneI({qus)[ npu I[BI/IS(GHI/II/I 1? 81? 0 Buemuee [IOK

' https://m.edsoo.ru/ff0c3£76
Teja B JKUAKOCTH WJIU rase
Cuna tpenus. KoadurmenT tpenus. 21.10-

22 Pemenne 3anay. 25.10
ITocTynaTtenbHOE U BpalaTeabHOE

2 IBUXKEHHE a0COIOTHO TBEPAOTO TENa. 22151?0_ bubnuoreka [IOK
MowmeHnT cunbl. [1nedo cunsl. Ycnosus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPAOIO TeIa
Hmnynbc MaTepuaabHON TOYKH,

Y CUCTEMbI MaTepUaAIbHBIX TOUEK. 22151?0_ bubmmnorexa LIOK
HNmnynbe cunbl. 3aKOH COXpaHEeHUs : https://m.edsoo.ru/ff0c43d6
uMIyJjbca. PeakTuBHOE ABUKEHUE
Hmnynbc MaTepuaabHON TOUKH, 05.11 -

25 CUCTEMbI MATEPUATIbHBIX TOUYEK. 08.11
HNmnynbe cunbl. 3aKOH COXpaHEeHHUs
uMIynbca. Pemenne 3anaq.

PaGoTa 1 MOITHOCTB CHJIBI. 05.11 —
26 Kunernueckas sHeprus 08.11 bubmorexa LIOK

MarepuanbHON ToukH. Teopema o0

https://m.edsoo.ru/ff0c4502




HU3MCHCHUH KI/IHeTI/ILIeCKOI\/'I’BHepFI/II/I

PaGoTa 1 MOITHOCTB CHJIBI. 05.11 -
Kunernueckas sHeprus 08.11
2 MarepuanbHON ToukH. Teopema o0
WN3MEHEHUH KHHETUYEeCKOW HHEPTUH.
Pemenne 3anauq.
IloreHunanbHas SHEpPrus. 11.11 -
IlorenuuanbHas 3HEPTUSA yOPyro 15.11
28 nepOopMHPOBAHHON NPy KUHBL budmorexa [IOK
https://m.edsoo.ru/ff0c461a
[ToreHumanbHas SHEPTus Texa BOIU3U
MOBEPXHOCTU 3eMJIU
[TorenuuanbHas 3HEPTUs yOPyro I11.11 -
29 neGOopMHPOBAHHON NPy KUHBL 15.11
[ToreHumanbHas SHEPTUs Te1a BOMU3U
nosepxHocTU 3emin. Pelenue 3anau.
IloreHuuanbHbIe U HEMOTEHUUAJIBHBIE I1.11 -
cuibl. CBsi3b pabOTHI 15.11
30 HETOTEeHIHAIbHBIX CHJI C U3MEHEHUEM Bbubnuoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI TEL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUsI MEXaHUYECKON
SHepruu
3aKOoH cox i 18.11 -
31 paHeHMs] MeXaHUYeCKON 55 11
sHepruu. Pemenue 3agay. '
JlaboparopHuas pabota Ne 1 18.11 -
32 «H3MmepeHne keCTKOCTH MPYKUHBD). 2211
Hucrpykrax no Th.
13 KontponbHas pabota mmo teme 18.11 — bubmmnorexa LIOK

«Kunemaruka. JluHamuka. 3aKOHbI

https://m.edsoo.ru/ff0c4b74




COXpPAaHECHUA B MEXAHUKE»

2211

OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO- 25.11 -
34 KUHETUYECKOI Teopuu. bpoyHOBCKOE 29.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0c4dc2
newkenne. Anddysus
XapaxkTep ABUKEHUS U 25.11 -

35 B3aUMOJICHCTBHUsI YACTHL] BELIECTBA. 29.11
Mopnenu CTpoeHUs Ta30B, KUAKOCTEN
W TBEPOBIX TEJ
Macca monekyJ. Konnuectso 25.11 -

36 BewecTsa. [locTostHHas ABoranpo 25.11
Macca monekyJ. Konnuectso 02.12 -

37 BewlecTsa. [locrosHHas ABoraapo. 06.12
Pemenne 3anauy.

Tennosoe paBHOBecue. Temneparypa 02.12 -

38 u e€ usmepenue. Illkana remneparyp 06.12
Henbcus

46 Uneanpubiii raz B MKT. OcHoBHOE Ogél 122_ bubmmnoreka [JOK
ypaBHeHue MKT : https://m.edsoo.ru/ffOc4fde

40 Wneanbnsiii raz B MKT. OcHoBHOE 01931 122_
ypaBHeHue MKT. Pemenue 3anau. :

AOcomoTHas TeMIrepaTypa Kak Mepa 09,12 —

A1 CpenHeil KHHETUYECKOH SHEPTUU 13.12 bubnuoreka [IOK
JBH)KEHUS MOJIEKYJI. Y pABHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneripona

42 YpasHenue Menneneena- 09.12 —

Knaneipona. Pemenune 3anay.




13.12

16.12 -

43 3akoH JlanbToHa. ['a30Bble 3aKOHBI 2012
3akoH [lanbTroHa. ['a30BbIe 3aKOHBI 16,12

44 ' ' 20.12
Pemenne 3anay. '

JlaboparopHas pabora Ne 2 16.12 —

«OmnpeneneHne Macchl BO3Ayxa B 20.12
45 KJACCHOH  KOMHAaTe€ Ha  OCHOBE

U3MEpPEHU o0BéMa KOMHATHI,

JaBJI€HUs] U TeMIlepaTypbl BO3AyXa B

Hely. Mactpykrax mo Th.

46 H3sonpouecchl B uaeanbHOM ra3e U Ux 2;1 122_ bubmmnorexa LIOK
rpadUIecKoe MpenCTaBIeHIe ' https://m.edsoo.ru/ff0c570¢
H3omnpouecchl B HaealbHOM ra3e u ux 23.12 —

47 rpaduyueckoe npeacTaBIeHNe. 27.12
I'padnyeckoe pemenune 3agaq.

BryTpenHssis sHeprus 23.12 -
TEPMOANHAMUYECKON CUCTEMBI U 27.12

48 criocoObl e€ m3menenust. Komnaectso bubnuoreka [IOK
TeryioThl 1 paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEpPTUsl OHOATOMHOI'O UJ€aNbHOI0
rasa
KonmnuectBo TermioTs! 1 padora. 0901 —

49 BryTpeHHss 5Heprus ONHOATOMHOIO 10.01
uaeanbHOro rasa. Pemenne 3agad

50 Bune! Tennonepenaun 09.01 — bubnmnorexa LIOK




10.01 https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD BELLECTBA.

51 KonuuecTBo Temnors! npu 13,00 — bubmmnorexa LIOK
terionepenaye. AnuadbaTHbIi 17.01 https://m.edsoo.ru/ff0c5¢36
npoLecc
VY nenbHas TEMIOEMKOCTD BEILlECTBA. 1301 —

52 KonuuecTBo TemoTs! npu 17.01
terionepenaye. Pelnenue 3anay

53 IlepBblii 3aK0H TEPMOJUHAMUKH U €T0 13.01 - bubmmnorexa LIOK
IIPUMEHEHUE K U30IPOLIECCaM 17.01 https://m.edsoo.ru/ff0c5efc
HeoOpartumocTs nporieccos B 2001 — BuG 110K

. nbnuoTexa

= I, ETopos e 24.01 https://m.edsoo.ru/ff0c6230
TEPMOAUHAMUKH = '

55 [Mpuntmn neticteust u KT Ternosoi 20.01 - bubnuoreka [IOK
MAaLIUHBI 24.01 https://m.edsoo.ru/ff0c600a
KII/I TennoBoil mamuHbl. Pemnenue 20.01-

56 24.01
3a1a4

27.01 -

57 Iuxn Kapno u ero KIIJ 31.01
Iukn Kapno u ero KII/1. Pemenue 27.01-

S8 31.01
3a71a4.

59 Dxonorudeckue mpodIemMbl 27.01-

TEIJIOPHEPTEeTUKU 3101
60 Ob6obmaromuii ypok «MonekynsipHas 03.02 — bubmmnorexa LIOK




¢uznka. OCHOBBI TEPMOAUHAMUIKI 07.02 https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mmo teme —
61 «MonpeK s HZ;[ ¢usnka. OCHOBBI o bubmorexa LIOK
YIAP ' 07.02 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
2 [TapooOpa3oBaHue U KOHASHCALUS. U302 bubnmnorexa LIOK
Hcnapenue u kunesue 07.02 https://m.edsoo.ru/ff0c63b6
ITapooOpa3oBaHue U KOHASHCALUS. 10.02 —
63 Hcnapenne u kunenue. Pemenune 14.02
3a7a4
AOCOMIOTHAS 1 OTHOCHTENbHAS 1002 —
64 BJIAKHOCTh BO3ayxa. HachleHHbIi ; Bubmmoera TIOK
Hyxa i 14.02 https://m.edsoo.ru/ff0c64d8
nap
AOCONOTHAS 1 OTHOCHTEJBbHAS 10.02 —
65 BJIA)KHOCTb BO3yxa. Hacelmennmpi 14.02
nap. Pemenne 3anau
Teépnoe Teno. Kpucramnuueckue u
amop(Hble Tena. AHU30TPONUS _
P ¢ 2 17102 bubnmuoreka [IOK
66 CBOMCTB KpHUCTAJLIOB. Kunkue 21.02
: https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMeHHbIE
MaTepHuabl
IInaBneHne U KpUCTAIU3ALIUSA. _
67 Y nenpHas TennI())Ta ILJIABJICHUS i Butmmorexa TIOK
' 21.02 https://m.edsoo.ru/ff0c6708
Cybmumarnus
IInaBneHne U KpUCTAIU3ALIUS. 17.02 —
68 VY nenpHas TEmioTa MIaBIeHUs. 21.02
Pemenne 3anauq.
69 YpaBHeHHUE TEIIOBOro Hajanca 24.02 - bubmmorexa LIOK




28.02 https://m.edsoo.ru/ff0c6820
70 YpasHeHue TemioBoro danaHca. 24.02 -
Pemenne 3anau 202
DnexTpuzanus Ten. DJIeKTpUIeCcKuil 2402 —
' bubmmnorexa LIOK
71 3apsAn. JBa BUna SIeKTpUUECKUX 28 02 hitos s dsocI)_[ru f0c6boc
3apsiIoB o '
IIpoBOAHUKH, AUBNEKTPUKHU U 0303 —
i HOJyIIPOBOJHUKHU. 3AKOH COXPAaHEHHUs 07.03 EtI;I6sJ'I/I;Ir(r)1T:cII<saocI)lr(3}§fOc6 bec
3JIEKTPUYECKOTO 3apsiaa ReL '
7 3aKOH COXpaHEHUs dJIEKTPUUECKOro L3105~
3apsna. Pemenue 3anau. 07.03
BsaumoneticTBue 3apsi0B. 3aKOH 0303 —
74 Kynona. ToueuHbIN 5J1€KTPUUECKHUN 07.03 E;I&.I/I;Ime;a Hoﬁf() o
il ps://m.edsoo.ru/ff0c6ee
10.03 —
75 3axoH Kysnona. Pewenue 3agau 14 03
Hanpsoxk€HHOCTB 3JE€KTPUYECKOTO
76 nonist. [lpunHnun cynepno3unmu 10:0:=~ bubnmnorexa LIOK
BJIEKTPUYECKUX NOJIeH. JInHumn 14.03 https://m.edsoo.ru/ff0c6df2
HAMPSKEHHOCTHU
IIpuHuun cynepnozuuuu 10.03 —
77 JJIEKTPUYECKUX noJiel. Pemenue 14.03
3a7a4
Pabora cui 371eKTpOCTaTHYECKOTO 17.03 — BuG OK
78 nouist. [Torennuman. Paznocte 21.03 nomorexa L
https://m.edsoo.ru/ff0c6f00

IIOTCHLMAJIOB




Pabora cui 371eKTpOCTaTHUECKOTO 17.03 —
79 nosist. [Torennuman. Pasnocte 21.03
noreHuuanos. Pemenne 3anau
IIpoBOIHUKY U AUBJIEKTPUKH B 17.03 — BuGmiorexa LOK
80 DJIEKTPOCTATUYECKOM IOJIE. 21.03 hitps://m.odsoo r/f0CT018
JsnekTpuieckasi MPOHULIAEMOCTD
) 31.03 - bubnuoreka LJOK
81 OnextpoémkocTh. Konnencarop 04 04 hitps://m.cdsoo ru/f0CT126
DneKTPOEMKOCTb MJIOCKOTO 31.03 — BuGmiorexa LIOK
82 KOHJIEHCATOpa. DHEPIus 3aps>KeHHOro 04 04 hits://m.odsoo /07260
KOH/IeHcaTopa
DNeKTPOEMKOCTD IIJIOCKOTO 3103 —
83 KOHJEHCATOpa. DHEPTHsl 3apPsSKEHHOTO 04 04
KOH/IeHcaTopa. Pemenue 3anau
[IpuHumn neicTBUA U NPUMEHEHHE
KOH/IEHCATOPOB, KOMUPOBAJIBLHOIO 07.04 —
84 arnmapara, CTpyHHOro npuHTepa. 11.04
DJEKTPOCTATUYECKAS 3AIIUTA.
3azemiieHHe 3JIEKTPONPUOOPOB
DNeKTpUUeCKUil TOK, YCIOBUS €ro
cywmecTBoBanus. I10CTOSHHBIN TOK. 07.04 —
85 Cuna Toka. Hampsikenue. 11.04
Comporusnenne. 3akon Oma 11st
y4dacTka Lienu
26 3axon OMa aJist y4acTKa LIeTIH. 0171034_
Pemenne 3anau '
87 IlocnenosarenbHOE, NapaiebHOE, 14.04 —




CMCIIaHHOE COCIUMHEHUC

18.04

MIPOBOJHHUKOB.
ITocnenoBarenbHOE, MapajUIEIBHOE, 14 04 —

88 CMEIIAHHOE COCAUHEHNE 18.04
MPOBOJHUKOB. Pemenue 3anauq
JlaboparopHas padora Ne 3 14 04 — BuGmiorexa [IOK

89 «M3yueHne CMEIaHHOr0 COEANHECHUS 18.04 hitps.//m.cdsoo.ru/FOCT4R0
pesuctopos». UncTpykTtaxk no Th. T '

90 Pabota u MOIIHOCTH 3JEKTPUUECKOTO 2215034_ bubnmuoreka [IOK
Toka. 3akoH Jlxoyns-Jlenmna ' https://m.edsoo.ru/ff0c7838
3axon Oma a1t NOMHOH (3aMKHYTOI) 2104 — BuGmiorexa LOK

91 snexktpudeckon nenu. Koporkoe 25 04 T ——
3aMBIKaHHE.
3akoH [xoynsa-Jlenna. 3akon Oma 2104 —

92 IUTS TIOJTHOH (3aMKHYTO ) 25 04
3NIEKTpUYECKON Lenu. Pelnenue 3anaq
DNeKTPOHHAS TPOBOAMMOCTD TBEPIIBIX

93 METaJJIOB. 3aBUCUMOCTh 232035_
COIPOTHUBJICHUS] METAJIJIOB OT :
temnepaTypsl. CBEpXIIPOBOAUMOCTD

o4 DNEeKTPUIECKHIA TOK B BAKyyMe. 20—
CBolicTBa 3JIEKTPOHHBIX MTyUKOB 02.05
[TonynpoBopHUKH, HX COOCTBEHHAS U

05 IpUMecHasi MpOBOAUMOCTh. CBOMCTBA 232035_ bubmmnorexa LIOK
p—n-nepexona. ' https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE IPUOOPHI

96 DNeKTpUYeCcKUil TOK B pacTBOpax u 05.05 - bubmmorexa LIOK




pacmiaBax 3JEKTPOJIUTOB. 09.05 https://m.edsoo.ru/ff0c82ba
DNeKTpoaUTHYECKast TUCCOLIUALIUS.

DNeKTpon3

DJNEKTPUUECKUH TOK B ra3ax.

97 CaMocCTOsITeIbHBII U ! 039035_ bubmoreka [JOK
HECAMOCTOATEIIbHBIN pa3psiy. ' https://m.edsoo.ru/ff0c84ae
Monnus. [1nasma
DnexTpudeckne Npudopsl U

08 YCTPOICTBA U UX MPAKTUYECKOE | 039035_ bubmmorexa LIOK
npuMeHeHue. IIpaBuna TexHUKN ' https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH
0606 o 12.05 -

99 LIAIOLIUN YPOK | 1.5 bubnuoreka [IOK
«DNEKTPOANHAMUKA» : https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mmo teme

100 «Qnextpoctatuka. [locTossHHBIN | 1126035_ bubmmnorexa LIOK
BNIEKTPUYECKUI TOK. TOKH B : https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpenax»

101 OGo0marmuil ypok 1Mo TemMe 1 1 126035_ bubmnoreka [JOK
«MexaHuKa» ' https://m.edsoo.ru/ff0c8c56
O6obmaromuit 19.05 - bub OK

102 YPOK IO TEME | 23 05 noauoreka L[

«OcnoBbl MKT. Tepmoaunamuka» ' https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

2 yaca B HeIeJII0

KonnuyectBo yacos DJeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabubie | TIpakruueckue Aara maponere
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbl padoTbl —
IlocTostHHBIE MATHUTBI U UX
! B3aMMOJIeCTBIE. MarHUTHOE TIOJIE. | 02.09 - Bbubnuoreka [IOK
Bektop MarauTHON MHAYKIUU. JInHUN 06.09 https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKLIUH
MarauTHoe nosie NpOBOJHUKA C
) TokoM. OmbIT Dpcrena. | 02.09 — Bbubnmuoreka [IOK
BzaumopeiicTBre NpOBOAHUKOB C 06.09 https://m.edsoo.ru/ff0c98fe
TOKOM
3 MarHuTHOro noJse KaTyumku ¢ TOKOM 1 09.09 - bubmmoreia LIOK
13.09 https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO TOJIS Ha
4 poBOAHUK ¢ TokoM. Cuna Amnepa. | 09.09 — bubmmnorexa LIOK
JlelicTBUEe MOCTOSAHHOTO MAarHUTa Ha 13.09 https://m.edsoo.ru/ff0c9acO
pPaMKy C TOKOM
eHCTBUE MArHUTHOTO TOJISA Ha
5 fBI/DKYH_IYIOCﬂ 3apsUKEHHYIO YaCTHUILY. 1 16.09 - BuGmagrexa TIOK
20.09 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabora cuisl Jlopenna
DnekTpoMarHuTHas uHAykus. [loTok
6 BeKTOpa MarHUTHON nHayKuun. IJC | 16.09 —
WHAYKIUHU. 3aKOH 3JIEKTPOMArHUTHON 20.09
uHaykuuu Papanes
7 JlaboparopHas padora Ne 1 1 1 23.09 — Buomrgrexa TIOK

https://m.edsoo.ru/ff0cal50




«HccnemoBaHue SIBJIEHUS
3JIEKTPOMArHUTHOU MHIY KLU,
Hucrpykrax no Th.

27.09

HuaykTuBHOCTD. ABIeHUE
camonHaykuu. IJIC caMOuHIyKLINH.

23.09 -

Bbubnuoreka [IOK

8 DHEPrusi MArHUTHOTO TOJISA KATYIIKH C 2709 https://m.edsoo.ru/ff0ca600
TOKOM. DJIGKTPOMArHUTHOE TOJIE
TexHnueckue ycTponcTsa U ux
MPUMEHEHUE. TIOCTOSTHHBIE MATHUTBI, 30.09 —
9 3JIEKTPOMATHUTBI, DJIEKTPOIBUTATENb, 04.10
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKLIHUOHHAS TIeYb
10 O6o6maromuii ypok « MarHutHoe 30.09 — Bbubmuoreka IIOK
noJie. DJIEKTPOMarHuTHAsT WHAYKIUS 04.10 https://m.edsoo.ru/ffOcab82
o | e s
11.10 https://m.edsoo.ru/ff0cad58
DJIeKTPOMArHUTHASI UHY KIS
CBoOOOHBIE MEXaHHYECKUE
konebanus. ['apmMoHnyeckue
12 KosieOaHus. ypI;BHeHI/Ie 07 10—~ Bufmiereks OK
N 11.10 https://m.edsoo.ru/ff0caf06
rapMOHHYECKUX KOJICOaHHIA.
IIpespamenue sHepruu
JlaboparopHas padora Ne 2
«Hccnenosanne 3aBUCUMOCTH 1410
13 nepuoaa MajbIx KojaeOaHuil Tpy3a Ha 18: 10
HUTH OT JJIUHBI HUTH U MACCHI TPY3a.
Huctpykrax no Th.
14 Konebarenbnblii koHTYp. CBOOOIHBIE 14.10 - bubmmnorexa LIOK
3JIEKTPOMAarHUTHBIE KoJieOaHus B 18.10 https://m.edsoo.ru/ff0cb820




U/ICATbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJIOTHUSI MEXKITy MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH KOJIeOaHUAMU

®opmyna TomcoHa. 3akoH

21.10 — Bbubnuoreka [IOK
15 COXPaHEHUsI SHEPTUH B UEATBbHOM
25.10 https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeIbHOM KOHTYpE
IIpencraBnenue o 3aTyxaroux
konebaHusX. BeIHY KIeHHbBIE
y 21.10 - Bu6nuoreka LIOK
16 MexaHHueckue konedanus. PezoHaHc.
25.10 https://m.edsoo.ru/ffOcbb86
BriHyXKI€HHBIE 3JIEKTPOMAarHUTHBIE
kosebaHus
ITepemennsbiii Tok. CuHycOMIaIbHbBIN 05.11 -
MEePEMEHHBIN TOK. MOITHOCTD 08.11
Bbubnuoreka [IOK
17 MEPEMEHHOr0 TOKa. AMIUIUTYTHOE U

. https://m.edsoo.ru/ff0cbd34
JeicTByIolIee 3HaUeHUEe CUIIbI TOKA U
HanpsKEeHUs
Tpancdopmarop. [IpoussoacTso, 05.11 —

18 nepenaya u norpedieHue 08.11
3JIEKTPUYECKOH SHEPTUn
YCTpPOUCTBO U MPAKTUYECKOE 11.11 -

19 MIPUMEHEHUE 3JIEKTPUYECKOr0 3BOHKA, 15.11 bubmmnorexa LIOK
reHepaTopa NePeMEHHOr0 TOKa, JIMHUM https://m.edsoo.ru/ff0cc324
3JIeKTponepenayd
DKOJIOTNYeCKUe PUCKH MTPU 11.11 -

MPOU3BOJICTBE BJIEKTPOIHEPTUH. 15.11

20 Kynberypa ncnonp3osanus
3JIEKTPOSHEPTUU B TOBCEIHEBHOM
JKU3HU

21 MexaHu4yeckue BOJHBI, YCIOBUS 18.11 - Bbubnuoreka [IOK




pacnpoctpanenusi. [lepuon. Cxopocts 2211 https://m.edsoo.ru/ff0ccas4
pacnpoCTpaHEeHUsI U JJIMHA BOJIHBIL.
ITonepeuHble U NIPOAOIbHBIE BOJHBI
2 3Byk. CkopocTs 3Byka. [ poMKoCTh 18.11 - bubnmuoreka [JOK
3ByKka. Bricora ToHa. TemOp 3Byka 2211 https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHbIE BOJIHBI, UX 2511 -
o bubnmuoreka [JOK
23 cBONCTBa U ckopocTh. Illkana 20.11
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
IIpuHIMNEBI PATHOCBA3U U 2511 -
24 TenesuaeHus. PazBurue cpeacTs 29.11
cBsA3u. Paguonokanus
25 KonTtponbHast padora «Konebanus u 02.12 - bubmmnorexa LIOK
BOJTHBD? 06.12 https://m.edsoo.ru/ff0cc68
[IpssMonuHelHOe pacnpOCTpaHEHUE 02.12 -
26 cBeTa B OnHOpOoAHOH cpeae. ToueuHslit 06.12 BuGmagrery TIOK
P pene. ' https://m.edsoo.ru/ff0cd350
HWCTOYHUK CBeTa. JIyd cBeta
OTtpakeHne cBeTa. 3aKOHBI OTPAKEHUS 09.12 -
27 ceta. [TocTpoeHne n3o0pakeHui B 13.12 Bufrorers TIOK
' ' https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
IIpenomnenue ceeta. [lonHoe 09.12 -
)8 BHyTpeHHee oTpakeHue. [IpenenpHblii 13.12 bubmmnorexa LIOK
yrOJI IOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpakKeHUsI
JlabopartopHas padora Ne 3 16.12 -
29 «H3mepeHue nokasarens 20.12 bubmmnorexa LIOK
npeaoMiieHus cTeka». MHCTpyKkTak https://m.edsoo.ru/ff0cd67a
o Th.
30 Jlunzsl. [TocTpoenne nzobpakeHuil B 16.12 - bubmmnorexa LIOK




JauH3e. PopMyJia TOHKOU JIMH3BIL. 20.12 https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlabopartopHas padora Ne 4 23.12 -
31 «HccnenoBanue CBONCTB 27.12
U300pakKeHUI B JIMH3AX)
1 Hucnepcust cBera. CIOXKHBIA COCTaB 23.12 -
Oenoro cBera. L[Ber. 27.12
3 Unrepdepennus ceera. Judpakums 13.01 - bubmmnorexa LIOK
ceeta. Jludppakiuonnas pemeéTka 17.01 https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. 13.01 - bubmmnorexa LIOK
Ilonspusanus ceera 17.01 https:/m.edsoo.ru/ff0cf02¢
35 Onrtuyeckue mpuOOPsI U YyCTPOHCTBA U 20.01 -
yCIIOBUSI X O€30MacHOr0 MPUMEHEHUS 24.01
I'panuier npuMeHUMOCTH
36 KJIacCH4YeCKON MexaHuku. [locTynaTel 20.01 - Bbubnmuoreka [IOK
CIeLIMANBHON TEOPUU 24.01 https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH.
37 3amenyieHne BpeMEeHH U cixpameHHe 2701 = bubmmorexa [IOK
31.01 https://m.edsoo.ru/ff0cfad2
JUJTUHBI
DHEPrusi U UMITYJIbC peJ'ISITI/IBI/ICTCIfOI/I 2701 — BuGmiorexa [IOK
38 yacTuLbl. CBSI3b MACChl C SHEPTHUEHN U
31.01 https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIUs MOKOsI
KontponpHas pabora «OnrTuka.
39 OCHOI;bI CHGLIPII)aJIbHOfI TEOPUH 03.02 = Bugmugreiy [IOK
07.02 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTI»
40 ®oronbl. Popmyia [1nanka. Jueprus 03.02 - bubmmnoreka LIOK
U UMITYJIbC (POTOHA 07.02 https://m.edsoo.ru/ff0cfe16




OTkprITHE U HCCIEOBAHUE

10.02 — Bbubnuoreka [IOK
41 : A T.
domepiypescra, Dmemrss 14.02 https://m edsoo ru/ffcfcd
Cronerosa
3axons! hororddexra. YpasHenue
42 BﬁHmTeEHa J'I(IS)[(I)(I)OTOB(I)(;@)GKTa 1002 = Butmitera IIOK
s ' 14.02 https://m_edsoo ru/f0d015¢
«Kpacnas rpanunay» porosdpdexra
asiienne csera. Onbrrer I1. H.
43 ﬁe6e eBa. XMMHAYECKOE NEHCTBUE L102 - Brpmrerexa TIEK
AEBE. A 21.02 hftps: /i edsoo i FRId04as
cBETa
TexHuueckue ycTponcTsa u
44 MPAKTUYECKOE IPUMEHEHUE: 17.02 —
¢doToseMeHT, POTONATUHK, 21.02
COJTHEYHas1 baTapesi, CBETOIHO
45 Pemenue 3aga4 no reme «21eMeHTHI 2402 — Bbubnuoreka [IOK
KBAaHTOBOM OIITUKW» 28.02 https://m.edsoo.ru/ff0d0302
Mopnens atroma Tomcona. OnbIThI
46 Pesz dbopaa o paccesHUrO 0-4acTu 24.02 = bubmorexa LIOK
pOpAa MO P H 28.02 Tt edson rultRdigia
IInanerapHas Monenb aToMa
03.03 — Bbubnuoreka [IOK
47 I1 b
OcTytatet bopa 07.03 it/ edson ru/ERld0aR;
Hsznyuenue u nornomenne GpOTOHOB
48 I H};[e exone aTOMaLLI co Hc()bro OBHSI 08,08 - Brminas [OK
PHTICPEXOAE aTOMa © OAROTO Yp 07.03 it/ edson ru/ERld0aR;
SHEPrUu Ha Ipyrod. Bumsl criekTpoB
BomHoBBIE ¢cBOMCTBA YacTULl. BOJHBI
49 ne bpoiins. KopnyckysipHo- 10.03 - bubmmnorexa LIOK
BOJIHOBOM nyanu3Mm. CIIOHTaHHOE U 14.03 https://m.edsoo.ru/ff0d0ca8
BBIHYKICHHOE U3JTyYCHUE
50 OTtkpriTHE pagnuoakTUBHOCTH. ONbITHI 10.03 — bubmmnorexa LIOK




Pesepdhopna mo onpenenennto cocrasa 14.03 https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTyUCHHSI
CaotictBa anb(a-, 6era-, ramma-
51 u3nydyeHus. Bausaue 17.03 —
PaguOaKTUBHOCTU HA JKUBBIE 21.03
OpraHUu3MBbl
OTkprITHE IPOTOHA U HEUTPOHA.

5 Wzoronel. Anbda-pacman. 17.03 - Bbubnmuoreka [IOK
DJIEKTPOHHBIN W MO3UTPOHHBIN OeTa- 21.03 https://m.edsoo.ru/ff0d1162
pacnaa. 'amma-usznydyenue
DHeprus CBsI3U HyKJIOHOB B siipe.

AnepHble peaknuu. AnepHbII peakTop.
53 Hpo%nemi HepCHeKTI/IBIzJI, ’ ' 31.05 = Bugmugrexy LIOK
N 04.04 https://m.edsoo.ru/ff0d1356
SKOJIOTHYECKHE aCMEeKThI epHON
SHEPTEeTUKHU
DyeMeHTapHbIe YacTulibl. OTKPBITHE
MO3UTPOHA. MeTOo bl HAOMIOIEHUS U

54 PErucTpaLuy 3J1€MEeHTaPHbBIX YaCTHLI. 31.03 - bubmmnorexa LIOK
Kpyrasiii cron «@yHnaMeHTaIbHbIE 04.04 https://m.edsoo.ru/ff0d0e38
B3aumMopencTeus. ETMHCTBO
(u3nIecKoil KapTUHBI MUPa»

Bup 3Bé3nHoro neba. Co3pe3ausi, 07.04

55 sIpPKUE 3BE31bl, INIAHETBI, UX BUIUMOE ll. 04
neukenue. ComHeyHas cucteMa '

56 Connue. ConHevyHast aKTUBHOCTb. 07.04 —

Hcrounuk sueprun ConHLa U 3B€31 11.04
3B&37bI, IX OCHOBHbBIE 14.04
57 XapaKTepUCTUKHU. 3BE3/1bI TJIABHOU 18:04

nocjenoBaTebHOCTU. BHyTpeHHee




ctpoenne 38&31. COBpeMEHHbIS
MPEICTABJICHUS O MPOUCXOKICHUH U
sposrory COIHIA U 3BE3L

Muneunsii I1yTe — Hama I'anakTuka.

58 TTonoxenue u aeuxenue CoJHIA B 14.04 —
I'anaxtuke. I'anaxtuku. Y€pHble ABIPEI 18.04
B SIIPax TajlaKTHK
Bcenennas. Pasberanue ranakTuk.

59 Teopus boabmoro B3pbiBa. 21.04 -
PenuktoBoe usnydeHue. 25.04
MeraranakTuka

21.04 -

60 Hepemennbie npobiaemMbl aCTPOHOMUHU

25.04

61 O06o6maromuii ypok. « QJIeMeHTbI 28.04 —
ACTPOHOMUU U aCTPOPUIUKI» 02.05
Ob6o6maromuii ypok. Posib pusuku u
ACTPOHOMHUHU B 3KOHOMUYECKOH, 2804 —

62 TEXHOJIOTHYSCKOM, COLTNAJIbHOM 1 02.05
STUYECKOU chepax AesITeIbHOCTH '
4eJloBeKa
O6o6maromuii ypok. Poib u Mmecto 05.05

63 ($U3MKK U ACTPOHOMUH B 0 9' 05
COBPEMEHHOU Hay4HOU KapTHHE MHUPa '
O6o0bmaromuii ypok. Posb

64 ¢usngeckoii Teopun B GOpMUPOBAHIH 05.05 -
peacTaBIieHn o Gpr3ndeckoi 09.05
KapTUHE MHpa

65 O6o6maromuii ypok. Mecto 12.05 -




¢u3ngeckoil KapTHHBI MUpPa B 00IIEM
psily COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX TPEACTABICHUH O IpUpoae

16.05

66 O6o6maromuii ypok. MaraHuTHoe ! 12.05 -
noJie. DJIEKTPOMarHuTHAsI MHAYKIUS 16.05
O6o6maromuii ypok. Onruka. 19.05

67 OcHOBBI crielIMaNIbHOM Teopun 1 3 105
OTHOCHUTEJIbHOCTH
O6o0maromuii ypok. KBanrosas

68 (1)1/131/112. aiMeZEbI aCTPOHOMUH U 1 19.05 Butumorexa [IOK

23.05 https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

3 yaca B HeeJII0

KoanyectBo yacos DJIeKTPOHHbBIE
Ne n/m Tema ypoxka Kontpoabnsie | IlpakTnueckue Aara maponsre
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbl padoTbI
pecypcsbl
ITocTosiHHBIE MArHUTEI U UX
! B3aUMOJIeCTBUE. MarHUTHOE TOoJIE. | 02.09 — Bbubnuoreka [IOK
Bextop marautHOM nHAyKUMK. JInHun 06.09 https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKLUU
) MarsuTHoe noJie MPOBOJHUKA C TOKOM. | 02.09 — bubmmorexa LIOK
OmneIT Dpcrena. 06.09 https://m.edsoo.ru/ff0c98fe
3 BsanmonelicTBre MPOBOAHUKOB C ! 02.09 — bubmmorexa LIOK
TOKOM 06.09 https://m.edsoo.ru/ff0c98fe
4 MarHuTHOrO MoJsie KaTyIKH C TOKOM 1 09.09 = Brbrerexs UK
13.09 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO MOJIS Ha
5 poBOAHMK ¢ TokoM. Cuna Amnepa. ! 09.09 — bubmmorexa LIOK
JleficTBUE MOCTOSTHHOTO MarHvuTa Ha 13.09 https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM
09.09 — bubnuoreka [IOK
g Lo Avpeps, Femerns s : 13.09 https://m.edsoo.ru/ff0c9ac0
eliCTBHEe MarHUTHOTO IOJIs Ha
7 fBI/DKYH.IYIOCfI 3apsKEHHYIO YacTHLL. 1 16.09- Bubmmorexs [TOK
20.09 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabora cuisl JlopeHna
g OnexTpoMarHuTHast UHAyKIus. IToTox | 16.09 —
BEKTOpPA MArHUTHON UHAYKLIVH. 20.09
9 DJIC nnaykmu. 3akoH 1 16.09 —




3JIEKTPOMArHUTHON UHIAYKLUU
®Dapanes

20.09

JlaboparopHas pabora Ne 1

10 «HccnemoBaHue sSIBICHUS 23.09 — bubnuoreka [IOK
3JIEKTPOMArHUTHON MHIYKLIUN. 27.09 https://m.edsoo.ru/ff0cal50
Hucrpykrax no Th.

1 HUnanyktuBHOCTH. SIBNEHUE 23.09 — bubnuoreka [IOK
camouHaykuuu. IJIC caMOMHIYKLINH. 27.09 https://m.edsoo.ru/ff0ca600

12 DHeprusi MArHUTHOT'O NOJISL KaTYLIKH C 23.09 - bubmmorexa LIOK
TOKOM. DJIGKTPOMArHUTHOE TOJIe 27.09 https://m.edsoo.ru/ff0ca600
DHeprusi MArHUTHOT'O NOJISL KaTYLIKU C 30.00 —

13 TOKOM. DJIEKTPOMAarHUTHOE TOJIe 0 4: 10
Pemenne 3anau
TexHuueckue yCTpONCTBA U UX
MPUMEHEHHNE. TOCTOSTHHBIC MATHUTHI,

14 BJI'I)GKTpOMaFHI/ITbI DJIEKTPOJBUIATEND SLI= Bmemmexs [IOK

’ ’ 04.10 https://m.edsoo.ru/ff0cab82
YCKOPUTEJH BJIEMEHTAPHBIX YacTHLl,
WHAYKIHOHHAS TIeYb

15 O6o0maromuii ypok «MaraHuTHoe 30.09 — Bbubmuoreka LIOK
noJie. DJIEKTPOMArHUTHAST HHIYKLWSDY 04.10 https://m.edsoo.ru/ff0cab82
KontponbHas pabota mmo teme

16 «MarII){I/ITHoe npone. DNeKTpoOMarHuTHas 07.10- bubmorexa LIOK

11.10 https://m.edsoo.ru/ff0cad58
WHAYKIHSD

7 CBobonHble MexaHUYeCKHe KoneOaHus. 07.10 - bubmmorexa LIOK
lapmonudeckue konedaHus. 11.10 https://m.edsoo.ru/ff0caf06

18 VYpaBHEeHHE rapMOHUYECKUX 07.10 — bubnuoreka [IOK
kosebanuii. [IpeBpainenue sHeprun 11.10 https://m.edsoo.ru/ff0caf06

19 JlabopatopHas pabora Ne 2 14.10 -




«HccnenoBanue 3aBUCUMOCTH IEPUOAA 18.10
MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT
IJIMHBI HUTU U MaCChI TPy3a».
Hucrpykrax no Th.
KonebarenpHbiit koHTYp. CBOOOIHBIE
yp 14.10 - Bubmmorexa LIOK
20 3JIEKTPOMATHUTHBIC KOJIeOaHUS B
18.10 https://m.edsoo.ru/ff0cb820
U€aIbHOM KOJiebaTeIbHOM KOHTYpE.
AHAJIOTHSI MEXKITy MEXaHUYECKUMU U
y 14.10 — Bbubnnoreka LIOK
21 3JIEKTPOMATHUTHBIMHU KOJIEOAHUSIMHL.
18.10 https://m.edsoo.ru/ff0cb820
Pemenne 3anauy.
®opmyna TomcoHa. 3akOH COXpaHEHUs
22 3Hep FIZI/I B WI€AJIbHOM KOJIe6aTzJIbHOM 2110~ bubmorexa [IOK
P 25.10 https://m.edsoo.ru/f0ch9c4
KOHType
IIpencraBnenue o 3aTyxXarIKUX
23 K:J'Ie6aHI/I$IX Brn yeXHHbisI 2110~ bubmmorexa [IOK
BRI 25.10 https://m edsoo.ru/f0cbb86
MeXaHUYECKHe KoJeOaHus..
iy Pesonanc. BeiHyXKieHHbIE 21.10 - bubmmorexa LIOK
3JICKTPOMATHUTHBIE KOJIEOAHHUSI 25.10 https://m.edsoo.ru/ff0cbb86
ITepemennelii Tok. CuHycOUaIbHbBIN 05.11 -
MEePEMEHHBIN TOK. MOLTHOCTH 08.11
bubnuoreka [IOK
25 MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
o https://m.edsoo.ru/ff0cbd34
NENCTBYIOLIEE 3HAUEHUE CUJTbI TOKA U
HaIPsIKEHUs
26 AMIUIUTYIHOE U AEHCTBYIOLIEE 05.11 - bubmuoreka [IOK
3HAYEHNUE CUJIbI TOKA W HANPSIKEHUS 08.11 https://m.edsoo.ru/ff0cbd34
Tpanchopmarop. [Iponssoactso, 05.11 -
27 nepenaya u notpedieHue 08.11

3JIEKTPUYECKON 3HEPTUn




YCTpOUCTBO U MPAKTUYECKOE

11.11 -

)8 MIPUMEHEHUE 3JIEKTPUUYECKOTO 3BOHKA, 15.11 bubmmorexa LIOK
reHepaTopa NEPEMEHHOrO TOKa, JTUHUI https://m.edsoo.ru/ff0cc324
3JeKTponepenayd
DKONOrn4ecKue pucku Mmpu 11.11 -

MPOU3BOACTBE 3JIEKTPOIHEPTHUH. 15.11

29 Kynbrypa ncnons3osanus
3JIEKTPOSHEPTHH B MTOBCETHEBHOM
JKU3HU

30 Mexannueckue BOJIHBI, YCIOBUS 11.11 - bubnuoreka [IOK
pacnpocTtpanenus. llepuon. 15.11 https://m.edsoo.ru/ff0cca54
CxopocTb pacnpocTpaHeHUs U JJIMHA 18.11 —

31 BO.]'IIbe. HOI:'IepeI‘){HbIz U IIPOAOJIbHBIE 2211 Bubmmorexs TIOK

https://m.edsoo.ru/ff0cca54
BOJIHBIL.

37 3Byk. CxkopocTh 3ByKa. I poMKOCTh 18.11 - bubnuoreka [IOK
3BYKa. 22.11 https://m.edsoo.ru/ff0cccOc

3 Beicora Tona. TemOp 3Byka. Pemenne 18.11 - bubmmorexa LIOK
3a1a4. 2211 https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHbIE BOJIHBI, UX 25.11 -

34 cBolicTBa U ckopocTh. [lkana 29.11 budmorexa [IOK
S ————— https://m.edsoo.ru/ff0ccfe0
IIpuHIMNEBEI PATUOCBS3H U 25.11 -

35 TeneBueHUs. PasButue CpencTs CBA3H. 29.11
Pannonoxanus.

36 O6o6maromuii ypok «Konebanus u 2511 - bubnuoreka [IOK
BOJIHBI» 2911 https://m.edsoo.ru/ff0cc6f8

37 KonrponbHas padora «Konebanus u 02.12 -

BOJIHBI» 06.12




18 IIpsiMonuHeliHOe pacnipocTpaHeHue 02.12 - bubmmorexa LIOK
CBETa B OHOPOJHOM cpefe. 06.12 https://m.edsoo.ru/ff0cd350
5 02.12 - bubnuoreka [IOK
39 T I
CUCHHBI HETOTHII eBeta. Tys ereta 06.12 https://m edsoo.ru/ff0cd350
OTpakeHue cBeTa. 3aKOHbBI OTPAKEHUS 09.12 -
40 cserta. [locTpoerne n3o0pakeHnii B 13.12 budmorexa [TOK
' P P ' https://m.edsoo.ru/ff0cd4¢0
IIJIOCKOM 3€epKaje
09.12 — bubnuoreka [IOK
41 I1 .
peioMIeme creta 13.12 https://m edsoo.ru/ff0cd7£6
ITonHOE BHYTpEHHEE OTPAKEHUE. 09. 12 —
. bubnuoreka [IOK
42 IIpenenpHbIi yro NOJIHOrO 13.12
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPasKEHUS
JlaboparopHas padora Ne 3 16.12 -
bubnuoreka [IOK
43 «H3mepeHne nokasarens NpeOMICHUs 20.12
https://m.edsoo.ru/ff0cd67a
crexnay. Uucrpykrax no Th.
44 Jlunszsl. [Toctpoenue n3obpakeHuii B 16.12 - bubmmorexa LIOK
JINH3E. 20.12 https://m.edsoo.ru/ff0cddle
45 ®dopMyJia TOHKOH JIUH3bL. Y BeUYeHe 16.12 - bubmmnorexa LIOK
JINH3bI 20.12 https://m.edsoo.ru/ff0cddle
JlaboparopHas padora Ne 4 23.12 -
46 «HccnenoBanne CBOHCTB M300pakeHUI 27.12
B JIH3aX»
47 Hucnepcust ceera. CoXKHBIN COCTaB 23.12 -
Oenoro cBera. LBer. 27.12
23.12 -
48 . P :
Jucnepcus ceera. Penienue 3agau 2712
49 Hurepdepenuus ceeta. Judpakuus 13.01 - bubmuoreka [IOK
cBeta. {udpakiuonHas pemeéTka 17.01 https://m.edsoo.ru/ff0ced22




Unrepdepenus ceera. udpakums

50 cera. [lupakLnOHHasl peréTKa. 13.01 = Bubmmorexs TTOK
17.01 https://m.edsoo.ru/ff0ced22
Pemenne 3aau.
51 ITonepeyHOCTh CBETOBBIX BOJIH. 13.01 - bubmmnorexa LIOK
IHonspuszauus ceera 17.01 https://m.edsoo.ru/ff0cf02¢
57 Onrtrueckue mpuOOPHI U yCTPOHCTBA U 20.01 -
yCIIOBUS X 0€30MacHOro MPUMEHEHUS 24.01
53 I'panuLibl npuMeHUMOCTH 20.01 - bubmmorexa LIOK
KJIACCUYECKOU MEXAHUKH. 24.01 https://m.edsoo.ru/ff0ct862
54 ITocTynarte! cienuanbHOM Teopun 20.01 - bubmmnorexa LIOK
OTHOCHUTEIBHOCTH 24.01 https://m.edsoo.ru/ff0cf862
OTHOCUTETBPHOCTD OTHOBPEMEHHOCTH.
58 3amenneHne BpeMEeHH 1 cixpameHHe At LR IR
31.01 https://m.edsoo.ru/ff0cfad?
TTUHBI
56 DHEPrusi U UMITYJIbC PEITUBUCTCKON 27.01 - bubnuoreka [IOK
YaCTHLBL 31.01 https://m.edsoo.ru/ff0cfc68
57 CBs13b MaccChl ¢ SHEPTUEH U 27.01 - bubnuoreka [IOK
UMITYJIbCOM. DHEPIUs MOKOsI. 31.01 https://m.edsoo.ru/ff0cfc68
KonrponbHas pabora «OnrTuka.
58 OCHOI;bI CHGLIPII)aJIbHOfI TEOPHH USEE= Bmere: LIOK
07.02 https://m.edsoo.ru/ffOct610
OTHOCHUTEJIBHOCTH
59 ®ortonbl. Popmyna [1nanka. DHeprus u 03.02 - bubmmorexa LIOK
UMITYJIC OTOHA 07.02 https://m.edsoo.ru/ff0cfel6
60 Dueprust 1 UMIyJbC poTtoHa. Pemenue 03.02 — bubnuoreka [IOK
3a7a4. 07.02 https://m.edsoo.ru/ff0cfe16
OTkppITHE U HCCTIEOBAHUE 10,02 — BuGmiorexa LOK
ol omoppiperena, Dmemer A, T 14.02 https://m edsoo.ru/f0cfed

Cronerosa




3akonbl potorddekra. YpaBHeHUE

3 * 10.02 — bubnuoreka [IOK
62 ARHIIGE . JI01 (omoarpera. 14.02 https://m.edsocl)_.[ru/fdeOISe
«Kpacnas rpanunay porosddexra
63 VYpaBHeHne DUHIITEIHA 1151 10.02 - bubnuoreka [IOK
dorordpdexra. Pemenne 3anay. 14.02 https://m.edsoo.ru/ff0d015¢
aBneHue ceera. Omnbrrer [1. H.
64 ﬁe6ene3a. XuMUUeCKoe feiicTBre 17.02= Brbrerexs UK
21.02 https://m.edsoo.ru/ff0d04a6
CBETa.
Texnuueckue ycTpoucTsa u 17.02 —
65 MPAKTUYECKOE IPUMEHEHUE! 21.02
doroanemenT, GpoTonaTUmK.
Texnuueckue ycTpoucTsa u 17.02 —
66 MIPAKTUYECKOE IPUMEHEHHUE. COJIHEYHAS 21.02
Oarapesi, CBETONHO.
67 Pemmenue 3ama4 o teme « 31eMEHTHI 24.02 - bubnuoreka [IOK
KBaHTOBOM OTNITHUKN» 28.02 https://m.edsoo.ru/ff0d0302
68 Mopens atoma TomcoHa. OmnbITH 24.02 — bubnuoreka [IOK
Peszepdopna mo paccestHUO g-4acTwiI. 28.02 https://m.edsoo.ru/ff0d091a
24.02 —
69 IInanerapHas Moaenb aTomMa 2802
03.03 — bubnuoreka [IOK
70 Hocrynatsi bopa 07.03 https://m dsoo.ru/f0d0afa
Hznydenue u noriowmenue (pOTOHOB
71 npn};epexone aTOMaLLI c onH:)bro YPOBHA 03.03 = budmorexa [TOK
. 07.03 https://m.cdsoo.ru/ff0d0afa
SHEPTUU Ha JPYTOH.
72 Bune! ciekTpos w805 =
07.03
73 BonHoBbie cBoiicTBa yacTuil. BonHbI e 10.03 - bubnuoreka [IOK




bpoiina. KopnyckyasipHO-BOJHOBOM 14.03 https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTAaHHOE U BBIHYKICHHOE
U3JIyYCHHE
OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
74 Peselio(bopnz 1O OMPENENIEHUIO COCTaBA 10.03 - Bugmorexs [IOK
14.03 https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTyYCHHUSI
75 CaoticTsa anb(da-, 6era-, ramma- 10.03 —
HU3JTy4EeHUs. 14.03
76 BnusiHue pannoakTUBHOCTH HA JKHUBBIC 17.03 —
OPTaHU3MEBI 21.03
77 OTkpbITHE IPOTOHA U HEUTPOHA. 17.03 — bubnuoreka [IOK
Nzoronel. Anbda-pacnan. 21.03 https://m .edsoo.ru/ff0d1162
- DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa- 17.03 — bubnuoreka [IOK
pacnan. ['amMmma-uznydeHue 21.03 https://m.edsoo.ru/ff0d 1162
DHeprus CBsi3U HyKJIOHOB B SIAPE. 3103 -
79 SnepHubie peakuuu. S nepHbIi peakTop. '
04.04
Pemenne 3anauq.
[IpoGneMel, TEPCIEKTUBEI, ) 31.03 — BuGmorexa [IOK
80 5KOJIOTHYECKHE ACTIEKTHI SACPHOU
04.04 https://m.edsoo.ru/ff0d1356
SHEPTEeTUKU
81 DneMeHTapHble YacTUIIbL. OTKPBITHE 31.03 - bubnuoreka [IOK
MO3UTPOHA. 04.04 https://m.edsoo.ru/ff0d0e38
%2 Mertonbl HAOMIOACHUS U PETUCTPALIUN 07.04 —
3JIEMEHTaPHBIX YaCTHLI. 11.04
Kpyrnstii cron « @PyH1aMeHTaIbHbIE 07.04 —
83 B3auMonencTeusl. EnNUHCTBO ) l. 04
bu3nIeCcKOl KapTHHBI MUPa» '
84 Bun 3Bé3qHoro Heba. Co3pe3ausi, spkue 07.04 —




3BE3/1bI, TIAHETHI, UX BUAUMOE

11.04

JBUKEHUE.

14.04 —

85 ConneuHas cucreMa 18.04

%6 Connue. ConHevyHast akTUBHOCTb. 14.04 —
Hcrounuk sueprun ConHIa 1 38631 18.04
3B&3/1bI, UX OCHOBHBIE XaPaKTEPUCTUKH.
3BE3/1b1 INIaBHOM NOCIEN0BATENBHOCTH.

87 BHyTpeHHee cTpoeHue 3BE3 . 14.04 -
CoBpeMeHHbIE TPENICTABJICHHUS O 18.04
MIPOUCXOXKIeHNUH U 3Bosronuu ConHua
U 3BE31.

Muneunsiii [IyTe — Hama I'anaktuka. 2104 —

88 ITonoxenue u nuxenne ConHma B '
lanakTuke. 25.04

29 I'anaxtuku. Y€pHble ABIPHI B sapax 21.04 -
raJlaKTUK 25.04

90 Bcenennas. Pasberanue rainakTuk. 21.04 -
Teopust bonpLoro B3pbiBa. 25.04

o1 PenukroBoe usnyueHue. 28.04 —
MeraranakTuka 02.05

92 Hepeuennbie mpobiemMbl aCTpOHOMUHU 28.04 =

02.05

93 O6o0maromuii ypok. « IJIeMeHTbI 28.04 —
ACTPOHOMHH U aCTPOPUIUKIY 02.05
O6o0maromuii ypok. Pose ¢usuku u 05.05 _

94 ACTPOHOMHHU B 9KOHOMHYECKOH, 09:05

TEXHOJOTUYECKOH, COIMAILHON U




STUYECKOM chepax AesiTeIbHOCTH
YeJioBeKa

O6o6maromuii ypok. Posb 1 Mecto

05.05 -

95 (pU3MKH U ACTPOHOMHUH B COBPEMEHHOMN 1 0905
HAy4YHOU KapTHHE MUPa '
O6o0maromuii ypok. Ponb pusuyeckoit

96 TeOpuH B GOPMHUPOBAHIU ! 05.05 -
MPeICTaBICHUH O PU3NIECKON KapTHHE 09.05
Mupa
O6o0maromuii ypok. Mecto

97 ¢dusnyeckoil KapTUHBI MHpa B 001IEM | 12.05 -
PNy COBPEMEHHBIX €CTECTBEHHO- 16.05
HAYYHBIX MPEACTABICHUN O MIPUPOAE

o 12.05 -

98 O6o0maromuii ypok. MarHuTHOE TOJIE. 1 16.05

99 O6o0maromuii ypok. | 12.05 -
DNeKTpOMarHuTHast UHAY KIS 16.05
O6o0maromuii ypok. Onruka. OCHOBBI 165

100 CIIeLIMaIbHON TEOPUHU 1 2305
OTHOCHUTEJIbHOCTH

101 O6obmaromuii ypok. KBantoas ! 19.05 - bubmmorexa LIOK
duzuka. 23.05 https://m.edsoo.ru/ff0d 1784

102 O6o0maromuii ypok. DJIeMEHTHI ! 19.05 -
ACTPOHOMHU U aCTPOPUIUKH 23.05

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




YUYEBHO-METOANYECKOE OBECHHEYEHUE OBPA3OBATEJBHOTI'O
HPOIECCA OBA3SATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA
1. ®wusmuka, 10 knacc/ Mskuies I' f., Byxosues b.b., Corckuit H. H. nox penakiueii
[Tapdentrenoit H A., AknnonepHoe o0mectBo «M3narensctBo «IIpocsemenuey, 2021
2. @wusuka, 11 knace/ Msikumes I'.JI., byxosues b.b., Yapyrun B.M. non penakiueit
[Mapdentrenoit H A., AknnonepHoe oOmiectBo «M3narenscTBo «lIpocsemenney, 2021

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

1. Mapon E.A. OnopHble KOHCHEKTBbI U pa3HOypoBHeBble 3anaHus. Pusuka. 10 kmacc. -
Cnb6.: 000 «BuxTtopus mirocy, 2022.

2. Topnosa JLA., Jleromuna C.B. COopuuk 3amau o ¢pusuke: runpocraruka. 7-11 kmaccer. —
M.: BAKO, 2021.

3. 6. I'opnosa JL.A., Jleromuna C.B. COopHuk 3amau mo ¢usuke: snekrpocratuka. 10-11
knaccel. — M.: BAKO, 2020.

4. 7. I'opnosa JLA. CObopank koMOMHUpPOBaHHBIX 3anad no ¢usuke. 10-11 kmaccel. — M.:
BAKO, 2021.

5. I'pomuesa O.M. COopHuk 3anau no pusuke: 10-11 knaccer: k yuebunkam I'. . Msikuiuesa
«Dusuka. 10 knmacey, «®@usuka. 11 kmacey. ®I'OC — M.: Dk3amen, 2022.

NN PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
1. https://m.edsoo.ru/ Bubauoreka IIOK

2. https://resh.edu.ru/ Poccuiickast 3J€KTpOHHAs IIKONIA

3. hitps://fipi.ru/ denepanbHbI HHCTUTYT NENATOTMYECKUX U3MEPEHHIA
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