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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOTO YpPOBHS Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl, IpecTaBieHHbXx B PI'OC
COO, a rtaxxe c yuétoM (QenepanbHON pabodell mporpamMmbl BOCIIUTAaHUS U
KOHIETINH TpenoAaBaHus yueOHoro npeaMera « Pu3nka» B 00pa3oBaTEIbHbBIX
opranuszanusax  Poccuiickoi ~ dPexepauuu, — peanusyroOllMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Conepxanue mporpamMmbl MO (U3MKE HANpaBiIeHO Ha (QOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOywaromuxcs 10-11 kimaccoB mnpu
oOy4YeHHUH 170:¢ buznke Ha 06a30BOM YPOBHE Ha OCHOBE
CUCTEMHOJESITEIbHOCTHOTO moaxoAa. [Iporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusiM GI'OC COO K mIaHUpPYyEeMBIM JUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM 00yueHus, a TaKXKe YUYUThIBAeT HE0OOX0JUMOCTh
peanu3auuu  MEXIPEIMETHBIX CBs3ed (U3UKH C €CTECTBEHHO-HAayYHBIMU
y4eOHBIMU IpeniMeTaMu. B Hell onpenenstoTcs OCHOBHBIE II€JIM W3Y4EHHUS
(Gbu3MKN HA YPOBHE CpETHEro 001Iero o0pa3oBaHus, INIAHUPYEMbIE PE3yJIbTaThl
OCBOCHMSI Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeAMETHbIe, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3uKe BKIIOYAECT:

* TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (hu3uku Ha 6a30BOM ypOBHE,

B TOM YHCJIE€ NIPEAMETHBIE PE3YyJIbTAThl IO TOJIaM OOYUYEHHUSI; » COJICPIKAHUE

yueOHoro npeameta «dDuznkay» mo rogam o0ydeHus.

®du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KauecTBe ydyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIH BKJIaJ B
cucteMy 3HaHW 00 okpyxkarmeMm wmupe. [IkompHBIN Kypc GU3NKH —
CHUCTEMOOOpPA3yIOIUM I  €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETOB,
MOCKOJIbKY (pU3MYecKre 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB U SIBIICHUH,
M3yyaeMbIX XHUMHEH, Ouosiorued, Quznueckod reorpadueid u acTpOHOMUEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHUI Oompenenser
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHA B cdepe IHEPreTHKH,
TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TOJIy4EHHs HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBOiicTBaMH © JApyrux. W3yueHune (GU3NKKM BHOCHUT OCHOBHOM BKJIAJI B
dbopMuUpOBaHHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydYaronuxcs, B
dbopMHpoBaHWEe YMEHHMM TIPUMEHSATh HAy4YHBIA METOJl TO3HAHUS TPHU
BBITIOJTHEHUU UMH YUEOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3uku AJisi YpOBHS CpeaHero ooOIiero oopa3zoBaHMs
MOJIOKEH Psii UAeH, KOTOpPhIE MOXHO pacCMaTpuUBaTh KaK MPHUHIUIBI €T0
MTOCTPOCHMUS.



Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepHuall U3 BCEX Pa3lesioB (M3UKHU, BKIIOYAET
KaK BOTPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (QU3UKH
o0beMHEH BOKpPYr (u3nueckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHIX MaTepUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE peanuzanus npearnojaraeT UCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIHANIA (PU3UYECKON HayKH, OCMBICIEHUE CBS3U Pa3BUTHUS
bu3uKM ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuxnaonou Hanpaenennocmu. Kypc ¢usuku npeamnoaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMYECKMX U  TEXHOJOTMYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJIEp)KaHMs, IOCBAIIEHHBIX 3KOJIOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYyXIACHUS
npobjieM  palMoOHAJIbHOIO  MPHUPOAOIOJIB30BAHUS M DKOJOTHYECKOU
0€30MacHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus ABJSOTCS Gu3nueckue Teopuu ((popmMupoBaHue NpeiCTaBICHUN O
CTPYKTYpe MOCTPOCHUS PUZNYECKON TEOPHUH, pOJId (PyHIAMEHTAIbHBIX 3aKOHOB
U TPUHLMIOB B COBPEMEHHBIX MPEJICTABICHUAX O NPHUPOAE, TpaHMIAX
IIPUMEHUMOCTH TEOPUHM, I ONMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CUcTeMHO-AESITENbHOCTHBI MOAXO0A B Kypce (U3UMKU peanusyercs
MpexJe BCEro 3a CYET OpraHu3aluyd SKCIEPUMEHTAIBHON JAesTeNbHOCTU
oOyuaroruxcs. st 6a30Boro ypoBHs Kypca (DU3UKM — 3TO HUCIOJIb30BaHUE
CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M J1a0OPaTOPHBIX
paboT, KOTOphle B mporpamMme Mo (usnke OObEAMHEHBI B OOIIMK CIHCOK
YYEHHUYECKUX MPAKTHYECKUX padoT. BplieneHne B yKa3aHHOM IIE€pEedYHe
1a060paTOpHBIX PaboT, MPOBOAUMBIX JJIsi KOHTPOJIS U OLEHKH, OCYIECTBISETCS
y4acTHUKaMHd 0Opa30BaTEeNbHOTO IMpoLecca HCXOAsd U3  OCOOEHHOCTEH
IUIAaHUPOBAHMSI U OCHallleHusl kabuHera ¢usuku. [Ipu sTom obecneumBaercs
OBJIaZICHHE OOYYAIOLIUMUCS YMEHHUSIMH IPOBOAUTH KOCBEHHBIE H3MEPEHHUS,
UCCJIEI0BAHMS 3aBUCUMOCTEN (PU3NYECKHX BEJIMYMH U MOCTAHOBKY ONBITOB I10
MPOBEPKE MPEJI0KEHHBIX TUIOTE3.

bonpiioe BHUMaHHWE YIENSETCS PEIICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3anay. [Ipu 3TOM U1l pacU€THBIX 33124 IPUOPUTETOM SIBIIAFOTCS 3a/1a4 C IBHO
3aJlaHHOM  (PU3UYECKON MOJENbI0, MO3BOJISIIOLIME NPUMEHSATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, Tak U UHTErpUpYs
3HAHMS U3 PA3HBIX pa3aenoB. /sl KaueCTBEHHBIX 3a/1a4 IPHUOPUTETOM SBIISIFOTCS
3aJlaHdsg Ha OOBSICHEHUE MpOTEeKaHUs (PU3MYECKUX SIBICHUH U MPOIECCOB B
OKpY>Karolllel KU3HH, Tpedyrolue BpIOopa (PrU3NUecKoil MOAETH ISl CUTYalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B COOTBETCTBHUH c TpeOOBAHUSIMU OIr'oC COO K
MaTepUaIbHOTEXHUYECKOMY OOecCleueHut0 yuyeOHoro mpouecca 0a30BbIid
YpPOBEHb Kypca (DM3HMKH Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHMS IOJKEH
U3y4aTbCsd B YCIOBUAX MPEIMETHOr0 KaOuHeTa (U3WKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpPEeJIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
KaOuHeTe (DU3MKHU JOJDKHO OBITH HEOOXOIUMMOE JabopaTopHOE 000pyAOBaHUE
JUISL  BBITIOJIHEHMSI yKa3aHHBIX B TMporpamMme 10 (U3UKE YUYEHUYECKHX
MPAKTHYECKHUX pabOT U IEMOHCTPALIMOHHOE 000pYI0BaHHE.

JlemoHCTpalmoHHOE 000pynoBaHHe (HOPMHUPYETCS B COOTBETCTBUM C
NPUHIAIIOM MHHUMAIbHOW JIOCTATOYHOCTH W OO0ECTHeunBaeT IMOCTAaHOBKY
MEPEUUCICHHBIX B TpOrpaMme M0 (PU3MKE KIIOYEBBIX JAEMOHCTpAlUN s
UCCIICIOBAHMUSI HM3yYaeMbIX SBIEHUH U MPOLECCOB, HSMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHU.

JlabopaTopHoe oOOpyIOBaHUE I YYCHUUYECKHUX MPAKTUYECKUX pPadOT
dbopMupyeTcsi B BUJIe TEMATUYECKUX KOMIUIEKTOB U O0OECIIEUMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcsa. TeMaTndecKkue KOMILIEKTHI
71a60paTOPHOTO 000PYIOBAaHUS JOHKHBI OBITh MOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U U(POBBIX MPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUE [U(POBBIX J1a0OPATOPUIA.

OCHOBHBIMHU HEJIIMH U3y4eHUs (PU3UKHU B 00IIIEM 00pa30BaHUU SBIISFOTCS:

- hopMUpOBaHUE HMHTEpPECa M CTPEMJICHUS OOYYarOUIUXCS K HAyYHOMY
W3YUYEHUIO TIPUPOJIBI, PA3BUTHE WX WHTEJUVICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

- pa3BUTHE TMPEJCTABICHUNA O HAy4YHOM METOJI€ T[O3HAHUS U
dbopMUpOBaHUE HCCIEAOBATENIHCKOIO OTHOIICHHUS K OKPYXKAIOUUM
SIBIICHUSIM;

« hOpMUPOBAHUE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

« GOpMHpOBaHNE YMEHHUH OOBICHATH SBJICHUS C HCIOJIH30BAaHUECM
(dbu3HUecKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

- hopMUpOBaHUE TPEACTABICHUNA O POIU (PU3UKHU JJIsT Pa3BUTUS APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHue ATUX 1eyield 00ecrneunBaeTCs PelIeHUeM CISAYIONIUX 3a/1a4 B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHEero o0IIero oopa3oBaHus:

s IpUOOpETeHHE  CHUCTEMBl  3HAHUM 00  0o0mMX  (PUBHYECKUX
3aKOHOMEPHOCTAX,  3aKOHaxX, TEOpUAX, BKIKOYas  MEXaHHKY,
MOJIEKYJISIDHYIO (PU3UKY, 3JIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI acTPOU3UKH;

- hOpMUpPOBAHHE YMEHHH NPUMEHATh TCOPETHUCCKHWE 3HAHUA IS
00bsSICHEHUS (U3HYECKUX SBICHHH B TPUPOAEC H I TNPUHITHS
MIPAKTUYECKUX PELIEHUU B IOBCEIHEBHOU )KU3HU,

« OCBOCHHE CMOCOOOB pEIICHMUs] Pa3IMYHBIX 3ajad C SIBHO 3aJaHHOMN
dbu3uYecKor MOJEINblo, 3a7a4, MOJAPa3yMEBAIOIIUX CaAMOCTOSTEIbHOE
co3nganue GU3NIECKOW MOICNH, aJICKBATHON yCIIOBHSIM 3aJ1a4H;



* TOHUMaHHEe (U3UYECKUX OCHOB W TPUHIIUIIOB JIEUCTBUS TEXHUUECKUX
YCTPOMCTB U  TEXHOJOTMYECKUX TMPOIIECCOB, UX BIMUSHUS Ha
OKPY’KaIOILYIO CPENY;

* OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEIICHUS
(bU3UYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTauuu nHhopmaluu,
ONpENENICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

* CO3/IaHUE YCIIOBHUM ISl pa3BUTHSI YMEHUN MPOEKTHOUCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha usydenne ¢usuku (0a30BbIil ypoBEHb) HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 gacos: B 10 xiacce — 68 wacoB (2 yaca B HEJENI0),
B 11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme 1o (Qu3uke mepedeHb Ja0opaTOPHBIX U
MPAKTUYECKUX paboOT SIBIAETCA PEKOMEHIOBAHHBIM, YUYUTENb JEJaeT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIAYAIBHBIX
0COOCHHOCTEH 00yJaroIuXCsl.

COJIEPKAHUE OBYUEHMS 10 KJIACC Paznea 1. ®usnka 1 MeTOIbI

HAYYHOI'0 O3HAHUA

®dusuka — Hayka o npupojie. Hayunbsie METOIbI TO3HAHUS OKPYKAFOIIETO
Mupa. Ponb 3kciepuMeHTa v TEOpUH B IMTPOLECCE TO3HAHUS TPUPOIBI.
OKCHepUMEHT B (PU3HKE.

MonenupoBanue GuU3MUECKUX SBJICHUN U TIpolieccoB. Hay4Hble THIOTE3HI.
duznyeckne 3aKOHbI U Teopur. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX
3aKOHOB. [ [pUHIIMIT COOTBETCTBUSI.

Ponbs u mecto pusuku B GopMUPOBAHUU COBPEMEHHONW HAYYHOU KapTUHBI
MHpPA, B IPAKTUUECKOHN JEATEIBLHOCTH JIFOJEH.

Jlemoncmpayuu

AHaJIoroBble U IU(POBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHbIC
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHne. OTHOCUTEIBPHOCTh MEXaHUUECKOTO JIBHXKCHHUS.
Cucrema orcu€ra. TpaekTopus.

ITepemerienne, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MAaTepHAIbHOM TOYKH, UX MPOCKIHUH HA OCH CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TTePEMEIICHUS
MaTepUaIbHOU TOYKU OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHre CBOOOTHOTO MaieHUSI.

KpuBonuuenHoe nBuxeHue. JIBukeHHe MarepualbHOW TOYKH IO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJYJIIO CKOPOCTBIO. YTJOBasi CKOpPOCTH,
nuHenHas ckopocTh. Ilepuon m 4vacrtora oOpameHud. LleHTpocTpemuTenbHOe
YCKOpEHHE.



TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: CIUJIOMETD,
JIB)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MTEpeaadH.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCuéTa, WJUTIOCTpaIUs KMHEMaTHYECKUX
XapaKTEPUCTUK JBUKEHUSI.

[IpeoOpazoBanue NBUKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne nBvKeHUs Teia, OPOIICHHOrO IOJ YIJOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABHXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne HEPaBHOMEPHOIO  JIBMKCHMS C  LEJIbI0  ONPEACIICHUA
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKAY IYTSIMH, MPOWICHHBIMH TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXYTKH BPEMEHU IMPU PABHOYCKOPEHHOM
JIBU>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IAPUKa B BA3KOU KUJKOCTH.

N3yuenune ABUXKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpuanun  otHocutensHOCTH ['ammies.  llepBwii  3axkoH  Hbrotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoit 3akon HeroToHa
JUIS MaTEpUAIbHOU TOUKHU. TpeTnii 3akoH HploTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Ttspkectu. llepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKOJIbKEeHUs, kadeHus). Cujia TpeHws.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHUs U cuiia TpeHus nokosd. Koadgdunuent
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUU TeJla B )KUAKOCTU WJIU Ta3e.

[locTynarenpHOE U BpallaTelbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpaimieHus. llnedo cumbl. YcioBus
paBHOBECUS TBEPIIOTO TEA.

TexHu4yeckre yCTpONCTBA M IMPAKTUYECKOE MPUMEHEHUE: IMOJUINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CIIYTHUKOB. /Jemoncmpayuu

SIBiieHne nHEPIUN.

CpaBHEHHE Macc B3aUMOJCHCTBYIOIIMNX TEN.

Bropoii 3akoH Herotona.

N3mepenne cuil.

CnoxeHue Cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jehopmaiuu.

HesecomocTts. Bec Tena npu yCKkOpEHHOM NOABEME U MMAJCHUH.
CpaBHEHUE CHJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.



YcmoBuss  paBHOBecHss — TBEPAOro  Tena. Buasl  paBHOBeEcHs.
Yyenuueckuii sxcnepumenm, n1abopamopusie padbonvl
N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAOIINX B MPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanue ycrnoBHM PAaBHOBECHsS TBEPAOrO Tela, HMMEIOLIETO OCh
BpALLICHUS.

Tema 3. 3akonvl coOXpaneHusn 6 MexaHukKe

Nmiynbc MaTepuanbHOM TOUYKH (Teja), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
NMnynibe CUITbl 1 UBMEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHUs UMITYJIbCA.
PeaktuBHOE IBMXKEHHUE.

PaboTta criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepualbHOW TOUkM. Teopema 00 M3MEHEHHH
KUHETHYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus YIPYTo
nedhopMUpOBaHHON MpyxkuHBL. [loTeHIManbHas HSHeprusi Teyna BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHnuanbHple W HENOTEHUMabHble  cwibl. CBA3p  paboOTHI
HEMOTECHIMAIBHBIX CHAJI C U3MEHEHUEM MEXAaHUYECKOW JHEPTUU CUCTEMBI TEIL.
3aKOH COXPAHEHUS MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudyeckne yCTpoMCcTBa M NMPAKTUIECKOE TPUMEHEHHE: BOJIOMET, KOTIED,
MIPY>KUHHBIN MTUCTOJIET, IBH)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE OBIDKEHUE.
[Tepexoa MOTEHIMANBHON YHEPTUHA B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyenue aOCOMOTHO HEYNPYTroro yjapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

UccnenoBanne cBsi3M pabOThl CHIIBI C HM3MEHEHUEM MEXaHMYECKOUH
SHEPI'UM Tejla Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszgen 3. MosekyasipHas pu3suka 1 TEPpMOAUHAMHUKA

Tema 1. Ocrogbl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOpUM U HX
ombITHOE oOOcHOBaHMWE. bpoyHoBckoe aBwkenue. Jubdysusa. Xapaxrep
JIBH)KEHUSI W B3aUMOJEWCTBUS YacTULl BellecTBA. MOJEnu CTPOEHHS Tra3o0B,
KUJKOCTEH U TBEPABIX TeN U OOBSICHEHHWE CBOMCTB BEIlECTBA HAa OCHOBE ATUX
Mozene. Macca u pasmepsl Mosnekyls. KommuectBo BewectBa. IlocTosiHHas
ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp
Llenbcus.



Mopenb UJI€aTBLHOTO rasa. OcHoBHOE ypaBHEHHE
MOJICKYJIIPHOKMHETUYECKOM ~ TEOpUH  HJAeaJIbHOro  raza.  AOcotoTHas
TeMIepaTypa Kak Mepa CpeHel KUHETUYECKON HEPrur TEIJIOBOrO JIBUKEHUS
gactull raza. llkama temmneparyp KenbBuHa. ['a30BbIe 3aKOHBI. YpaBHEHHUE
MenneneeBa— Kianeitpona. 3akon JlansToHa. M3ompoliieccrl B U€aIbHOM Ta3e
C TIOCTOSIHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mpencTaBieHue
M30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuuyeckne yCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIONIUE JIMCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUI.

OmnbiTel 10 MU Py3UN KUIAKOCTEH U TA30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.
Mopens onsita IlITepHa.

OnBITHI, JIOKA3bIBAIOIIHE CyLIECTBOBAaHHE MEXXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSL.
Moenb, WLTIOCTPUPYIOLIAs IPUPOLY AABICHHS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS HACAIbHOTO Trasa,
M30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabonul

Ornpenenenue Maccel BO31yXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanre  3aBUCUMOCTHM  MEXIY  [apaMeTpaMud  COCTOSIHUS
pa3peKEeHHOr o rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMoauHamuueckas CHUCTEMA. BuyTpennss JHEpPrus
TEPMOJIMHAMHYECKOW CHUCTeMbl U CHocoObl €€ wu3MmeHeHus. KoaumdecTBo
TEIJIOThl U paboTa. BHYTpeHHssE >HEprusi OJHOATOMHOI'O HJIECATBHOIO rasa.
Buapl Teruonepenayn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyUYCHHE. Y AeIbHAs
TEIUIOEMKOCTH BellecTBa. KoamuecTBO TEMIOTHI MPHU TEIIONepeaaye.

[lonsitue 00 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue nepBoro 3aKkoHa TEPMOAMHAMUKH K H3omporeccam. ['papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh Mpo1eccoB B MpUpPo/Ie.

TeruioBble  MamuHbl.  [IpyHOMIBI  AEHUCTBHS  TEIUIOBBIX  MAIlIWH.
[IpeoOpa3zoBanust sHEepruM B TEIUIOBBIX MamuHaxX. Kosddumument monesnoro
nevctBus teruioBo MamuHbl. [{ukin KapHo u ero kod3g@duieHT mojie3HOro
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHuueckne ycCTpoWCTBA M NPAKTUUECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.



Jlemoncmpayuu

W3meHeHne BHYTPEHHEH SHEPIHM Tejla IPHU COBEPIICHUH PAOOThI: BBUIET
npoOKH U3 OYTBUIKM MOJ ACHCTBHEM C)KATOro BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUIECOIEMOHCTPALINS).

N3meHeHne  BHYTpEHHEW  sHepruu  (TeMIeparypel) Tena  IpHU
TerIonepeaaye.

OnpIT Mo aanabaTHOMY paCIIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenn mnapoBoil TypOMHBI, JABUTaTelis BHYTPEHHErO0 CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u KouaeHcanus. Micnapenue u kunenue. AOGCOIIOTHAS U
OTHOCHUTENIbHASL BIIAJKHOCTh BO31yXxa. HachllieHHbI nap. YaenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.

Tépnoe temo. Kpucramimueckue u amopdHble Tena. AHH3OTPONUs
CBOMCTB KpuCTauIoB. JKuakue kpuctamuibl. COBpEMEHHBIE MATEPUAJIBI.
[1naBneHue u kpucTayu3anus. Y ienbHas TeruioTa miasnenus. Cyonumanus.

VYpaBHeHHE TEIIIOBOTO OanaHca.

TexHuueckne ycTpoOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH MOJYyYEHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJIC HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHITIICHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGmronenune HarpeBaHus 1 MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, n1abopamopnvie padbonul
N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

Paznen 4. DjaekTpoauHAMHMKA

Tema 1. Inekmpocmamuka

OnekTpu3auus Tela. OIEKTpUYecKuid 3apsi. JIBa BuIa BIEKTPUUECKUX
3apsiioB. [IpOBOHUKYU, AURIIEKTPUKH U MOTYNPOBOJHHMKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsgoB. 3akoH KysioHa. TodedHBIN 3JIEKTPUYECKUM
3apsia. Dnekrpuueckoe nosie. Hanpsix€HHocTs anekTpudeckoro nojis. [Ipuniun
CYHEPHO3ULIUH JIEKTPUUECKUX TToNIeH. JIMHUY HAPSKEHHOCTHU 3IEKTPUUECKOTO
oIS,

PaGora cun anekrpocraruueckoro moss. [lorenmuman. PasHoctb
MOTEHUHUAJIOB. [IpOBOAHWKM W [HUAJEKTPUKUA B 3JIEKTPOCTATUYECKOM MOJIE.
Jlusnexktpuyeckasi IpOHUIIAEMOCTb.



DIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOT0 KOHAEHCATOPa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE SJIEKTPONPUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLINI IEUCTBUSA DJIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJIE 3aPSAKECHHBIX TEJL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATopa OT IUIOUIaaH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAIEKTPUIECKON TPOHULIAEMOCTH.

DOHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

N3mepenue 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYIIIECTBOBAHHUSI JIIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IoCTOIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE COINPOTUBIICHHE BEILECTBA.
ITocnenoBaTenpHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCT
AIIEKTPUYECKOTO TOKA.

DNeKTpOABIXKYLIAsl CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA.
3akoH OmMa s noiaHOW (3aMKHYTOHM) ayekTpuueckod 1nenu. Koporkoe
3aMbIKaHHE.

OneKkTpoHHAas  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHUMOCTH
COIPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnekTpudeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBomuuku.  CoOCTBeHHass W NpPUMECHas  MPOBOIAUMOCTD
nmoJIynpoBoJHUKOB. CBocTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpaX U pacijlaBax 3JIEKTPOJUTOB.
DNEeKTpOoaUuTUYECKas: JUCCOUALUS. DIEKTPOJIH3.

DIIEKTpUUYECKU TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITEIbHBIN
pazpsan. Monunus. [lnazma.

TexHuueckre yYCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: aMIIepMETD,
BOJILTMETP, PEOCTaT, MCTOYHHUKU TOKA, JJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTHBIICHUS, BaKyyMHBIN
JIMOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAPSKEHUS.



3aBHCHUMOCTD COIMPOTUBJICHUA TUIMHAPUYCCKUX IMPOBOJHUKOB OT AJIMHEI,
IIomaax MmonepeIYHoOro CCUCHUA U MaTcpurala.
CMmenia"HHoe COCANMHCHUC ITPOBOJHHUKOB.

[IpsiMoe u3MepeHue >IEKTPOABMXKYILIEH Ccuibl. KOpoTkoe 3aMblkaHUE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.
3aBUCHUMOCTh COIIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.
HckpoBoii pa3psa U NpOBOJAUMOCTb BO3AyXaA.
ODHOCTOPOHHSS TPOBOJIUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuenune cMenanHoro COeIUHEHUS PE3UCTOPOB.

W3MmepeHne 2IIeKTPOABIIKYIIECH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

Hab0mronenue amekTpoimsa.

MesknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIiecTBIsSETCs C
Y4ETOM COJAEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3€M C KypCaMM MaTE€MATHUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAYYHBIM (DakT, runores3a, Gpusnveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIETb, U3MEPEHHE.

Mamemamuka: pelieHHEe CUCTEMbl YpPaBHEHUW, JUHEHHas QyHKOus,
napaboiyia, runepoosa, ux rpaduKd U CBONCTBA, TPUTOHOMETPUUECKHUE
byHKINH: CUHYC, KOCHUHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI M UX MTPOEKIIMU HA OCH KOOPJHHAT,
CJI0’KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBWKEHHE B JKUBOM mpupone, Auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OpPraHU3MOB (BBl TEIUIONEpEeaayud, TEIIOBOE
paBHOBECHUE), JIEKTPUUECKUE SABJICHUS B )KMBOU MPUPOJIE.

Xumus: OTUCKPETHOE CTPOEHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI,
MOJIb BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJI,
KUIKOCTEW M ra3oB, DJIEKTPUYECKHE CBOWCTBA METAJUIOB, DJIEKTPOJUTHYECKAs
JUCCOLMALNS, TaJIbBAaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue IBMKEHUN C UCIIOJIb30BAHMEM MEXAHU3MOB,
YYET TpPEHUS B TEXHHMKE, MOIUIMIHUKH, UCIIOJB30BAHUE 3aKOHA COXPAHEHUS
UMIyJibCa B TEXHHUKE (pakeTa, BOAOMET MU ApPYTUE), JBUTATEIb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBOM XOJIOAWJIBHHMK, KOHJIULHUOHED,
TEXHOJIOTUM  IIOJIyYEHUs COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIIE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJOTHMM, JJEKTPOCTATHYECKas  3allWTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTeNbHbIE  MPUOOPBI,  ANEKTPOOCBETUTENbHBIE  MPHOOPHI,
raJbBaHHKA.



11 KUITACC Pa3aeu 4. DJieKTPOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAA UHOYKYUA

IToctostHHbIE  MarHuThl. B3auMoOJElWCTBHE IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe none. Bekrop marnuTtHOW uHAYKUMH. [IpuHumn cynepno3unuu
MAarHATHBIX NOJIeH. JInHMKM MarHuTHOM MHAYyKUMU. KapTuHa TMHUNA MarHUTHOU
WHYKIUH T0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA C TOKOM. KapTuHa JNWMHHN HHIYKIUH
MAarHuTHOTO TOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbeir Opcrena. B3aumopelictBue
MIPOBOJAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HaIlpaBJICHUE.

Cuna JlopeHma, €€ MoAyldb W HampaBieHuE. J[BukeHHe 3apsyKeHHOU
YJaCTHUIIBI B OJHOPOIHOM MarHuTHOM 1oJjie. Pabota cunsl Jloperna.

SIBeHne DSIEKTPOMAarHWUTHOW HMHAYKIUH. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOABUAKYIIAS CHIA HHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykiuu dapajes.

BuxpeBoe anexkrpuueckoe mosie. DJNEKTPOJABHXKYINAs Cujila WHAYKIWHU B
MPOBOJHUKE, IBMKYIIEMCS MMOCTYIIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTh. SIBI€HHE CAMOMHAYKLIMHU. OJEKTPOJABMXKYIIAs Cuia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TeXHUYEeCKHe YCTPOMCTBA W IPAKTHYECKOE IPUMEHEHUE: MOCTOSIHHBIC
MAarHWTbI, 3JEKTPOMATHUTHI, 3JICKTPOJABUIATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIUKA MAarHUTHOTO TIOJIS.

BzaumonenicTBre 1ByX POBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh  JJIEKTPOJBWXKYIIEH CHJIBI HWHIYKIMA OT CKOPOCTH
W3MEHEHMS MAarHUTHOTO MMOTOKA.

SIBiieHUE CAMOMHYKITUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie padbonvl

I/IBY‘ICHI/IG MAarovuTHOI'O IIOJIAI KaTyHIKH C TOKOM.

HCCHGI[OB&HI/IC HCﬁCTBHH IMOCTOsIHHOI'O MArHUTa Ha paMKy C TOKOM.
HCCHGI[OB&HI/IC SABJICHHS BHGKTpOMaFHI/ITHOﬁ HHAYKIHH.



Paznen 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmpoMazZHUMHbIE KOJ1€0AHUA

KonebatenbHas cucrema. CBoOOAHbIE MEXaHUYECKHE KOJEOAHUS.
["apmonnyeckue konedbanus. [lepuos, yactora, aMrmuTya u $hasza KoseOaHuu.
IIpyXuHHBIN MasITHUK. MaremaTtnuecknii MasITHUK.

VYpaBHeHuEe rapMOHNYECKUX KosneOanuid. [IpeBpalienre snepruu npu
rapMOHUYECKHUX KOJIEOAHUSIX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBHOM KOJe0aTelbHOM KOHTYpe. AHAJIOIHs MEXAY MEXaHWYECKUMHU HU
ANEKTPOMAarHUTHeIMU KosneOanusamu. dopmyna TomcoHa. 3akOH COXpaHEHUs
HHEPIUM B UJICATBHOM K0JIE0ATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KoyuedaHusX. BoIHy X 1eHHbIE
MexaHuyeckue kKosnebanus. Pesonanc. BeiHyX/1eHHbIE 3JI€KTpPOMarHUTHbIE
KOJICOaHMSI.

Ilepemennblii TOK. CHUHYCOMAAQIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE€ U JEHCTBYIOIEE 3HAUYEHHUE CUJIBI TOKA U
HaIPSHKEHUS.

Tpancdopmartop. [TpousBoacTBoO, nepegaya M NOTpeOIeHue
DNEKTPUYECKOW  DHEPIUHM. OKOJOTMYECKHE PHUCKA IpU  NPOU3BOACTBE
ANMEKTpOdHEprun. KynbTypa HCIONB30BaHUS IEKTPOIHEPTUU B IIOBCEIHEBHOU
KU3HU.

TexHu4yeckne yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: JIEKTPUUYECKUM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOAT€NIbHOW CUCTEMBbI (MIPYKUHHBIN WU
MaTE€MaTUYECKU MASTHHK).

HaOmronenue 3atyxaromux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Habmroienue pesonasca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CHJIBI TOK2 M HAIpPSIKEHUSI OT BPEMEHHM)
IS DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEJUHEHUM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUM 3JIEKTPOIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOAA MalbIX KoieOaHUil rpy3a Ha HUTH
OT JUIMHBI HUTU U MacCChl rpy3a.

HccnenoBaHne NEPEMEHHOTO TOKa B LENM U3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAHUMHbLE 80IHbL

Mexanudeckue BOJIHBI, yclioBUs pactpoctpaHenud. [lepumoa. Cxopocthb
pacnpocTpaHeHus U JJIMHA BOJIHBL. [lonepeynbie U MpoAO0IbHbIE BOJIHBI.
WNuTtepdepeHus u auPppakuus MEXaHUYECKUX BOJIH.



3Byk. CkopocTsb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DOJEKTPOMATHUTHBIE BOJIHBI. YCIIOBUSl M3JIy4€HUS DJIEKTPOMArHUTHBIX
BOJIH. B3auMHas opuenTanus BekTopoB E, B, V B djIeKTpOMarHuTHON BOJIHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIICHHE, MOIpU3aLUs,
mudpakuus, nuateppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxama 3JIeKTPOMarHUTHBIX BOJIH. IIprUMEHEHNE 3IEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpyuHLIMIIBI pagUOCBA3U U TENEBUACHU. Paguonokanus.

DNEeKTPpOMarHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuuyeckre ycTpoilCTBA U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKalbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE WM MEIULIUHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHHK 3BYKA.

HabGmronenue orpakeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenniuu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHUM.

HccnenoBanue  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPa)XCHWE,
npesioMJIeHUE, Moaspu3auus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. IIpsMOIMHEWHOE pPACHPOCTPAHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI oTpaxkeHUs: cBeta. [locTpoenue nzoopakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI TMPEJIOMJICHUS CBeTa. AOCOIIOTHBIM
rokasarenp npesnomiieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHsiii yroi
ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIi coctaB 6enoro ceera. L[Ber.

ColOuparomue U pacceuBaroiue JHUH3bL. ToHkas nuH3a. DokycHoe
paccTosiHME U ONTHYEcKas cuiia TOHKOW JuH3bl. [locTpoeHne m3o0pakeHuil B
coOMparouX 1 paccenBaronux JuH3ax. opmya TOHKOM JIUH3BI.

VBeaudeHue, JaBaeMoe JUH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBast onrtuka. Murtepdepenuns cBera. KorepeHTHbIE HCTOUHMKHU.
VYcnoBus HaOMIOJEHUS MAaKCUMYMOB M MHHUMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpakimonHas pemérka. YciaoBue HAOTIOIEHUS
[JIABHBIX MAKCUMyMOB MpU NAJACHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(dPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHudyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOEKIIMOHHBIN anmapaTr, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEIHOE pacpoCTpaHEHUE, OTPAXKEHUE U MTPETIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moielb CBETOBO/IA.

HccnenoBanre cBOMCTB M300paXKEHUH B JTMH3AX.

Mogenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

HaGaronenue nudpaku CBETA.

HabGmronenue nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyyenue cnexTpa ¢ mOMOIIbIO AUGPAKIUOHHON PEIETKH.

HaOnronenue nosspusanuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabonul

W3mepenue nokaszaresns NpeaoMIICHHs CTEKIIa.
HccnenoBanve  CBOMCTB ~ M300pakeHW B JIMH3aX.
HaOnronenue aucnepcuu cBera.

Pa3zges 6. OcHOBBI ceAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
['paHuubl  OPUMEHUMOCTH  Kjaccuuecko  mexaHuku. Iloctyrnars
CIIEHUAJIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJS CKOPOCTHU
CBETa B BaKyyMe, PUHIINI OTHOCUTEJIbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEJICHUE  BPEMEHM U
COKpAaIEHNE JIJINHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKOMN YaCTHULIBI.

CBsi3p MacCchl C JHEPIHEM W HMIIYJbCOM PEIATUBUCTCKOM YacCTHUIIBI.
DHEpPrus MmoKosl.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronel. Popmyna Ilnanka cBa3u 3Heprum (OTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITYJIbC (POTOHA.

OtkpeiTie u uccnefgoBanue ¢orodpdexra. Onbitel A. I'. Cronerosa.
3akoHbl (oTodddekra. YpaBHenue DitHmTeHa 11 Gororddexra. «KpacHas
rpanuna» Ghotodrddexra.

JlaBnenue ceeta. OnwiThl I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: (POTORIIEMEHT,
(dboToaTYMK, CoJIHEUHAs OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.



HccnenoBanue 3akoHOB BHeELIHEro (poToaddekra.
CBeToauon.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnwiTel Pezepdopia mo paccessHuio o -4acTHIL.
Ilnmanerapnas monenbs aroma. Iloctymarsl bopa. M3inyuenwe u mornioiieHue
(OTOHOB MpHU TEpexojie aToMa C OJHOTO YPOBHS JHEPruM Ha Apyrou. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aTOMa BOJIOPO/IA.

BomnHoBbie CBOMCTBA YaCTHLI. Bomnnbl ne bpomns.
KopryckyIspHOBOJTHOBOM Ay aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYCHHE.

TexHuueckne yCTpOMCTBA U IMPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

Habnronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTHI, I0KA3bIBAIOIINE CIIOKHOCTh CTPOCHUS siapa. OTKPBITHE
paguoakTUBHOCTH. OnbITHI Pe3epdop/ia 1o onpeneneHunio coctaBa

paanoakTUBHOTO u3nydeHnus. CBoiicTBa anbda-, 0eTa-, raMMa-u3IydeHHs.
Brnusinne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnan.  DIEKTpOHHBIM W TO3UTPOHHBIM  Oera-pacmaj.
[Mammanznydenue. 3aK0H pauOaKTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [{edexT maccsl sapa.
SnepHble peakuuu. Jlenenue u CUHTE3 €.

Snepusiii peaktop. TepmosiepHbiit cuHTe3. [IpoOieMbl U MEPCHEKTUBBI
AJIEPHOM DHEPIETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON SJHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MCTOI[BI HEI6J'IIOI[CHI/IH H peTUCTpalvN 3JICMCHTAPHBIX YAaCTHII.

dyHpaMeHTaIbHbIE B3aWMOJICHCTBUA. EXMHCTBO (Pu3MUECKON KapTHUHBI
MHpA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: JIO3UMETD,
Kamepa BuibcoHa, siepHbIi peakTop, aToMHas 6oM0a.

Jlemoncmpayuu
CUY€TYMK HOHU3UPYIOUIHUX YACTHII.
Yuenuueckuii 9KCnepumMeHm, nabopamophovie pabomwi

HccnenoBanne TpekoB 4acTull (10 TOTOBBIM (oTorpadusim).



Paspges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH
Oransl pa3BUTHS acTpOHOMMHM. lIpukiamHOoe W MHMPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH.
Bun 3Bé3qH0r0 HebOa. Co3Be3nus, spkue 3BE3BI, TJIAHETHI, X BUAUMOE
JBUKEHUE.
ConneuHas cucrema.

Connue. ConneyHass akTUBHOCTh. McrouHuk sHepruum ConHua v 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPHUCTUKH. [narpamma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTB». 3BE3/bl IVIABHOW IMOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIABHOM MOCJIEI0BATEILHOCTH. BHyTpeHHEE CTpOoeHUE
3B€311. COBpEMEHHBIE NPEJCTABIECHUS O IPOUCXOXKIECHUN U 3Bomronnn CosHua
Y 3BE3]1. DTanbl )KU3HU 3BE3.

Muineunsiii [1yte — Hama ["amaktuka. [lonoxxenue u nBuxkenue ComnHia B
lNanaktuke. Tunsl ramaktuk. Paguoranmaktuku u KBasapbl. UEpHblE IBIpHI B
AIpax TAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6na. Paz6eranue
ranakTuk. Teopus bonbioro B3peiBa. PennkroBoe nsiydeHue.

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie mpo0iemMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaGmronenus HEBOOPYKEHHBIM IJ1a30M c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM I8 ONpENETeHUs] TMOJIOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3/1usi CeBepHOro noiyuiapus u
ApKUE 3BE3BL.

Hab6mronenus B Teneckon Jlynsl, mnaner, Maeunoro [lyTu.

O0o0maromee NOBTOPEHUE

Ponpr ¢u3uMkum u acTpOHOMHM B HKOHOMHYECKOHM, TEXHOJOTHYECKOMH,
COLIMAJILBHOM M 3TUYECKOW cdepax NesATEeTbHOCTH YeJIOBEeKa, pojib U MECTO
GU3UKM W acCTPOHOMHUU B COBPEMEHHOM HAay4yHOM KapTHHE MHpA, POJb
¢dbuznyeckoit Teopuu B GOPMUPOBAHUU MPEACTABICHUN O (U3UUYECKON KapTUHE
MHUpa, MECTO (U3MYECKOW KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyIliecTBisieTcs ¢
YYETOM COJIEPKATENIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OHOJOrMU, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJIEHUE, HAYYHBIM (DakT, runores3a, Gpusuveckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIETb, U3MEPEHHE.

Mamemamuka: pemieHHEe CHUCTEMBl YpPAaBHEHHUW, TPUTOHOMETPUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'eHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U X MPOEKIIMU HA OCU KOOPJIUHAT,
CIIOKEHUE BEKTOPOB, NPOU3BOJHBIE JJIEMEHTAPHbIX (YHKUWN, MPU3HAKU
noj00usl TPEYTroNbHUKOB, OMpeAeNieHruEe IUIOMAAd TUIOCKUX (QUryp U o0bEma
TEJl.



Buonocus: >neKTpUYecKHe SBICHUS B XKUBOW MPHPOJE, KOJIeOaTeIbHbIC
JIBWKCHUS B YKUBOH TPUPOJIE, ONTHYECKUE SIBJICHUS B JKUBOW TIPUPOJIE,
JICHCTBYE paIMalliK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOW  PEIIETKH,
CTICKTPATbHBINA aHAJIN3.

l'eoepaghua: wmarHuTHbIE TOMIOCa 3€MJIM, 3alie’Kd MATHUTHBIX DY,
dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonocus: NUHUMA DIEKTpOIEpenad, TEHEepaTop MEpPEeMEHHOro TOKa,
AJIEKTPOJBUTATENb, HHIYKIIMOHHAS TI€Yb, pajiap, PaaIuoONPUEMHHK, TEICBU30D,
anTeHHa, TeiedoH, CBY-meub, MPOCKIIMOHHBIA anmapar, BOJOKOHHAS ONTHKA,
coJiHeYHas Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHET'O OBIIETI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «DPu3nMKa» HAa ypOBHE CPETHETO OOIIETO
oOpazoBaHus (0a30BbI  YpPOBEHb) JOJKHO OOECHEUYUTh JOCTHKCHHUE
CJIEIYIONUX JINYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImuHOCTHBIE pe3yibTaThl OCBOCHHMS ydeOHOTO mpenmera «Dusukay
JOJKHBI ~ OTpakaThb  TOTOBHOCTh U CIOCOOHOCTH  OOy4YaroIIMXcs
PYKOBOJICTBOBAThCA C(POPMHUPOBAHHON BHYTPEHHEW MO3UIMENH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTSAM POCCHHCKOTO 0OIIecTBa,
pacuIpeHrue >KM3HEHHOTO OIbITa U OMNbITa JACATEILHOCTH B MpoIEecce
peanu3alyu OCHOBHBIX HANpPABJICHUN BOCIUTATEIIBHOW NEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUMCKOro o0OIlecTBa; NPUHSITHE
TPaJMIIMOHHBIX 00II€YETIOBEYECKUX TYMAaHUCTUUECKUX U
JEMOKPATHYECKUX [IEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO AESATEILHOCTH B

MHTEpecax IPakIaHCKOTO
oOIIeCTBa, y4acTBOBATh B CAMOYIIPABICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;
YMEHHE B3aUMOJIEUCTBOBATh C COLIMATILHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QYyHKIHMSIMU U HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN
NESATENbHOCTH; 2) NATPHOTHYECKOT0 BOCIIUTAHUS

c(hOopMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA; IIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM,
JOCTHKEHUSM
pOCCHIICKMX VYE€HBIX B 00MactTh (GU3NKK H TEXHUKW; 3) JAYXOBHO-
HPaBCTBEHHOI'0 BOCHUTAHUA: CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEACHUS; CIHOCOOHOCTHh OIICHHMBATh CHUTYAIMI0O U TMPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE€ B ACSATEILHOCTH YUEHOTO; OCO3HAHUE JIMYHOTO BKJIA/Ia B
MMOCTPOCHUE YCTOMUUBOTO Oy AyIIero; 4) 3¢TeTH4eCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO

TBOpPYECTBA, MpHUCYIIEro (U3NYECKOM HayKe; S5) TPyJAoBOro BOCIMTAHUSA:
HMHTEpeC K pa3inyHbIM chepam mpodecCuoHaIbHON IeITeIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PUBMKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B
o0nacTy (U3HUKYU HA TMPOTSKEHUU BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:



c(hOpMUPOBAHHOCTH IKOJIOTUIECKON
KYJIbTYPbl, OCO3HaHHE TJI00aTHLHOTO
XapakTepa HSKOJOTMYECKHX MpoOJieM; IUIAHUPOBAaHUE U  OCYIIECTBIICHUE
JNEUCTBUN B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAHHUs LeJied YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA; PaCIIMPEHUE
OMBITA JIESITEIIbHOCTH KOJIOTUYECKON HAIPaBIEHHOCTH Ha
OCHOBE HMMEIOLIUXCS 3HAHUN 10 (U3HKE;
7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:
c(hopMUPOBAHHOCTh MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NUECKON HAyKH; OCO3HAHHME IIEHHOCTH Hay4YHOU
NEATeNbHOCTA, TOTOBHOCTb B TIPOIIECCE H3YUYECHUS (PUBUKU OCYILIECTBISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTENbHOCTh MHINBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue A1eiicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaIU3UPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LENIH JEATENbHOCTH, 3a7aBaTh
napameTpbl U KpUTEPUH UX
JOCTUXKEHUS;, BBISBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBAEMBIX
(¢u3NUeCcKUX SIBJICHUAX; pa3padaTbiBaTh IUIAH PEIICHHS] MPOOJIEMbI ¢ y4ETOM
aHaJIM3a UMEIOLUXCS
MaTepUaabHBIX W HEMAaTEpPUAIBHBIX PECYpPCOB; BHOCUTh KOPPEKTUBHI B
JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE
pe3ynbTaTOB  LEJIAM, OLEHUBATh PUCKU  TOCIEACTBUN  JEATEIBHOCTH;
KOOPAMHHUPOBATH U BBIOJIHATH padOTy B YCIOBUSX PEaIbHOTO,
BUPTYaJIbHOTO M  KOMOWHHPOBAHHOTO  B3aMMOJCIHCTBHUS;  pa3BUBATH
KpEaTUBHOE MBIILJICHUE IPU PEUIEHUH )KMU3HEHHBIX MTPOOJIEM.
ba3oBrblie ucciieqoBaTebCKue AeCTBHUSA: BIAJETh HAYYHONM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMHU
¢u3znueckoil HaykH; BJIaJETh HaBbIKAMU Y4eOHO-HCCIENOBATEIbCKOW U
IPOEKTHOM AESITENbHOCTU B 00JaCTH (PU3UKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a/1a4 (PU3NUECKOTO
coJlep>KaHMs, TPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HAHUS; BJIAJAETh BUIAMU
JESATENbHOCTH 1O TMOJYYEHUID HOBOTO 3HAHMS, €ro HWHTEPHpPETalnH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3jMUYHbIX Y4€OHBIX CHUTyalMsX, B TOM
Yucle TpPU CO3AAHUU YYEOHBIX TMPOEKTOB B 001acTH (DU3HUKH; BBIABIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJlM3upoBaTh 3ajlayy, BBIJIBUTaTh
TUNOTE3y €€ PEIICHHs, HAaXOJWTh AapryMEHThl I [JOKa3aTelIbCTBA CBOMX
YTBEPXKJICHUM, 3aJlaBaTh MapaMeTpbl U KPUTEPUM PEIICHHS; AHAIM3UPOBATH
IIOJIYYEHHBIE B XOJ€ PELICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUUECKU OLIEHUBATh UX
JOCTOBEPHOCTb, MPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIIOBUSX; CTaBUTh U
(dopMynpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON



NeSTENbHOCTH, B TOM YUCIIE IPU U3YyUYEHUHU (DU3UKU; 1aBATh OLEHKY HOBBIM

CUTYaIIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTH

3HaHMS MO (PU3UKE B MPAKTHUECKYIO 00IacTh
KU3HEJIEATEIbHOCTH; YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX

o0JacTeil; BbIIBUTaTh HOBBIE UJIEH, MTPEAJIaraTh OPUTMHAIBHBIE TOIXO0/IbI

Y pELIEHMs]; CTaBUTh IIPOOJIEMBI U 3a/1a4H, JOIYCKAOIINe

AIIbTEPHATUBHbBIC PEILICHHUS.

Padora ¢ wundopmanmeii: BiIajeTb HABbIKAMHU MOJYyYE€HUS HH(POPMALMH
(U3UYECKOr0 COACpPKAaHUS M3 MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIATh IOWCK, aHalM3, CHUCTEMAaTU3alUI0 U  HHTEPIPETALUIO
uHbOpMallMU pa3iNYHBIX BHIAOB U (QOpPM TMpPEACTaBICHHS, OIICHUBATH
JOCTOBEPHOCTH UH(POPMAILINH;

UCIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTMA B PpEIIEHUHM  KOTHUTUBHBIX, = KOMMYHHMKaTUBHBIX W
OpraHU3alMOHHBIX 33J1a4 C COOJIIOJIEHUEM TPEOOBAHMI SPrOHOMHUKHU, TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PeCypcOoCOEpPEKEHNs, IPABOBbIX U 3TUYECKUX HOPM,
HOpM WH(MOPMAITMOHHONW 0€30MacHOCTH;, CO37aBaTh TEKCTHl (PU3UUECKOTO
CoJlep KaHUsl B pa3iu4HbIX (popmaTax ¢ y4€TOM Ha3zHayeHUsT MHPOpMaLUU U
LEJNEeBOM ayAUTOpPUM, BBIOMpAs ONTUMAJIbHYIO (OpMY TMpEACTaBICHUS U
BU3YyaJIU3ALIHMH.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe AeiiCTBHUSI: OCYLICCTBISATH
oOlleHre Ha ypokax ()M3MKM M BO BHEYPOUHOM JEATEIBLHOCTU; PaClO3HABATh
MPEANOCHUIKN KOH(MIMKTHBIX CUTYyallui U CMSTYATh
KOH(MDIUKTHI; pPa3BEPHYTO W JIOTUYHO U3JIaraTh CBOK TOYKY 3pEHUSA C

HCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

NOHMMAaTh W HCMOJb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHIUBUIYaIbHOM paloThl; BBIOMpPATh TEMATUKy M METOAbl COBMECTHBIX
JEUCTBUI C yUETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEW Ka)XJOro WieHa KOJUICKTHUBA; MPUHUMATh UEIU
COBMECTHOM AESATETLHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBAThH JIEUCTBUS 110
e€ JOCTIKEHMIO: COCTAaBIISITh IUIAH JEUCTBUM, paclpelessTh pojid C y4ETOM
MHEHHUI y4YaCTHUKOB, 0OCYK/IaTh pe3yJIbTaThl COBMECTHON PabOThI; OLEHUBATh
Ka4ueCTBO CBOETO BKJIAJa U KaXKJIOI0 YY4aCTHHUKA KOMaH/]Ibl B
001Ut pe3yNbTar Mo pa3paboTaHHBIM KPUTEPUSIM; TIPEIJIaraTh HOBbIE TPOEKTHI,

OLICHUBATh UJEH C IO3ULIMY HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTHYECKONM 3HAYMMOCTU;, OCYIIECTBISATh MO3UTHBHOE

CTpaTErnuecKoe MOBEICHUE B PA3TUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcajibHble yueOHbIe AeiicTBusi CaMoOpraHu3anmsi:
CaMOCTOATENIHO OCYILECTBISATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JACTH
GU3UKK U aCTPOHOMHHM, BBISBJISATH MPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 33/1aUM; CAMOCTOSITEIILHO COCTABIIATH TUIAH PEIICHUST PACUETHBIX
M KAa4eCTBEHHBIX 3aJlay, IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThI ¢ yu€ToM



HMMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH UM MPEANOUYTEHUI; JaBaTh
OLICHKY HOBBIM CUTYAIIHsIM;

paciupsTh paMK1 y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a pelIeHuE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO 3PYIMLMUA B 00JacTH
(U3UKM, TOCTOSHHO TOBBIIATH CBOM OOpa30BaTENbHBIA M KYJbTYPHbBIA
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, BHOCUTh KOPPEKTHUBBI B ICITCILHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yNbTaTOB  IEJAM;  BJIAJACTh  HaBBIKAMHU
MO3HABATEIbHOM peQIeKCUM KaK OCO3HAaHMSI COBEpIIAEMbIX JCUCTBUU U
MBICJIUTENILHBIX TPOIIECCOB, MX PE3YJbTATOB U OCHOBAHUMN; HCIOIBH30BAThH
puEMBI pedICKCHA JJIsl OIICHKU CUTYAaIlUH, BRIOOpa
BEPHOTO pEIICHHS; YMETh OICGHWBATh PHUCKA M CBOEBPEMEHHO IPUHUMATh
PEIICHHMS TI0 UX
CHW)KEHUIO; TMPUHUMATh MOTHBbI M apryMEHTbl JApYruxX I[pU aHaIu3e
pE3yNbTATOB
JEeSTENHHOCTU;, MPUHUMATh CeOsl, TIOHUMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHAIIU3€ PE3yIbTaTOB
NeSTENHHOCTH; TIPU3HABATh CBOE MPABO M MPABO APYTHX
Ha OIINOKHU.
B mporecce qocTrkeHNs THYHOCTHBIX PE3YIbTaTOB OCBOCHHS TIPOTPAMMBI
no (Qusuke A YpPOBHsSI cpeaHero ooOiiero o0pa3oBaHHs y OO0yYarOUIUXCs

COBEPIIIEHCTBYETCS HIMOIIMOHALHBIH UHTEJIEKT, MpeAnoIararomii
c(hOpMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh ~ TMOHMMATh  CBOE

OMOIIMOHAJILHOE COCTOSHUE, BHJICTh HAIIPaBJICHUS pPa3BUTHS COOCTBEHHOU
AOMOIMOHANILHON cdepbl, ObITh yBEpPEeHHbIM B ce0e; caMOperyJIMpOBaHUA,
BKJIFOYAOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aTanTHPOBATHCS K IMOIMOHAIBLHBIM W3MCHCHHUSM U
MPOSIBJISITh  THOKOCTH, OBITH OTKPBHITHIM HOBOMY; BHYTPEHHEH MOTHBAIIHH,
BKJIFOYAIOIICH CTpEeMJICHHE K JOCTIIKEHHUIO IICIM M YCIIEeXy, OINTHMH3M,
WHUIIMATUBHOCTh, yYMEHHE JIeWCTBOBATh HCXOMAS M3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro MPU OCYHIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COMEPEKWBAHHWIO; COIMMAIBHBIX HABBIKOB, BKJIIOUYAIOIINX
CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C JPYTUMH JIFOJBMH, 3a00THTHCA,
MIPOSIBJISITH HHTEPEC U Pa3peliaTb KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce mpeaMmeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTb CHOPMUPOBAHHOCTh y OOYYAIOIIUXCS YMEHHIA:



JEMOHCTPUPOBATh Ha MNpPUMEpPAX pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JAEATEIBbHOCTH JIIOJAEH; YYUTBHIBATH I'PAHMIIBI
NPUMEHEHUSI U3YYEHHBIX (U3MUECKMX MOJENIe: MaTepuaibHas TOYKa,
MHepLMajbHas cUcTeMa OTCUYETa, abCOJIIOTHO TBEPAOE TENO, WICalIbHBIN Ta3,
MOJIENHN CTPOECHUS I'a30B, JKUIKOCTEN U TBEPABIX TEN, TOUCUHBIN AIEKTPUYECKUI
3apsj MpU peuieHUHM (PU3MYECKUX 3a]ad; paclo3HaBaThb (PU3NUYECKHUE SIBICHUS
(mpotieccbl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUHU CTPOEHHUS BEIIECTBA U JIEKTPOAMHAMUKNA: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBI)KEHUE, CBOOOJHOE NaJCHHUE TeET,
JIBUKEHUE 110 OKPY)KHOCTH, HHEpPLHUs, B3aUMOJEUCTBHE Tei, AUPPy3us,
OpOYHOBCKO€ JIBH)KEHUE, CTPOCHHME >KUIKOCTEH M TBEPIBIX TeJl, U3MEHEHUE
00BbEMa TeJ Mpu HarpeBaHUM (OXJIAXKIEHUH ), TETUIOBOE PAaBHOBECHUE, HCTIAPEHHE,
KOHJICHCAIUsl, IUIABJIICHUE, KPUCTAJIM3AlUs, KUIICHHWE, BJIAXXHOCTh BO3yXa,
IIOBBILICHUE NABJICHUS ra3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYJIE, CBS3b
MEXKIy MapameTpaMy COCTOSIHUS ra3a B HM30IPOLECCaxX, JJIEKTPHU3alus Tell,
B3aUMOJICHICTBUE 3apsOB; OIUCHIBATH MEXAHUYECKOE JBUKCHUE, MCIIOJIb3Ys
(¢u3NYecKue BEIMYMHBL: KOOpAHMHATA, NyTh, IEPEMEIICHHE, CKOPOCTb,
YCKOpEHHE, Macca Tela, CWJIa, HUMIIYJIbC Tela, KHUHETHYECKas DHEprus,
NOTEHUUANbHASI JHEPrusi, MexXaHHueckas paboTa, MEXaHMYECKas MOIIHOCTb;
Py ONHUCAHUM TPABWILHO TPAKTOBATh (U3MUECKUN CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, UX OOO3HAYEHHUS U €IUHUIbI, HAXOAUTHb (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYHMHY C JAPYIMMH BEJIMYMHAMM; OIUCHIBATH
U3Y4YCHHbIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBIECHMS, MCIOJIb3Ys
¢dbu3nyeckue BETUYMHBL: JaBJICHHUE rasza, TeMIIepaTypa, CpeAHssl KMHETUYecKas
DHEPIUsl XaOTUYECKOrO [BWKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTpPEHHss JHeprus, paboTa Trasa,
KO3((PUIIMEHT TMOJIE3HOTr0 JEHUCTBHS TEIJIOBOTO JBUTATENsl; MPU ONUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3WYECKUN CMBIC]I MCIOJIBb3YEMbIX BEJIWYUH, HUX
0003HAaYEHUsT W E€IWHMIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEIUYMHY C JPYITMMH BEJIMYMHAM; ONMCHIBATH H3yUYEHHbIE
ANIEKTPUYECKUE CBOMCTBA BEIIECTBA W BJIEKTPUUYECKUE SBJICHHS (TIPOLIECCHI),
UCTIONIb3Ysl (U3MYECKUE BEIUMYMHBL: BJIEKTPUUYECKUN 3apsll, AJIEKTPUUECKOE
[I0JIe, HANPsLKEHHOCTh IMOJIA, ITOTEHLHAN, PAa3HOCTh ITOTECHUHAIOB; IIpU
ONMMCAHUM MPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICI HCIOJb3YyEMBIX
BEJIMYMH, UX O0O3HAYCHMs] M €IMHHULIBI; YKa3blBaThb (POPMYJIbl, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BeJIMYMHAMH; AaHAJIU3UPOBATH
(bu3nYecKue IpoLecChl U SIBICHUS, UCTIOIb3Ys

dbu3nYecKrue 3aKOHBI W MPUHIMUIIBL: 3aKOH BceMupHoro Tsrorenus, [, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHUs MEXaHWYECKOM JHEPruH, 3aKOH
COXPAHEHMS UMITYJIbCA, IPUHLHUII CYNEPIIO3UIUN CUJI, IPUHLMUII PAaBHOIIPABUS
UHEPLUHAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0  TEOPHIO
CTPOCHMS BELIECTBA, Ta30BbIEC 3aKOHBI, CBA3b CPEIHEU KMHETUYECKOW YHEPIUHU
TEIJIOBOTO JIBMJKEHHSI MOJIEKYJ ¢ a0COJIIOTHOM TeMIlepaTypoil, MepBbIi 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAHEHHUs JIEKTPUYECKOro 3apsAna, 3akoH KyioHa,



MIPH STOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE
BBIp@KEHUE U yCIIOBUS (TPaHUIIBI, 001aCTH ) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMINBI JCHCTBUS MAalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS UX OE30MaCHOTO MCIIOJIb30BAHUS
B TIOBCEJHEBHON JKW3HH; BBIMOJIHATh DJKCIEPUMEHTHI 110 HCCICIOBAHUIO
(bu3MYecKuX SBIEHUN U MPOLECCOB C MCIOJb30BAaHUEM MPSMBIX U KOCBEHHBIX
HU3MEPEHUI, TPU STOM (GOPMYITHUPOBATH MPOOIIEMy/3a/1auy ¥ THIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY U3 TPEUIOKEHHOTO 000pyI0BaHMUS,
MPOBOJIUTH OMBIT W (HOPMYIHUPOBATH BBIBOJIbI; OCYIIECTBIATH MPSIMbIE U
KOCBCHHBIC HW3MEPCHHMs] (U3MUECKMX BEJIWYWH, TIPU OTOM BEIOWpATH
ONTUMAJIBHBIN CIIOCO0 M3MEPEHUSI M UCTIOIb30BaTh U3BECTHBIE METO/Ibl OLICHKU
MOTPENTHOCTeH M3MEPEHUH; HMCCIICIOBATh 3aBUCUMOCTH MEXKIY (HDU3UIECKUMU
BECJIMYMHAMM C  HWCIIOJIb30BAaHWEM  MPSMBIX  HW3MEPCHHHA, TMPU  ITOM
KOHCTPYHpPOBaTh  yCTaHOBKY, (UKCUPOBATh  PE3yJbTAThl  TOJYYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJIC TaOaull U TpadukoB, JenaTh
BBIBOJIBI 1O pe3yJibTaTaM MCCIENOBaHUS;, COOJII0NaTh MpaBuia 0e30MacHOTO
TpyJa TpHU TPOBEACHUU HCCIENOBAHUN B paMKax ydeOHOrO 3KCIEpUMEHTA,
y4eOHO-UCCIIeIOBATENbCKON U MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETFHBIX YCTPOWCTB H  JIADOpAaTOPHOTO OOOpYJOBaHWS; pEIIaTh
pacuéTHple 3a7aud C SBHO 3aJlaHHOW (U3MYECKON MOMAETBIO, HCIONIb3YS
dbu3nYecKue 3aKOHBl W TPUHIUIIBI, HA OCHOBE aHaiu3a YCJIOBHUS 3aJlayu
BBIOMPATh PU3UYECKYIO MOJIENb, BBIIEIATh (PU3NUECKHUE BEIIUUUHBI U (POPMYJIbL,
HEe0OXoauMbIe Uil €€ pelIeHus], MPOBOAUTh PACUEThI U OIIEHUBATH PEATIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3HUCCKON BEITNINHBI,

pemaTh KauyeCTBCHHBIC 3aJIauu: BBICTPAaWBaTh JIOTUYECKA
HEMPOTHUBOPEUYHBYIO IIETIOYKY PACCYKICHUN C OMOpPON Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SABIICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIMICHHH  Y4eOHBIX  3aJad  COBPEMCHHBIC
WHOOPMAITMOHHBIE  TEXHOJOTMH  JJIsi  TIOWCKA, CTPYKTYPUPOBAHWSI,
WHTEPHpPETallid W TPEACTABICHHWS YYCOHOW W HAyYHO-TIOMYJISPHOU
uHopMaIuu, TMONYYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAM3UPOBATh TMONyYaeMyl0 HH(POPMAIUIO; TMPUBOIUTH TMPUMEPHI BKIIAIa
POCCUMCKUX M 3apyOeKHBIX YUEHBIX(DM3UKOB B pa3BUTHUE HAYKH, OOBSCHEHUE
MPOIIECCOB OKPYXKAIOIIETO MHpPa, B pa3BUTHE TEXHUKA W TEXHOJOTHUN;
HCITOJI30BaTh TEOPETUYECKHUE 3HAHUSA MO (PU3UKE B MOBCETHEBHOMN KU3HU IS
oOecrieueHusi 0€30MAaCHOCTU TP OOpalleHHH ¢ MpHOOpaMu M TEXHHUYECKUMU
YCTpOMCTBAMH, JUISI  COXpAaHEHUS  3[0pOBbS W  COOJIOACHHUS  HOPM
HKOJIOTUYECKOTO TIOBEACHHUS B OKpY’KawlIleu cpeje; paboTaTh B Tpymme ¢
BEBITIOJTHCHUEM DPA3JIUYHBIX COIMATBHBIX POJICH, TUIAHHUPOBATH PabOTy TPYIIIIBI,
palMOHAJIBHO paclpeniesisiTh OO0S3aHHOCTH M IUTAHUPOBATH JIEATEIBHOCTh B
HECTAaHJAPTHBIX CHUTYaIlUsAX, aJICKBAaTHO OIEHWBATh BKJIQJ KaXIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.

K xoniy obyuenus B 11 kjacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpakaTb CHOPMUPOBAHHOCTh y OOYYAIOIIUXCS YMEHMIA:
JEMOHCTPUPOBATh HA TPHUMEPAX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMCHHOW HAy4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMCHHOW TEXHUKU U



TEXHOJIOTUH, B IPAKTUYECKON AEATEIBbHOCTHU JIFOJIEH, LIETOCTHOCTh U €JUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3HMUECKUX MOJICIICH:
TOYEYHBIA DJIEKTPUYECKUU 3aps]l, Jyd4 CBETA, TOYEYHbIA KMCTOYHUK CBETA,
AIEpHAasl MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sApa NpPU PELICHUU
dbu3nueckux 3ajay; pacrno3HaBaTh (Qu3nyeckue sBICHUS (IpoLecChl) U
OOBSICHATH MX HAa OCHOBE 3aKOHOB AJIEKTPOJWHAMUKM M KBAHTOBOHM (DM3HKH:
ANEKTpUYECKass TPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE
NEUCTBUSl TOKA, B3aWMOJICWCTBUE MAarHUTOB, SJEKTPOMATHUTHAs WHIYKIUS,
JEICTBUE MAarHUTHOIO MOJIA HA MPOBOAHUK C TOKOM M JBHXKYIIMICS 3apsi,
ANIEKTPOMArHUTHBIE KOJIEOAHUSI W BOJIHBI, MPSIMOJUHEHHOE PpaclIpOCTpaHEHUE
CBETa, OTPaKECHHUE, MpesIoMIIeHNE, HHTep(epeHIus, TUPPAKIH U MOIIpU3aALUs
CBeTa, nucnepcus cBeta, hotodnekrpudaeckuit 3¢dext (hororddekr), cBeToBOE
JlaBJI€HUE, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTPa aToMa BOAOPO/Ia,
€CTECTBEHHAsd MW HCKYCCTBEHHAs pPaJUOAKTHUBHOCTB; OIIMCHIBATH H3YYEHHBIE
CBOICTBA BEILIECTBA (AJIEKTPUUECKNE, MATHUTHBIE, ONITUYECKUE, FTEKTPUUECKYIO
MIPOBOJIMMOCTh PA3JIMYHBIX CpPEJ]) U AJIEKTPOMATHUTHBIE SIBJICHUS (TIPOLECCHI),
UCTIONB3YSl (PU3MYECKHE BEJIMYMHBI: JJIGKTPUYECKUI 3apsl, CHiIa TOKa,
AIEKTPUYECKOE HAIPSIKEHHE, DIIEKTPUYECKOE COINPOTUBIICHHE, PA3HOCTH
MOTEHIMAJIOB, AJIEKTPOJBIDKYIIAs cuja, padoTa TOKA, WHIYKIUS MAarHUTHOTO
nmonsi, cuia Awmmepa, cuna JlopeHa, MHIYKTUBHOCTb KATYIIKH, JHEPrus
ANEKTPUUYECKOTO M MArHUTHOrO TMOJEeH, Mepuoj] M 4YacToTa KojeOaHuil B
K0JIeOAaTeIbHOM KOHTYpe, 3aps] M CHJIa TOKa B IPOLECCE TapMOHUYECKHX
AJIIEKTPOMArHUTHBIX KojieOaHuid, (POKyCHOE pAcCCTOSIHUE M ONTHYECcKas Cuiia
JUH3BI, TPU OINWCAHUU TPABUIBHO TPAKTOBaTh (U3UYECKUN  CMBICI
UCIIOJIb3yEMbIX BEIMYMH, UX O0O3HAUEHHUS W €JIMHHULIBI, YKa3bIBaTh (OPMYJIbL,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMY;
ONKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SIBICHHUS U IPOLECCHI, HCIONb3Ys
¢bu3nYecKrue BEJIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, PHEPrusi U UMIYJIbC (OTOHA, MEPUOA MOJTypacnaaa, dHEprus
CBSA3M aTOMHBIX Sep, NPH ONHUCAHUM TMPABWIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAUYCHUS] M EIUMHUIILI, YKa3bIBaTh
(bopMyJIbl, CBS3bIBAIOLIME JAaHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMM, BBIYHCIATH 3HAUYC€HHUE (PU3MYECKOM BETWYMHBI, aHAJIU3UPOBATh
¢u3nueckue NpoLecchl M SBICHUS, HUCHOJb3ys (U3MUECKHE 3aKOHbI U
OpUHIMOBL: 3akoH OMa, 3aKOHBI IOCJIEOBAaTENIBHOIO M  IAPAJUIEIBHOTO
COCIMHEHUsI ITPOBOJHUKOB, 3aKOH [[koymsa—JIeHna, 3aK0H 3JIEKTPOMAarHUTHOU
WHIYKIUHK, 3aKOH MPSIMOJMHEHHOTO pPacHpOCTPAHEHUsI CBETa, 3aKOHbI
OTPaKEHMS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA, YPAaBHEHUE OWHINTEWHA IS
dboTorpdexra, 3aKOH COXpAHEHHUS SHEPIHH, 3aKOH COXPAHEHUs HMITYJIbCa,
3aKOH COXPAaHEHUs JJIEKTPUYECKOr0 3apsAna, 3aKOH COXPAHEHUS MAcCCOBOTO
4yucia, MOCTyNaTsel bopa, 3aK0H paJuoakKTUBHOIO pacnajia, Py dTOM pa3iandaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAXKEHHUE U
ycioBHsl (TpaHulbl, 00JIaCTH) NPUMEHHMOCTH; ONPENEIATh HalpaBlICeHUE
BEKTOpPA UHAYKI[MX MarHUTHOT'O MOJIS



MPOBOJHHUKA C TOKOM, CHIIbI Amniepa u cuibl JIopeHIa; CTpOuTh U OMUCHIBATH
n300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pPKajIoM,
TOHKOM JIMH30; BBINOJHATH SKCIEPUMEHTHI IO HMCCIIEIOBAHUIO (U3HUECKUX
SBJICHUN U TPOLECCOB C HUCIIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX HU3MEPEHHIA:
npy 3ToM  (QopMynIHpoBaTh mOpoOiemy/3afgadyy M TUIOTE3y Yy4eOHOro
DKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY U3 TIPEUIOKEHHOTO 000pyIOBaHMUS,
MPOBOJIUTH OMBIT W (HOPMYIHUPOBATH BBIBOJIBI; OCYIIECTBIATH MPSIMBIE U
KOCBEHHBIC HW3MEpEHHs (PU3WYECKMX BEJIMYMH, TPH DITOM BBIOMPATH
ONTUMAJbHBIN CIIOCOO U3MEPEHMSI U UCIOIb30BaTh U3BECTHBIE METO/AbI OLIEHKU
MOTPEIIHOCTEe U3MEPEHUI; UCCIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BEIMUMH C
WCTIOJIb30BAaHUEM TPSIMBIX W3MEPEHUI: MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
¢bukcUpoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (U3NYECKUX BEIUYHH B
BUC TaOmuil U TpaduKOB, JeJaTh BBIBOJABI MO pe3yJbTaTaM HCCICIOBAHUS;
co0moiaTh MpaBwiIa 0€30MacHOro Tpyda NpU NPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOTrO SKCIEpUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOM
JESITEIbHOCTU C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOIO
o0opynoBaHus; pellaTh pacu€THBIE 3ajlauyd C SIBHO 3aJaHHOM (Pu3nueckoi
MOJICJIbIO, MCTIONB3Ysl (PU3NYCCKUE 3aKOHBI M MPHUHIIMITBI, HA OCHOBE aHaIW3a
YCIIOBHSI 3a/Jaud BbIOMpaTh (U3HUECKYI0 MOJENb, BBIACIITh (PHU3NUECKUE
BEJIMUMHBI U POPMYJIIBI, HEOOXOAUMBIE ISl €€ peIIeHHs, IPOBOIUTH PACUETHI U
OLIEHUBATh PEAJILHOCTD MOJyYEHHOT0 3HaU€HUs (PU3HUECKON BEIUYUHBL;
pemiaTth KayeCTBCHHBIE 3aJ1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTHUBOPEUHBYIO IIEMOYKY PACCYKICHUN C OMOpPOM Ha M3yUEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHHS,;

UCIIOJIb30BaTh  MpPH  PEIIeHHH  Y4eOHBIX  3a/lad  COBPEMEHHBIC
uHOOpPMAIIMOHHBIE  TEXHOJIOTMM I TOWCKAa,  CTPYKTYPHPOBAHUA,
UHTEpPIpPETallud ¥  TNPEACTaBIeHUS y4eOHOM W HAyYHO-TOMYJISIPHOM
uHpOpMAIlMK, TIONYYEHHOW W3 PAa3MMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBATh TMOJIy4aeMyr WH(OpMaIuio; oOBICHITh MPUHITUIBI JTCUCTBUS
MaIliH, TPUOOPOB W TEXHUYECKUX YCTPOWCTB, pa3indaTh YCJIOBHS UX
0€30MacHOr0 MCIOJIb30BAHMS B IMOBCEJHEBHOM >KU3HH; NMPUBOJAUTH MPUMEPHI
BKJIaJla POCCHUUCKUX W 3apyOeKHBIX YUYEHBIX(H3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE TPOIECCOB OKPYXKAIOMIETO MHUpPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI{; HCTIOIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B IIOBCETHEBHOM
KU3HU I obOecrieueHus O€30MacHOCTUM MpU OOpalieHuu ¢ Mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, AJIi COXPAHEHUS 3/I0POBbS U COOIIOIEHUSI HOPM
HKOJIOTUYECKOTO TOBEJCHUS B OKpYXKalIel cpene; paboTrarh B Tpymme ¢
BBITIOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, IMIIAHUPOBATh pabOTy TPYIIIHI,
palMoHAIBHO pacHpeAensiaTh OO0S3aHHOCTH U IJIAaHUPOBATh ACSITENBHOCTH B
HECTAHJIAPTHBIX CUTYallMsAX, aJCKBAaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYMIIBI B PEUICHHE pacCCMAaTPUBAEMOI TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB u TeM
NMPOorpamMmbl

KoaunuyecTBo 4acoB

Bcero KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DiieKkTpOoHHbIE (G pPOBbIE)
o0pa3oBaTe/bHbIE PeCypcChl

Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O IO3HAHMUA

11 ®u3nKa ¥ METOJIBI ) bu6morexa [JOK
’ Hay4YHOTI'O ITI03HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmorekxa [JOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jamuka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI COXPAHEHUS
2.3 B MEXaHUKE 6 1 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJIIPHOKUHETH 5 . Bu6munoreka LIOK
' 4ECKOU TEOPHH https://m.edsoo.ru/7f41bf72




OcHOBBI bubnuoreka [JOK
3.2 TEPMOJUHAMUKHU 10 https://m.edsoo.ru/7f41bf72
ArperarHbie
13 COCTOSTHUSA 5 bubmuoreka [JOK
’ BeuiecTBa. PazoBble https://m.edsoo.ru/7f41bf72
Mepexo/1bl
Hroro no pazneny 24

Paznen 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
4.1 OekTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTosaHHBIM
4o AJIEKTPUYECKUN TOK. 1 bubmuoreka [JOK
) Toku B pa3mAuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68
[TPOT'PAMME
11 KJIACC
Ne HaumenoBanmue KoJsn4yecTBo yacoB duexkTpoHHbIe (LM pPOBbLIE)




n/m | pasaejioB M TeM Bcero KonTpoabHbie IMpakTn4yeckue oOpa3oBaTe/ibHbIE pecypchbl
NPOrpamMMslI padoTbI padoTbI
Paznen 1. JIEKTPOJIMHAMUKA
MarunutHoe nosne.
1.1 DeKTpOMArHUTHAS 11 1 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41¢97¢
WHTY KIS
Hroro no pasneny 11
Pazpen 2. KOJIEBAHUSI 1 BOJIHBI
Mexanunueckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 Bubnmorexa IIOK
https://m.edsoo.ru/7f41¢97¢
KOJIEOAHMS
Mexanndeckue 1
2.2 3JICKTPOMAarHUTHbBIC 5 1 bubmuoreka HOK
https://m.edsoo.ru/7f41¢97¢
BOJTHEI
but6mmoreka [JOK
23 Onrexa 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI cIelUaJILHOMN
TEOpUHU
OTHOCHUTEIBLHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c




Hroro no pazgeny

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DNIeMEHTHI KBaHTOBOMU 6 bubmmoreka [JOK
’ ONTUKH https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
42 Crpocrue aToma 4 https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
4.3 ATOMHOE 771p0 > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznpen 5. 9JIEMEHTBI ACTPOHOMUH N

ACTPO®U3NKU

51 DJIEMEHTHI aCTPOHOMUU . | bubnmnoreka [JOK
' 1 acTpOopU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 7

Paznen 6. OBGOBLIAIOIIEE TOBTOPEHUE

6.1 O6o06maromee 4 bubnmoreka [JOK
’ IIOBTOPEHHUE https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE INIAHUPOBAHUE 10 KJIACC

Ne| Tema ypoka KoanuecTBo yacos Hara DJIeKTPOHHbIE
H3yYeHUs ungposbie
I Bceero KonTposbHbie IIpakTHyeckue 00pa3oBaTe/bHbIE
/ padoThI padoTbl pecypcbl
n
dusnka — HayKa O IPUPOJIE. bubnuorexa [IOK
1 HayuHnble MeTo1bI O3HAHUSA 1 06.09.2023 https://m.edsoo.ru/ff0c32e 2
OKPY’KaIOIIEeTro MUpa
Pounb 1 MecTo ¢usuku B
(bopMUpPOBaHUN COBPEMEHHOM
Hay4YHOM KapTHHBI MUPA, B butmorexa OK
2 NPaKTHYECKOi eATETBHOCTH 1 08.09.2023 https://m.edsoo.ru/ff0c33e
moaei 6
MexaHnueckoe IBUXECHHE.
OTHOCHTEIHBHOCTD Bu6nuorexa [JOK
3 MEXaHUYICCKOIO NBHKCHHUA. 1 13.09.2023 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOpOCTb, 8
YCKOpEHUE
p . bubnuorexa [JOK
4 ABHOMCPHOE TIPAMOTHHEHHOC 1 15.09.2023 https://m.edsoo.ru/ff0c362 0
JIBIKEHUE
5 PaBHOyCKOpeHHOE 1 20.09.2023 bubmmoreka [JOK
MPSIMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372




<)

CB00OOHOE ITaJICHUE.

but6mmoreka [IOK

6 YckopeHue cBOOOTHOTO 22.09.2023 https://m.edsoo.ru/ff0c39¢c
MaJICHUs c
KpuBonuHeiinoe 1BUXKEHHE. bu6nuoreka [{IOK

7 JBr>KeHrE MaTeEpUaIbHON 27.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTH a
IIpuHIUIT OTHOCUTEIBHOCTH
lanunes. MHeprimanbHbie but6mmoreka [IOK

8 . 29.09.2023 https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBbiii 2
3akoH HproToHa -
Macca Tena. Cuna. [Ipunuun
CyIepHno3uiuu cuil. Bropoii bubmorexa OK

9 saxoH HbioToHa 118 04.10.2023 https://m.edsoo.ru/ff0c3be
MaTepHAIbHON TOUKHU 8
T . o bubmuoreka [JOK

10 DETHH 3AKOH HIbIOTOHA VI 06.10.2023 https://m.edsoo.ru/ff0c3be
MaTepHuaibHbIX TOUEK 3
3aKOH BCEMHUPHOIO
Tsarorenus. Cuiia TSKECTH. bu6mmorexa IIOK

11 TepBas KoCMHUECKas 11.10.2023 https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
C 3 bubnuoreka [JOK

12 Hia yIpyrocT. S5aKoH 13.10.2023 https://m.edsoo.ru/ff0c3el

I'yka. Bec Tena

8




13 | Cuna tpenus. Koaddunuent 18.10.2023 bubmmoreka [JOK
Tpenus. Cuina https://m.edsoo.ru/ff0c3{7
COIPOTUBIICHUS TPU
JBUKEHHUH TeJa B KUAKOCTU 6
WM ra3e
[TocTynarenbHOE M
BpalllaTelIbHOE ABM)KEHHE
a0COJIIOTHO TBEPIOTO TEA. bubanorexa LIOK

14 | MomenT cumpr. TIe4o CHIIBL 20.10.2023 https://m.edsoo.ru/ff0c41a
VYcioBust paBHOBECUS 6
TBEPIOTO TeNIA
Nmnynbc MmaTepuanbHOM
TOUYKH, CUCTEMBI
MaTepHaTbHBIX TOUYEK. bubmorexa [IOK

15 VIMITyJTbC CHITBL. 3aKOH 25.10.2023 https://m.edsoo.ru/ff0c43d
COXpaHEHUS UMITyJIbCA. 6
PeaktuBHOE nBUXKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

KI/IHGTI/ILIGCKafIN JHEPrus Bu6nuorexa [JOK
16 | MarcpualbHON TOYKH. 27.10.2023 https://m.edsoo.ru/ff0c450

Teopema 00 U3MEHEHUH
KMHETUYECKON SJHEPrUu

2




17

[loTeHumanbHas YHEPTHUs.
[ToreHmansHas 3HEprust
yapyro aegopMUpOBaHHOM
npyxunbl. [loTennmanbaas
SHEPTHUs Teja BOIHM3U
MMOBEPXHOCTU 3eMIIH

08.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c461
a

18

IloTeHunanbHBIC U

10.11.2023

bu6mmoreka [JOK

HEIMOTEHI[MAIbHBIE CUJIBI.
CBs13b pabOTHI
HEIMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXaHUYECKOMN
SHEPruu

https://m.edsoo.ru/ff0c478
c

19

JlaGopartopHnas pabota
«HccnenoBanue cBsA3U
paboThI CHJIBI C U3BMEHEHHEM
MEXaHHYECKOHN SHEPTUHU Telia
Ha MMPUMEpPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

15.11.2023

20

KonTponbnas pabota nmo Teme
«Kunemarnka. Jlunamuka.
3aKOHBI COXPAHEHUS B
MEXaHHKE)

17.11.2023

bu6mmorexa [JOK

https://m.edsoo.ru/ff0c4b7
4




21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBCKOE
nerxenue. Audpoysus

22.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapaktep JBUKEHUS U
B3aMMOJIENCTBUS YaCTHII
BelecTsa. Mozaenu CTpoeHust
ra3oB, )KUAKOCTEU U TBEPABIX
Ten

24.11.2023

23

Macca monexyn.

29.11.2023

KonuuecTBo BeriecTBa.
[Tocrossnnast ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u eé€
n3mepenue. [lkana
temnepatyp Llenbcus

01.12.2023

25

Uneanpuerii raz B MKT.
OcnoBHoe ypaBHenne MKT

06.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fd e

26

AOcontoTHast TeMrepaTypa
KaK Mepa cpefHen
KMHETUYECKON SHEPruu
JBUKCHHSI MOJIEKYJI.
YpaBHeHue
MenneneeBaKnaneiipona

08.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e




3akoH JlanbroHa. ["a3oBbIe

27 13.12.2023
3aKOHBI
Jlaboparopnas paboTa
«Uccnenosanue 3aBUCUMOCTHU
28 | MCXIY apameTpaMu 15.12.2023
COCTOSIHHSI Pa3pEKEHHOTO
raza
H3omnpornecchl B uacanbHOM bu6mmoreka [JOK
29 | rase u ux rpaduueckoe 20.12.2023 https://m.edsoo.ru/ff0c570
[IPEJICTABIICHUE <
30 | BHyTpeHHss SHEprus 22.12.2023 bubmuoreka [JOK
TEPMOJIUHAMUYECKOM https://m.edsoo.ru/ff0c595
CHCTEMBI U CIIOCOOBI €€
n3menennsa. Koanaectso
TETJIOTHI U paboTa.
BryTtpenHssa sHeprus 2
OJIHOQTOMHOTI'O HJI€aJIbHOTO
rasa
bu6mmorexa [JOK
31 Bupael Terionepenaun 27.12.2023 https://m.edsoo.ru/ff0c5¢3
6
VYV neapHas TEIUI0EMKOCTE
BemecTBa. KoandecTBo Bu6uorexa [JOK
32 | TCIUIOTHI IPpU TEIUIOEpeaaic. 29.12.2023 https://m.edsoo.ru/ff0c5¢3
AnuabaTtHBIi mporecc 6




[TepBoIii 3aK0H
TEPMOJAUHAMHUKHU U €r0

but6mmoreka [{OK

33 [IPUMEHCHNE K U30Iponeccam 10.01.2024 https://m.edsoo.ru/ff0cSefc
HeoOpaTuMocTh mporieccoB B bubmmoreka [JOK

34 | npupojue. Bropoii 3akoH 12.01.2024 https://m.edsoo.ru/ff0c623
TEPMOIMHAMHUKH 0

. bubnunorexa LIOK

35 Ip HHHHEI aeiictaus n KT 17.01.2024 https://m.edsoo.ru/ff0c600
TETIOBOM MaITUHBI .

36 | Huxkn Kapnuo u ero KITJ] 19.01.2024
DKOJIOTHYECKUE TTPOOTEMBI

37 24.01.2024
TETUIOHEPTETHKHU
O6o0maromuii ypok bubmmoreka [JOK

38 | «MomekysipHas (pU3HKa. 26.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTMHAMUKID) 8
Konrponbnas padora no reme
«MonexynspHas Qpu3MKa. bubmorexa [IOK

39 OCHOBBI TEPMOHHAMUKI 31.01.2024 élttps://m.edsoo.ru/ffOc6a5
[TapoobpazoBanue u bubmmoreka [JOK

40 | xonaeHcauus. Mcrapenue u 02.02.2024 https://m.edsoo.ru/ff0c63b

KUIICHUC

6




AOcoroTHAs U

but6mmoreka [IOK

4] | OTHOCHTENBHAS BIIAJKHOCTH 07.02.2024 https://m.edsoo.ru/ff0c64d
BO3ayXxa. HachlmeHHbIH map 8
TBépnoe Teno.
Kpucrannnueckue u
aMop(QHBIC TeTa. Bu6morexa LIOK
42 | AHH30TpONHS CBOHCTB 09.02.2024 https://m.eds0o.rw/ffc65f
KpucTajuioB. JKuakue 0
Kkpuctasibl. COBpeMEHHBIE
MaTepuabl
[InaBnenue u
KpUCTAIUIM3aIHMsA. Y IelIbHas bubmorexa [OK
43 T —— 14.02.2024 https://m.edsoo.ru/ff0c670
C 8
yonmumanus
v bubnmoreka [JOK
44 PABHCHHUE TCILTOBOTO 16.02.2024 https://m.edsoo.ru/ff0c682
OanmaHca 0
DJeKTpu3anus Tell.
A DneKkTpuyecKkuii 3aps. J{sa 51 022004 bubmorexa [IOK
5 BHJTA DEKTPHUECKHX 3aPSATOB .02. https://m.edsoo.ru/ff0c6bc
c
[TpoBOAHMKY, TUANEKTPUKH U
MOJTYIIPOBOIHUKH. 3aKOH Bubmmoreka [IOK
46 28.02.2024 https://m.edsoo.ru/ff0c6be

COXPaHEHHS IEKTPUIECKOTO
3apsiia

C




B3aumoneiicTBre 3aps10B.

but6mmoreka [IOK

47 | 3akon Kynona. Toueunsiii 01.03.2024 https://m.edsoo.ru/ff0c6ce
DIIEKTPHUCCKUIT 3apsi/T 4
HamnpsoxénnocTts
AIIEKTPUYECKOTO TOJIS. Bu6nnorexa [IOK

48 | Illpunumm cyneprnosuimm 06.03.2024 https://m.edsoo.ru/ff0c6df
NEKTPUUECKUX MOJIEH. 2
JInann HanpsKEHHOCTH
Pabora cun
3JIEKTPOCTATUYECKOTO TIOJIS. butmmoreka [IOK

49 TMoTermuan. PasHocTs 13.03.2024 https://m.edsoo.ru/ff0c610
MOTEHIINAJIOB 0
[TpOBOIHHKY ¥ TUAIICKTPUKH
B DJIEKTPOCTATHYECKOM IIOJIE. bubmorexa OK

50 JlHeKTpHUeCKas 15.03.2024 https://m.edsoo.ru/ff0c701
MIPOHUIIAEMOCTh 8
3 " bubnmoreka [JOK

51 JICKTPOCMEOCTD- 20.03.2024 https://m.edsoo.ru/ff0c712
Konpnencarop 6
DNEKTPOEMKOCTD MIJIOCKOTO bubnmoreka [JOK

52 | KoHAeHcaTtopa. DHEPTUs 22.03.2024 https://m.edsoo.ru/ff0c72¢
3apsHKEHHOTO KOH/IEHCAaTopa 0
JlaGopatopHas pabota
"N3mepeHue 3IeKTPOEMKOCTH

53 03.04.2024

KOHJIeHcaTopa"




54

[TpuHIMD AEHCTBUS U
MIPUMEHEHUE KOHJEHCATOPOB,
KOIUPOBAJIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3azemieHUE
AIIEKTPONPUOOPOB

05.04.2024

55

DNEeKTPUYECKUN TOK, YCIOBHUS
€ro CyIIeCTBOBAHUSI.
[TocTostHubINM TOK. CHila TOKa.
Hanpsoxenne.
Conporunenue. 3akoH Oma
JUTSL y4acTKa LeTH

10.04.2024

56

ITocnemoBarennpHOE,
[apajuIeIbHOE, CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB.
JlaGoparopHnas pabota
«M3y4yeHne cMeIanHoro

0.5

12.04.2024

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c74f
0

COCIMHCHUA PE3UCTOPOB»

57

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

17.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783

8




58

3axod Oma 111 HOJTHOU
(3aMKHYTOI) 3JIEKTpUYECKON
nenu. KopoTkoe 3aMbIKaHMeE.
JlaGopatopHas pabota
«3mepenune DJ1C nucrounmka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

19.04.2024

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DNEeKTpOHHAs IPOBOJAUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
COIPOTUBIICHUS METAIIIIOB OT
TeMIIepaTyphbl.
CBepxnpoBOUMOCTb

24.04.2024

60

DJIEKTPUUYECKUI TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

26.04.2024

61

[TomynpoBoIHHUKY, UX
COOCTBEHHAs M IPUMECHast
npoBoauMOocTh. CBoiicTBa p
—n-nepexoa.
[ToynpoBOTHUKOBEIE
npudOpbI

03.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a

€




DJEKTPUYECKUH TOK B
pacTBopax U pacruiaBax

bubmuoreka [IOK

62 | SJACKTPOJIUTOB. 08.05.2024 https://m.edsoo.ru/ff0c82b
DIIEeKTPOTUTHIECKAS a
JUccoLranus. JNEeKTPOIIN3
DNEeKTpUYECKUN TOK B razax.
CaMOCTOSTENbHBIN 1 bubmorexa OK

03 | LecaMOCTOSTEIbHEL paspsiL. 10.05.2024 https://m.edsoo.ru/ff0c84a

[

Mounnus. [Inazma -
DrexTpuyecKkrue Ipubopsl U
YCTpPOMCTBA U UX

64 | TpakTHYeCKOe IMPUMEHEHHE. 15.05.2024 brbmorexa LIOK
TIpaBuia TEXHUKH https://m.edsoo.ru/ff0c86f ¢
Oe3omacHoCTU
0606 N bu6muoreka [JOK

65 ODIIAIOTLHMH ypOK 17.05.2024 https://m.edsoo.ru/ff0c88b
«DNEKTPOIMHAMUKAY o
KonTponbHas pabota no teme
«DNeKTPOCTaTHKA. Bu6miorexa [IOK

66 | I[1OCTOSHHBIH >IIEKTPUICCKUH 22.05.2024 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inuuHbIX a
cpenax»
PesepBHBIiT ypoK. bubmmoreka [JOK

67 | Konrponbnas pabora no reme 24.05.2024 https://m.edsoo.ru/ff0c8c5
"JnekTpoauHaMuKa" 6

68 | PesepBHBIiT ypoOK. 28.05.2024 bubnmoreka [JOK

O06o00maromuii ypok 1mo

https://m.edsoo0.ru/ff0c8f6




TemaM 10 xiacca

(¢]

OBHIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68




11 KUIACC

KaTyKnu ¢ TOKOM>»

Ne| Tema ypoka Koun4yecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero KoHTpoJbHbIE IpakTHYecKue H3yqeHUs ungposbie
n padoThI padoThI o0pa3oBaTebHbIE
/ pecypcsl
n
[TocTosiHHBIE MAarHUTHI U X
B3aMMO/ICHCTBHUE.
MarnutHoe nose. Bextop bubnmorexa [IOK
N 1 06.09.2023 https://m.edsoo.ru/ff0c977
MarHUTHOM MHIYKIIHH. .
JIvHUM MarHUTHOW UHIYKIUU =
MaruauTHO€ noJie
MPOBOJIHUKA C TOKOM. OIBIT
2 3 B . 1 08.09.2023 bubmmoreka [JOK
peTeaa. B3auMOACUCTBUC https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHnas pabota
«/3y4eHne MarHUTHOTO TI0JIs 1 1 13.09.2023 brbmorexa LIOK

https://m.edsoo.ru/ff0c98fe




JleficTBME MarHUTHOTO IOJIS
Ha TIPOBOJIHUK C TOKOM.
Cuna Ammepa.
JlaboparopHas pabota
«HccnenoBanne necTBUS
MMOCTOSTHHOTO MarHuTa Ha
paMKy C TOKOM»

15.09.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac
0

JleficTBME MarHUTHOTO IOJIS
Ha JBIKYIIYIOCS

3apspKeHHYI0 yactuily. Cuma
Jlopenma. Pabora cuib
Jlopenua

20.09.2023

bubnuoreka [JOK

https://m.edsoo0.ru/ff0c9df
4

DIIEKTpOMarHuTHast
unaykuud. [loTok BekTopa
MarauTHoM uHAyKImu. SJC
UHIYKIUU. 3aKOH
3JIEKTPOMATrHUTHOMN
uHaykiuu Dapagest

22.09.2023

JlaGopaTopHas pabota
«HccnenoBanue sIBJIeHUS
3JIEKTPOMATrHUTHOMN
WHTYKITHID»

27.09.2023

bubmmoreka [JOK
https://m.edsoo.ru/ff0cal5
0




NunykTuBHOCTS. SIBIeHUE
camounaykiuu. 3J1C
CaMOUHAYKIUU. DHEPTUS
MAarHMTHOTO IOl KaTYIIKHU C
TOKOM.

DIEKTPOMArHuTHOE I0Jie

29.09.2023

bub6mmoreka [{OK

https://m.edsoo.ru/ff0ca60
0

TexHnueckue ycTpoucTsa u
UX IPUMCHECHHE:
IIOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMAarHuTHlI,
JJIEKTPOJIBUIaTEINb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX

04.10.2023

YaCTHUIl, MHAYKIXOHHAS TI€Yb

10

O6o0maromuii ypok
«MarsuTtHoOe 1ozJe.
DneKTpoMarHuTHas
WHIYKITAS

06.10.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab8
2

11

Konrponsnas padora no
TeMe «MarHuTHoe ToJe.
DJNeKTpOMarHuTHas
VHIYKLHSD)

11.10.2023

bub6mmoreka [{OK

https://m.edsoo.ru/ff0cads
8




12

CB0OOOTHBIC MEXaHHUECKUE
kosebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHX KoJeOaHHi.
[IpeBpauienue s3Hepruu

13.10.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota
«HccnemoBanue
3aBUCHMOCTH MEpUoa
MaJibIX KoJieOaHuii Tpy3a Ha
HUTH OT JJTUHBI HUTU U
Macchl Tpy3a»

18.10.2023

14

KonebatenbHbIi KOHTYD.
CBoOoaubIe
AJIEKTPOMArHUTHBIE
KoJIcOaHMS B UACATTEHOM
KOJIeOATEIbHOM KOHTYDE.
AHaJorus Mexy

20.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb82
0

MEXaHUYECKUMHU U
3IEKTPOMAarHUTHBIMH
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTHUH B
U/1eaIbHOM KoJ1e0aTeIbHOM
KOHTYype

25.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c
4




16

IIpencrasienue o
3aTyXaroIuX KojaeOaHHsIX.
BriHyXcHHBIE
MeXaHHYEeCKue KojaeOaHusl.
Pesonanc. BeinyxaeHHbie
JJIEKTPOMAarHUTHBIE
Kose0aHus

27.10.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbby
6

17

IIepeMeHHBIN TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEHCTBYIOILIEE 3HAUCHHE
CUJIBI TOKA W HAIPSIKEHUS

08.11.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpauchopmarop.
[IpousBoxacTBO, Nepenaya u
norpe0ieHue
EKTPHUYECKON DHEPTUU

10.11.2023

19

YerpoiicTBo u
MPaKTUYECKOE TPUMEHEHUE

15.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc32

AJIEKTPUYECKOTrO 3BOHKA,
reLeparopa nepeMeHHOro
TOKa, JTUHHUH
3JIEKTporepenay

X




20

OKOJIOTUYECKUE PUCKHU IIPH
IIPOU3BOJCTBE
anekTposneprun. Kynerypa
HCIIOJIb30BaHMS
3JIEKTPOIHEPIUH B
IMOBCEAHEBHOM KU3HU

17.11.2023

21

Mexann4deckre BOJHBI,
YCJIOBUS paclpOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JINHA
BOJIHBL. [loniepeunsie u
MIPOJI0JIbHBIE BOJIHBI

22.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca5
4

22

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

24.11.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cccO ¢

23

SHGKTI)OM&FHI/ITHI)IG BOJIHBI,
UX CBOWCTBA M CKOPOCTb.
[IIxana 31€KTPOMarHUTHBIX
BOJIH

29.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHUUIBI pauoCBA3U U
TeneBuacHusa. Passutue
CPEACTB CBS3H.
Pagnomnokanus

01.12.2023

25

KonrtponsHas padora
«KonebGanust 1 BOJTHBI»

06.12.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc618




[Ipssmonunelinoe

pacnpocTpaHeHHUE CBETA B Bu6morexa IIOK
26 | OIHOPOAHOI cpere. 08.12.2023 https://m.edsoo.ru/ff0cd35
TodeuHbIi HCTOYHUK CBETA. 0
JIyu cBera
OrtpaxkeHue cBeTa. 3aKOHbI
OTpakKCHHS CBETA. Bubmmorexa OK
27 . 13.12.2023 https://m.edsoo.ru/ff0cd4e
[TocTpoenue n3o0paxeHuit B 0
IJIOCKOM 3epKaje
[Ipenomiienue ceera.
[Tonnoe BHyTpeHHEe Bubmmoreka [IOK
28 | otpakenue. IIpesenbHpri 15.12.2023 https://m.edsoo.ru/ff0cd7f
YTOJI TIOJIHOTO BHYTPEHHETO 6
OTpaKCHHUS
JlaboparopHas pabota bubnmoreka [JOK
29 | «HM3MmepeHue nokaszarens 19.12.2023 https://m.edsoo.ru/ff0cd67
MIPEIOMIICHUS CTEKIIa) a
JIunsel. [loctpoenue
M300paKEHUM B JIMH3E. Bubmorexa TIOK
30 DOpPMYITa TOHKOR JHH3BL. 22.12.2023 https://m.edsoo.ru/ff0cdd1
VYBenu4yeHue JUH3bI €
JlaboparopHas pabota
31 | «HccrnenoBaHue CBOICTB 27.12.2023

M300paXeHUH B TUH3AX)




Hucnepcus cera. CosxxHbIN
coctaB Oenoro ceera. L{Ber.

32 | Jlaboparopnas pabora 29.12.2023
«Habnronenue gucnepcuun
CBETa»
WnTepdepennys ceera. bu6mmoreka [IOK

33 | Jdudpakmaus cBera. 10.01.2024 https://m.edsoo.ru/ff0ced2
Judpakuonnas pemeéTka 2
[TonepedyHOCTH CBETOBBIX bubnmnoreka [JOK

34 BouiH. [lonmspusanus ceera 12.01.2024 https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOps U

35 | yCTpoOWMCTBa M YCIOBHS UX 17.01.2024
6€3011acCHOTr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH
KJIACCUYECKON MEXAHHKH. Bubnmorexa IIOK

36 TloCTYTaTHI CHIeHATBHOI 19.01.2024 https://m.edsoo.ru/ff0cf86
TEOPUHU OTHOCHTEIHLHOCTH 2
OTHOCHTENBHOCTh
OJIHOBPEMEHHOCTH. bu6nuoreka [JOK

37 3amenJieHre BpEeMEHH U 24.01.2024 https://m.edsoo.ru/ff0cfa42
COKpAII[EHUE JTTHHBI
DHEPrusi U UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBI. Bu6mnuorexa [IOK

38 CBsi3b MacChl C 9HEPTHEH U 26.01.2024 https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHsI TOKOS

39 | KonrtponbHas pabota 31.01.2024 bubnuoreka [JOK

«Ontuka. OCHOBBI




CIIEMAJIbHON TEOpUU
OTHOCHUTEIILHOCTU

https://m.edsoo.ru/ff0cf6£0

®otonbl. ®opmyia [1nanka.

bubmuoreka [JOK

40 OHeprus U UMILyJsC (PoToHA 02.02.2024 https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE

41 | dorosddexra. Onpiter A. T 07.02.2024 brbmorexa [IOK
Croerosa https://m.edsoo.ru/ff0cffc4
3akonbl PoTorddexra.
VYpaBHeHnne DUHINTEHHA IS bubmnuorexa [IOK

42 borosbdexra. «KpacHas 09.02.2024 https://m.edsoo.ru/ff0d015
rpanunay Gorodaddexra €
Hasnenue ceeta. OnbiThl 1. bubmoreka [JOK

43 | H.Jlebenea. Xummudeckoe 14.02.2024 https://m.edsoo.ru/ff0d04a
JIeiCTBHE CBETa 6
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:

44 | dorodnement, poTomaTyuK, 16.02.2024
coJiHeuHas OaTapes,
CBETOHO/T
Pemenue 3agad mo reme but6mmoreka [JOK

45 | «2neMeHTHl KBAaHTOBOM 21.02.2024 https://m.edsoo.ru/ff0d030

2

OIITUKID)




Monens atoma ToMcoHa.

Onebite Peseppopaa mo bubnmorexa [IOK

46 PACCESTHHIO 0-UACTHIL, 28.02.2024 https://m.edsoo.1u/ff0d091
[Inanerapnas mozens aroma 4

47 | Tocrynarsi Bopa 01.03.2024 iﬁ%ﬁi:ﬁﬁ?ﬁm 0afa
H3nydenue u norioumeHue
(OTOHOB MpH Mepexojie

48 | aroma ¢ 0JHOro ypOBHS 06.03.2024 bubmiorexa IOK
SHEPrUH Ha ApYroif. Bupi https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BoaHoBBIE CBOMCTBA YacTHII.
Bonnsl ne bpoiins. Bu6suoreka LIOK

49 | KopmyckyispHo-BoIHOBON 13.03.2024 https://m.edsoo.ru/ff0d0ca
nyanu3M. CIIOHTaHHOE | 8
BBIHYKJICHHOE H3Ty4YCHHE
OtkpbiTHE
panroakTUBHOCTH. OIBITHI Bu6suoreka LIOK

50 | Pesepdopma mo 15.03.2024 hitps://m.edsoo.ru/ff0dOfd
OIPENICICHUIO COCTaBa 2
PaIMOAKTUBHOTO U3TyYCHUS
Cgoiicta anbpa-, 6eta-,
raMma-u3JydeHus. Biausaue

51 20.03.2024

pPaZOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBbI




OTKpbITHE IPOTOHA U
Heitpona. M3oTomsl. Anbga-
pacnaj. DJIeKTPOHHBIA U

bu6nmoreka [IOK

52 MO3UTPOHHBIH GeTa-pacra. 22.03.2024 https://m.edsoo.ru/ff0d116
l'amma-uzmydenue 2
OHeprust CBA3M HyKJIOHOB B
anpe. SlnepHble peakiyu.
SInepHblii peakTop. Bu6mmorexa [IOK
53 TIpoGIIeMBi, TIEPCTIEKTHEBI, 03.04.2024 https://m.edsoo.ru/ff0d135
9KOJIOTUYECKUE aCTIEKThI b
SIIEPHOM DHEPIEeTUKU
OneMeHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA.
Mertoabl HaOMIOEHUS U
perucTpaimu 31eMeHTapHbIX
yactull. Kpyrislii cron bu6mmoreka [IOK
54 | «DysnamMeHTaTbHbBIE 05.04.2024 https://m.edsoo.ru/ff0d0e3

B3auMoJiercTBusl. EnUHCTBO
(U3NIECKO KapTUHBI MEPay

8




55

Bun 3Bé3aH0rO0 Hebda.
Co3Besausi, spKue 3BE31pbl,
IIJTaHCThI, UX BUAUMOC
nBwxenue. CosHevHas
cucreMa

10.04.2024

56

Comnnue. Conneunas
aKTUBHOCTb. VIcTOUHUK
sHeprun CoJiHLa U 3BE3]

12.04.2024

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3]IbI
IJIaBHOM

17.04.2024

MOCTIEI0BATEIHHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE
MIPE/ICTABJICHUS O
MIPOUCXOKIACHUHN U
sBomtounu CoJiHIa U 3BE3]T

58

Mneunsiii [1yTe — Hamma
T'amakTuka. [Tomoxenune u
nBrkenre CoJiHIa B
T'amakTuke. ["'anakTuku.
U&EpHbie AbIpHI B Apax
raJlakTUK

19.04.2024




59

Bcenennas. Paz6eranue
rajakTuk. Teopus
Bonbmioro B3peIBa.
PenukroBoe u3nydeHue.
MeraraiakTuka

24.04.2024

60

Hepemennsie mpoGiembl
aCTPOHOMUU

26.04.2024

61

KonTtpomnbHas pabora
«DJIeMEHTBI aCTPOHOMHH 1
acTpopu3uKm»

03.05.2024

62

O6o06maromuii ypok. Posb
(U3MKK ¥ aCTPOHOMUH B
9KOHOMHYECKOMH,
TEXHOJIOTUYECKOM,
COIMAITBHOM 1 3THYECKOI

08.05.2024

cdepax AesITeTbHOCTH
YenoBeKa

63

Oo6o06maromuit ypok. Pois n
MECTO (PU3UKHU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOH KapTUHE MUpPa

10.05.2024




Oo6o6maromuit ypok. Posb
(uznueckoil Teopuu B

64 | dopmupoBanun
MPEJICTABICHUMN O
¢bu3nuecKoi KapTHHE MUpa

15.05.2024

O6o06maromuit ypok. Mecrto
(u3nUecKoi KapTUHBI MUpa
B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX

65

MPEJICTaBICHUIN O
pUpoae

17.05.2024

PesepBHBIil ypok.
MarsuTHoOE€ I10JI€.
DNeKTpOMarHuTHas
UHIYKIUA

66

22.05.2024

PezepBHbIii ypok. OnTuka.
67 | OCHOBBI cielIHAILHOMN
TEOPHUH OTHOCUTEIHHOCTH

24.05.2024

68 | Pesepnsiii ypok. KBanToBas
¢usuka. DIeMeHTHI

29.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d178

aCTPOHOMUU U acTPOPHU3UKU

5

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYUEBHbBIE
MATEPHUAJIbI JJIAA YYHEHUKA

. ®dusuka, 10 kmacc/ Msxumes I'.4., byxosues b.b., Corckuit H.H. nmox
penakuueit [lapdentreBoit H.A., AkuinonepHoe obmiectBo «M3maTenscTBo
«IIpocBemienue»

. ®usuka, 11 kmace/ Mskummes I'.J1., byxosues b.b., Yapyrun B.M. nox

penaknueit I[lapdentoeBoii H.A., AkninonepHoe odmecTBo «M3maTeabcTBo
«IIpocseienue»

®uzuka. 10 xmacc. OnekrpoHHoe npwiokenue (DVD) k yuyeOHuKy
MskumieBa

['.4.,®usuka. 11 kinacc. dnexkrponHoe npunoxenue (DVD) k yueOHuKyY
Msxkumesa ['.51.,

byxoguesa b.b., YUapyruna B.M. (nox pex. [lapdentoeBoit H.A.)

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

@uzuka. 10 — 11 knaccel. [Toypounoe mnannposanue. [1lunos B. O.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

bubmuoreka [JOK
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