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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOUM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTrenbHbIe MPOTPAMMBI.

[Mudposas nabopatopus Llentpa «Touka pocTa» KapaIUHAIBLHBEIM 00pa3oM
M3MEHSET METOJUKY U COJICPKAHUE IKCIIEPUMEHTAIIBHOU AesATeNbHOCTH. [Inpoknii
CHEKTP IUGPOBBIX JATYMKOB MO3BOJISIET YUAIIMMCSI 3HAKOMHUTBCS C TTapaMeTpaMu
bu3MYecKoro HKCIEpMMEHTa HE TOJBKO Ha Ka4yeCTBEHHOM, HO M Ha
KOJIM4eCTBEHHOM ypoBHE. C moMouisio upoBoii 1a00paTOpUu MOKHO MTPOBOJIUTH
JUTUTEIBHBIA SKCIEPUMEHT JIa)ke B OTCYTCTBHM HKcrnepumeHTaropa. Ilpu stom
U3MepseMble  JTaHHbIE M PE3yJbTaTbl HX  O00pabOTKH  OTOOpaKaroTCs
HEIMOCPEJICTBEHHO Ha 3KpaHe KommbioTepa. O6opynoBanue llentpa «Touka poctay
MO3BOJISIET MPOBOJIUTH (PpOHTANBHBIE JTaOOpaTOpHbIE PaboThl: Onpenensirb HeHy
JIeJICHUS U3MEpUTENbHOTO mpubopa. M3Mepars pasmepbl Maibix Ten. M3mepsTsb
Maccy Tejla Ha pblYakHbIX Becax. M3mepsars o0bem tena. Onpenensite MIOTHOCTh
TBEPJIOTO BellecTBa. BBISACHATH ycnoBusi paBHoBecus peiuara. Onpenensats KITJT
MpU NOJIbEME IO HAKJIOHHOM MIOCKOCTH. CpaBHUBATh KOJIMYECTBO TEILIOTHI MPHU
CMEILIMBAaHUU BOJIbI pa3HOW TemmepaTypbl. M3MepsaTh yAENbHYIO TEINIOEMKOCTh
TBEpAOro tena. M3yyaTh 3aKOHBI OTPaKEHUS CBETA.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kinaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IIEATEILHOCTHOTO TOIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yjibTaTaM OOyUCHHS, a TaKKe
YYUTBHIBAET HEOOXOJAMMOCTh peaau3alii MEXKIPEIMETHBIX CBsi3el (Qu3uku ¢
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH TpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE
1eIM U3y4eHus: GU3UKU Ha YPOBHE CPEAHETo 00111ero o0pa3oBaHusl, MIIaHUPYEMbIC
pe3yJbTaThl  OCBOCHHUS Kypca (DHM3UKHU: JIMYHOCTHBIE, MeETamnpeJIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o pu3Mke BKIFOUYALT:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YyJIbTAThI MO T0/1aM 00YUYEHUS;
e cojepkaHue yueOHoro npeamera «Pu3nkay 1no rojaMm oOydeHusl.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep M pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTHM B Chepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IIOJIyYEHHUsS] HOBBIX MAaTEPHAJIOB C 33JaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue
(U3MKY BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHUE ECTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHUN NPUMEHATH HAYYHBIA METO[
MO3HAHUS MIPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHoBY Kypca (pu3mku i1t ypoBHsI CpEeHETO 00111ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce hbusuku npemnonaraet 3HakoMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKHX NPWIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MNOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

Crep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3UKH Ha YpOBHE CpeIHEro oOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3NYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUSAX O PUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHIA, /ISl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yercs MpexIie
BCEro 3a CYET OPraHU3alMU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
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J51s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIB30BAaHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TPOrpamMme
no ¢u3nke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Boijenenre B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCSl y4aCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOMsl M3 OCOOCHHOCTEH IMIaHUPOBAHUS M OCHalleHus kabunera ¢usuku. [Ipu
3TOM OO0ECIeUnBaeTCs OBJAJCHUE OOYYalOIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIC HM3MEPEHUS, UCCIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yAENSIeTCs PEeIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacUETHBIX 33124 TPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 33/IaHHOMN
(Gu3MUEeCcKO MOJENbIO, MO3BOJSIOIIME NPUMEHATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOT0 paszfiena Kypca, TaKk U UHTErpUpYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUN M TPOIECCOB B OKPYXKaIOIICH
KWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU ISl CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrnieyeHn0 y4eOHOTro mponecca 0a30BbIil YypoBeHb Kypca (DU3MKU Ha ypOBHE
cpeaHero oOiiero 00pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUAX HMHTETPHUPOBAHHOIO KaOHMHETa MNPEIMETOB
€CTEeCTBEHHO-HAYYHOT0 IMKiIa. B kabuHeTe Gu3uKu JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3MKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCcTpaliuoOHHOE  00Opy0BaHWE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
WCCJICMIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, OMIUPHUUYECKUX U
(byHIaMCHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaIOIIHUXCA K HAYYHOMY

W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (POPMUPOBAHHE
MCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUsI OCHOB
CTPOEHUS MaTepUU U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpoBaHUEe YMEHUH OOBICHATH SIBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPEICTABICHUNA O POJIM (UMUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOUX 3a/1ad B
npoliecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus:

pUOOPETEHNE CUCTEMBI 3HAHUM 00 00IINX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSAX, BKIIOYAs MEXaHUKY, MOJEKYJIIPHYIO (UBUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;
dbopMUpOBaHHE YMEHHMH NIPUMEHATh TCOPETHUUCCKHWE 3HAHUA IS
OOBbsSICHEHUs (PUBMYECKUX SBJICHUH B TIPUPOJIEC U I TPUHATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHE CIIOCOOOB PEIICHUS pPa3IUYHbIX 3ajlad C SBHO 3aJlaHHOU
bu3nYecKo MOJIEIbI0, 3a7ad, IOoJpa3yMEeBalOIIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;
NMoOHMMaHue (U3UYECKUX OCHOB M MPUHIIUIIOB JCHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSHUS HA OKPYKAIOILYIO
cpeny;

OBJIAJICHUE METOJaMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W TPOBEICHUSA
(U3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIIpeTaluu HH(POpPMAIUH,
ONpPEAEIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHM ISl PA3BUTHSI YMEHUU MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Hezielo), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMEepeueHb Ja0opaTOpPHBIX H
OPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JelaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaJbHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka O mpupojae. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuonuHeitHoe nBMKEeHUE. [[BUKEHNE MAaTEPUAIIBHON TOUKH 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEPE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwxkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NYTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoOro TtaroreHus. Cuna Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UMHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUYECKOE NMPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemiecTBa. [locTtosinaast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMS dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAsT 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTEellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  dnekTpudeckoro mnoiid.  [IpuHuun
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CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATUYECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AECNbHOE CONPOTHBJIECHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTprudecKoi nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u pUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.
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OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOoe 3aMbIKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJECTUPOBAHNE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMH. KapTMHa JHWHUKA MArHUTHOW WHAYKIHHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUHU. OJIEKTPOJABIXKYILNAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIECH CHUJIBI MHAYKIUM OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosiebanus. Pezonanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHWE CHIJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOspu3anus, AudpaKius,
unTepdepenius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTpPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zobpaxxeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccenBaromye TuH3bl. ToHKas nH3a. DOKYCHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOIUX U
paccenBaromux JuH3ax. @opmysia TOHKOU JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpOMCTBAa M IPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyla,
doToamnmapar, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssmMonuHeHOE pacIpOCTpaHEHUE, OTPAKEHHUE U IPEJIOMIICHHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.
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[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprUu (HOTOHA C €T0 YACTOTOM. JHEPTHUS
U UMIyJbC (poTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETO (GoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.
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BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUs sapa. OTKpeITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUPA.
TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanrie TpekoB 4acTull (10 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHMOCTBY». 3BE3/bI TJIaBHOM TMOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmtabnas crpyktypa Beenennoid. Merarainaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Pons ¢u3uku u acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM psSJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemWIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (Puryp u 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIAYECKASI CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAJIbHBINA aHAIU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS II€Yb, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Du3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS Y4eOHOTO npenMera « PU3nuKa» JTO0KHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACUIMPEHHE >KU3HEHHOIO
OIBITA M OMNBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COUMAIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOM IPaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero Gpusndeckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPYKAOLIEH CPEJIE HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  PacCMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBHITIOTHITH pabOTy B YCIOBHUAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
busznuecKoil HayKu;
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BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIIeHUs], HAaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COJEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpXKaHUS B pa3lUUHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;
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pacrmo3HaBaTh MPEANOCBUIKM KOH(DIUKTHBIX CUTyallMd W CMAT4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C Y4&TOM 0OIIuX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pEe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaHbl B OOILUI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPU aHaIu3e pPe3yiIbTaToOB
TeSITEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIET0 ClIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUAETh HApPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTb aJIalTUPOBAThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniatb KOHMOIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpA, B Pa3BUTUH COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPAMOJIUHENHOE TBUKEHUE,
cBOOO/IHOE MAJCHHUE TEJl, JBUKEHHE IO OKPY>KHOCTH, UHEPLUS, B3aUMOJCHCTBHUE
Ten, AupQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KUJKOCTEN M TBEPIBIX TEl,
U3MEHeHHe o0bEMa TeNl MpU HarpeBaHuM (OXJIaXJAEHUH), TEIJIOBOE PABHOBECHUE,
UCIIapeHue, KOHAEHcalus, IUIaBJICHUE, KPUCTAUIM3alUsl, KHUIIEHHE, BIAXKHOCTH
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXK/IYy NapaMeTpaMH COCTOSIHUSA ra3a B M30MIPOLECCax, ICKTpHU3aLus Tell,
B3aUMOJICUCTBHE 3aPs/I0B;

ONKCHIBATH MEXAHMYECKOE JBHKEHUE, WCIOJb3Yys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONHMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICH HCIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIb,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIB3YEMbIX BEJIMYHMH, HX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMSI, UCIONB3YS (U3NUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPIO3ULIMA CHWJI, IPUHLUI DPABHONPABUS HHEPLHUAIBHBIX CHUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, MPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX 0€30MaCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUs, IPOBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATH PE3YNbTATHI MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJTUYUH B BUE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0uro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIEHUU HCCIIEIOBAaHUI B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BbICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMN U MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOM W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyto HH(POPMAIHUIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sipa MPU PEIICHUH (PU3UUYECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aMMOJIECUCTBUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TONSpU3aIMsS CBETa, JUCIEPCHUS CBETA,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Yys (1)1/131/1%01(1/16 BCINYHUHBI:
BHCKTPI/I‘ICCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTHUBJICHUC, PA3HOCTL MOTCHIOMUAJIOB, JJICKTPOABMKYHIAsI CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, SHCPIHA ISJICKTPHUYCCKOTO W MAIrHUTHOI'O HOJIGI\/II, nepuoa M YacTtorTa
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe
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TapMOHMYECKHX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSHUE H
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBICT HCIIOJNBb3YyEeMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUYHUHY C IPYTUMH BEIUUUHAMY;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHUS M MPOIECCHI, HCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIUUCIISTH 3HAUCHNE (PU3UUYECKOMN BEIINYNHBI;

aHAIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI M NMPUHIUINBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapaieIbHOrO
COEMHEHMsI TMPOBOAHMKOB, 3aKkoH Jxoymns—JIeHna, 3aKoH 3J€KTPOMarHUTHON
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPAaHEHHUS HMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcIia, MOcTynaTel bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH,

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIKCHIBaTh H300pa)K€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUUW W
IPOLECCOB C HCIOJb30BAaHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUH: MpU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y yueOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMsI, TPOBOJAUTH OTBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (DPU3HUECKUX BEIUYUH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TPH ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHPOBATh PE3yJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0o1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIIEJOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
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JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3MUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
busnueckue SBICHUS;

UCTIONIb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPEICTABICHUS
yu4eOHOW ¥ Hay4HO-TIONMYJIApHOW HWH(GOpMAIMKU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU ISl
oOecrieueHus: 0€30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBaTHO OIICHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.

31



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo ¢pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 Cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa a1t MaTepuanbHONW TOYKA
Tpetuii 3akon HeroTona niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tella
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502
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MatepHraabHON ToukH. Teopema 00
W3MECHCHUH KUHETHYCCKOW SHEPTrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON NIPYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU SHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TeopuH. bpoyHOBCKOE ABMXKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenscus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcostoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
pa3pexKEeHHOro ra3a

W3onpoueccsl B MA€aIBHOM ra3e U
uX rpaduyueckoe npecTaBiIeHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3meHenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
porecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupoje. Bropoii 3axkon bubmmorexa [JOK
PHPOJIE. P https://m.edso00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIUIOIHEPTETHKU
OO6o0maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmorexa LOK
YIp ' https://m.eds00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabora no teme
39 «Momnexynspraas pusuka. OCHOBBI bubmorexa LOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoteka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS
41 BJIA)KHOCTH BO3/1yxa. HachleHHbIi bubmorexa LIOK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Tenmo. Kpucrammmdueckue u
pA P but6mmoreka [IOK
42 amopdHbIe Tena. AHU30TPONHA

CBOICTB KpuUCTaJlJIOB. >KI/I,[[KI/IC

https://m.edsoo0.ru/ffOc65f0
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Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

[L1aBnenue u KpUCTaIM3ALIMSL.

bub6nmoreka [IOK

43 Vv .
ACHBHAT TEIIOTA TIaBICHIT https://m.eds00.ru/ff0c6708
CyO6numarus
bu6nmmorexa [IOK
44
YpaBHeHHE TCII0BOrO bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. JNeKTPUIECKUN
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmmorexa [JOK
PAL A P https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(?n ﬂOBO HIfKI/I 3a1f(I:H Bubmiorexa OK
YHpoBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS SIEKTPUUYECKOTO 3apsia
BsanmonaelicTBue 3apsinoB. 3aK0H
47 K HOHaHToqeqHBIﬁI;HiKT NYECKUU bubmorexa HOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOTo
49 osd. Ilorernman. PasHocts bubmorexa HOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHINATIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM noljie bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 Onexktpoémkoctb. Konnmencarop bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126
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DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK

https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabora «3yueHnue cMenanHoOro
COCIMHEHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

0.5

0.5

bubnmorexa LIOK

https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK

https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK

https://m.edsoo.ru/ffOc7ae0
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DNEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh

> COIIPOTHUBJIEHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYUYKOB
[TonynpoBOHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs IIPOBOIUMOCT. bubnuoreka [IOK
CaoiicTBa p—N-mepexo/a. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUH TOK B ra3ax.

63 CaMocCTOsITeTbHBIN U bubmuoreka [{OK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckrue Npudbopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTostHHBIN bubnuotexa [JOK

3NEKTpUYEeCKUil TOK. TOKHM B
Pa3JIMYHBIX CpEAX»

https://m.edsoo.ru/ff0c8a8a
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PesepsHblit ypok. KonTponbHast Bu6mumoteka [JOK
67 1
pabora 1o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
(]
Jlj;-n Tewa ypoka Bcero Konrpoakusie  Ipaxrueckue fd[:;:EHﬂﬂ :)I;I}()ba[:();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nercTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK

yactuily. Cuna Jlopenna. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITHH
®dapanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
AIEKTPOMArHUTHOW MHTYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJIL KAaTYHIIKH C TOKOM.
DIIEKTPOMAarHUTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux

MMPUMCHCHHUC: ITOCTOAHHBIC MAalrHUTHI,

SJICKTPOMArHMTHhI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
OJIEMCHTAPHBIX YaCTHULI,
WHAYKIOUOHHAA I1€Yb

10

O6o06maromuii ypok «MaraHutHoe
noJie. DIIeKTpOMarHuTHas

UHIYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBo0OoIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
neproa MajblX KOJICOaHHIA Tpy3a Ha
HHUTHU OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyKIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconaaIbHbIN TEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HAMPSIKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoleperad

bubmunorexa [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPOIHEPIUU B MOBCEHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JIHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBL, UX
CBOMCTBA U CKOpoCTh. [Ikaia
ANIEKTPOMATrHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonokamus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ffocd4e0
M300paKeHUI B IJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yroJ MoJIHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B TuH3e. @opMyra TOHKOU JINH3BI bubmmorexa LOK
F DOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Bet. JIJabopaTtopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJ'I}IpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/ffOcf02e
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OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKH. bubnmoreka [JOK
IToctynatel cnennaibHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa LHOK

AHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 peNSITUBUCTCKOM yacTulbl. CBS3b bubnnoreka [JOK
MAacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Konrponsnas padora «OnTHka.

39 OCHOBBI crIEIIMAIBHON TEOPUHU bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [1nanka. bubnnoreka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK

nonmoTexa

41 otoaddexra. O A.T.

Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTegHa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 JlebeneBa. XMMHYECKOE NEHCTBUE nbmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTos1eMEHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme «3JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesauro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruouieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousHOBBIE CBOMCTBa yacTull. BosHbI

49 ne bpoins. KopnyckynsipHo- bubnuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaMoOaKTUBHOTO U3TyUEHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3ny4deHus. Bnusaue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI

51
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52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oronbl. Anbda-pacmna.
DJIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3inydyenue

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B S/pE.

S nepHble peakuuu. A nepHbii
peakrop. [IpoGiemMbl, NepCIEKTHBHI,
9KOJIOTMYECKHE aCIEKTHI IAEPHON
SHEPreTUKU

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPHITHE
O3UTpOoHa. MEeTO Il HAOIIOICHUS U
PErUCTpalvy FIEeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aumoeiicTeus. EquHcTBO
(bu3nYeCcKOil KapTUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMUH. Buj
3B&3HOTO Heba. Co3Be3 s, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBrxenre. CojIHEYHasI cucTeEMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE371

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOM
MOCJIEN0BATEIBbHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
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MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronuu CoJIHIA U 3BE3]

58

Muneunsiii [1yte — Hama
lNanaktuka. [lonoxxenue u nBUKEHNE
Counnua B I'anaktuke. ['anakTuky.
UYéEpHble ABIPHI B sIpax TaJaKTHK

59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHHU

KonTponbnas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKID)
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O6o06matomuii ypok. Pons dhuzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOH cdepax AesITeTbHOCTH
YyelloBeKa
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O6o06matomuii ypok. Ponbs u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa
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O6o06maromuii ypok. Posb
¢buznyeckoit Teopun B
(bopMUPOBaHUHU MIPENICTABICHUN O
buznyecKoil kKapTuHe MUpa
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Ob6o06maromuii ypok. Mecto
(bu3n4ecKoil KapTHUHBI MUpPA B
00111eM psAly COBPEMEHHBIX
€CTECTBCHHO-HAY4YHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHBIi ypok. MaruutHoe 1ose.
DIEKTPOMAarHuTHas HHIAYKIHS
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PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.

OJeMeHTBl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bubmuorexa [JOK

https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIb HBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

®dusuka, 10, 11 xnacc/ Mskumes I'.4., Byxosnes b.b., Corckuit H.H. oz
penakiueit [TapdpentreBoit H.A., AkiinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHI/Ie».

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- YueOHuk «Puzuka» 6a3oBbii ypoBeHb. 10 kimace» (I'enaenmreiin J1.3.) M.,
Muemo3suna, 2013 r.

- ®usuka. [Toarotoska k EI'D — 2020

- Coopnuk 3ama4 o gusuke 10-11 xknmace. Knaccuueckuit kypc. [Tapdpenrrena
H.A.- M. «IIpocsemenune», 2019 r.

- {unaktuyeckue matepuainsl Guszuka 10,11 knace (A.E.Mapon, E.A.MapoH.)
M.: M3patensctBO «/Ipodar, 2018.

- TemaTuyeckre KOHTPOJIBHBIE U CAMOCTOSTENIbHBIE paboThI 1o pusuke 11 kmace
(O."N.I'pomuiera.) M.: UznarenbctBO «IK3aMen», 2018 T.

- ®usuka 9 -11 knaccel. [IpoekTHas nestenbHOCTh yuamuxcs. (JIsimapera H.A. )
B.: Yuurens, 2008.

- Onmumnuagsl o gusnke. 9 — 11 knaccel. (I'opyiosa JILA.) M.: Bako, 2007

- Camoe noTHOE M3/1aHrEe TUMIOBBIX BApUAHTOB pealibHbIX 3a1anuii EI'D 2009
¢usuka (A.B.bepkos, B.A. I'pu6os.) M.: ACT: Actpens, 2009.

- Gusuka. 10 kinace 3agauyHuk 171 0011e00pa30BaTEIbHBIX YUPEKICHUN
(6azoBbIii ypoBenb). ['enneniureiin JI.O. M: Muemosuna 2013

- EI'D. YHuBepcanbHble MaTeprabl 1 OATOTOBKH yyanuxcs. @uznka 2010

(B.A. Opnosu ap.) M.: «<Murennextlientp», 2010.
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU

UHTEPHET
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- Aammaruu ¢usndecknx 00bekToB. http://physics.nad.ru/

- Kusas dusuka: obyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
- Ypoku ¢usuku ¢ ucnosb3doBanueM MutepnHera. http://www.phizinter.chat.ru/
- ®dusuka.ru. http:// www.fizika.ru/

- Odu3uKa: KOJUIEKITUS ONBITOB. http://experiment.edu.ru/

- Ou3uKa: AICKTPOHHAS KOJIIEKIIHS OTBITOB.

http://www.school.edu.ru/projects/physicex
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