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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOW mporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yudéroM enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusax Poccuniickon denepanum, peaU3yOLIUX OCHOBHBIE
o0Opa3oBaTelibHbIE MPOTrPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorBercTBYyeT TpeboBanusiM GI'OC COO k miiaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOYyUEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealld3alliid MEXIPEIMETHbIX CBs3ed (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
ey u3ydeHus (PU3MKU Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHusl, INIAHUPYEMBIE
pe3ynpTaThl OCBOGHHMS Kypca (PU3MKHU: JUYHOCTHBIC, METalpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MTPEIMETHBIEC PE3YIbTAThI MO roj1aM O0yUEHHS;

e cojzepkaHue yueObHoro npenmMera «Pusnka» mo rojgaMm oOyueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbI Kype HU3NKH — cCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosioruei,
dbuznyeckoir reorpaduet u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMpeAeNseT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCTIOPTA, OCBOSHUSI KOCMOCa,
NOJIYYEHHUsS] HOBBIX MATEpPHAJIOB C 3a/laHHBIMU CBOMCTBAMHM M Jpyrux. M3ydeHue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B GOPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YIEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca ¢pusuku 1151 ypOBHS CPETHET0 00IIEro 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpHUBAaTh KaK MPUHLIUIIBI €I0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/leJoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(buU3HUKY C pa3BUTUEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnoaaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMUYECKUX MPHIOKEHUH MU3Y4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJOTHM, a Takke 0O0CYXIEHUs
npo0sIeM palMoOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue teopuu (HopMUpPOBAHHME MPECTABICHUN O
CTPYKType MOCTpOeHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/JIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPHUA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3MKU pean3yeTcs Mpexie
BCETO 3a CUET OpraHU3alid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCS.
Jli1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO HUCIOIb30BAaHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IPOTrPaAMMeE
no ¢uzuke oObEAMHEHBI B OONIMH CIHUCOK YYCHHYECKHX MPAKTHYECKUX PaboT.
Brigenenne B ykazaHHOM TiepeuHe J1a00OpaTOpHBIX pPadOT, MPOBOAUMBIX JJis
KOHTPOJISL U OLICHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOMsl M3 OCOOCHHOCTEH IJIaHUPOBAaHUS M OCHaleHHs KabuHeta (usuku. llpu
3TOM oOecrneuruBaeTcsi OBJAJEHUE OOYYalolMMHUCS YMEHUSMH [POBOJUTH
KOCBEHHbIC HM3MEPEHUs, MCCIIEOBAaHUSI 3aBUCUMOCTEH (PM3MYECKUX BEIUYUH U
MIOCTAaHOBKY OINBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yaEIsSETCS PEHICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/1a4U C SBHO 3aJJaHHOU
bu3nueckol MOJEbl0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHbIE 3aKOHbI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasliesia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOM MOJEIH MJil CHUTyallld MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedboBanusmu @I'OC COO k MmaTepuaibHO-TEXHUIECKOMY
obecrnieyeHn0 ydueOHOro mporiecca 0a30BbIM ypoBeHb Kypca (U3UKH Ha YPOBHE
cpemHero oOmero oOpa3oBaHMS JODKEH HM3y4aThCS B YCIOBHSX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1ukia. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpYyIOBaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B Tporpamme IO
$u3HMKe YICHHUECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JleMoHCTpallMoHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopaTopHoe 000pymOBaHHWE IS YYCHHUECKHX NPAKTUYCCKUX padoT
dopMupyeTcss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKue KOMILJICKTHI
1a60paTopHOTO O00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPUH.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (pOopMHUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHEPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJb30BAHHEM
duznyeCKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (GU3UKK I PAa3BUTHS JIPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxkeHrne ATUX 1ele 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0IIero oOpa3oBaHuUs:

e TPHUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpWSX, BKJIIOYAs MEXaHUKY, MOJCKYISIpHYIO (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
oOBsicHEHUs] (PU3UYECKUX SBICHUM B TpUpPONE U JUISI TPHHITHS
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM MPUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bU3MYEeCKUX DKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHOOpMAIIIH,
OTpeieNICHuUs JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU I PAa3BUTHsS YMEHUHN NPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOP
npoBeeHHusT J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCH.



COJEPXAHUME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. HayuHble meToabl IO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IPOLECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKeHUE. OTHOCHTEIIBHOCTh MEXAHUYECKOTO JBHKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEpUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MNpsMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOpPOCTH, YCKOPEHHUs, IyTU M NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOIHOTO TaICHUS.

KpuBosmmHenHOE IBMKEHUE. [[BH>KEHNE MaTEPUAIbHON TOYKH IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIO CKOPOCTBIO. YTJIOBasl CKOPOCTh, JUHEHHAsE CKOPOCTb.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBUYKEHUE CHAPS0B, LIETIHbIE U PEMEHHBIE NIEPEAAUN.

Llemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne aBmkeHus Tteia, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPaBHOMEPHOTO JBUXEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTSIMU, MNPOMIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

M3ydeHne nBUKEHNUs IApUKa B BA3KOM )KUIKOCTH.

W3yuenue nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuit. Bropoii 3akon HeroToHa 115t
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HbproTOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocMmudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbXKEHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUY TEJA B AKUJKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHUE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: MOIIUITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcmoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yCIOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHME HMITYJIbCa TEJd. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MarepualbHOM TOUKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [TorennmanbHas DHEprus yIpyro
nehopMUpOBaHHOI Mpy)uHBL [loTeHInanbHas sHeprus Teaa BOIU3U MOBEPXHOCTH
3eMuIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIUAIBHBIX CUJI C U3BMEHEHHEM MEXaHU4ECKOM YHEPTUN CUCTEMBI TEJI. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUIMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha IPUMEpE PACTSKEHMS PE3UHOBOTO JKIyTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHUS U
B3aHUMOJECUCTBUSA 4YaCTUI[ BemlecTBa. Moaenu CTpOEHHs] Tra30B, XKHIAKOCTEN U
TBEP/ABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJiekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopenps  upeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpPUHM HJACaIbHOrO raza. AOCONIOTHAas TeMIiliepaTypa Kak Mepa
CpeaHENd KHWHETHUYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon /lanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBHYKEHUS.

Mopaens onbita IlTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, nuIocTpupyomnas npupoay JaBJICHHS T'a3a Ha CTEHKU COCy/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS UJCAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHUI
00bEMa KOMHATBHI, TABJICHHUS U TEMIIEPATYPhI BO3TyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U crioco0bI e€ m3MeHeHus. KonmdecTBo TernoTel U paboTa. BHyTpeHHS s
DHEPrusl  OAHOATOMHOIO  HWJEAabHOrO  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTh NpH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM miporecce. [lepBwlli 3aKOH TEPMOJIMHAMUKHU.
[IpumeHnenne mepBOrO 3aKOHA TEPMOJIMHAMHUKHU K u3ompoieccam. ['paduaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuki. HeoOpaTuMocTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBIX MammHaX. KoaddumumeHT monae3Horo
nevctBus TemtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTro
JNEUCTBHUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpoWcTBA U MPAKTUYECKOE NPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruu Tejla MPH COBEPIICHWH PaOOTHI: BBUIET
npoOKku W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe s¢upa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPAIIUS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OmnwIT N0 aabaTHOMY PACITUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAaHMS, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepeHne yaeinbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenune u kurenue. AOCOTIOTHAS U
OTHOCUTEJIbHASL BIJIAXKHOCTh BO31yxa. HacellieHHbI mnap. YaenpHas TeroTra
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctamwioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUcTayum3aius. Y AelibHas TerioTa miaBieHus. CyOaumarus.

VYpaBHeHuUe TeII0BOro OanaHca.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU TMOTYYEHHUS COBPEMEHHBIX MaTEPHUAIIOB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu mnoHMKEHHOM JIaBJICHUU.

Crioco0ObI M3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHrie OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMHUKA
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DISKTPUUECKUil 3aps. [[Ba BU1a 3JIeKTpUUYECKUX 3apsiI0B.
[IpoBOAHUKMN,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiig.  IIpuHuun



CYHEPHO3ULIMU BJIEKTPUUECKUX MOJeH. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabota cui anekTpocratuyeckoro nosis. [lorenmuan. Pa3HocTh mOTEHIMANOB.
[IpOBOIHUKM M AUABNEKTPUKU B BJIEKTPOCTATUUECKOM TMoJie. Jluanexrtpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHcarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHEprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmapar, CTpyHHbBINA IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIn
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, IapajuIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jkoyns—JleHma. MontHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsi CUJa UM BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 1 OJHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTtkoe 3ambIkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAILIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoIHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OJNeKTpU4eCcKnii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAIY TTOTIEPEYHOTO CEUCHUS U MaTEepHaAIa.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIBMXKYIIEH CcHibl. KOpOTKOe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

3aBUCHUMOCThH CONPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUOJA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBJIEHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOAOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIUs,
napa6osa, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEaAUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOU ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEIIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJKOCTEH U Ta30B,



AIIEKTPUUECKUE  CBOWMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAss  JAUCCOLMALUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeodOpa3oBaHUE JABMKEHUN C HCHOJIB30BAaHMEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE€ HAHOMAaTEPUAIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAaMHUKA

Tema 3. Macnummnoe nosie. In1eKmpoOMaZHUMHAA UHOYKUUA

ITocTostHHBIC MarHuTHL. B3anMoaencTBrE ITOCTOSHHBIX MArHUTOB. MaruuTHoe
noje. Bektop marautHOM uHAyKIuU. [[pyHIMUO Cyneprnio3suiiui MarHuTHBIX MOJIEH.
Jluauum MarHuTHOM uWHAyKUuMH. KapThHa JMHUKA MarHUTHOW HHAYKUIHMHM TIOJIS
MMOCTOSIHHBIX MarHuTOB.

MarautHOe 1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHIAYKIUU
MAarHUTHOT'O TOJS JJIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HarnpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYIAS CWla HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexkTpuueckoe ImoJie. ONEKTPOABMKYIAs CHIAa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJEKTPOJBIOKYIIAs  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIWA MAarHATHOTO TTOJIS.

B3aumonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME 3IIEKTPOMArHUTHON UHIYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHnE CaMOUHIYKIIUH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

M3ydeHne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Pasnen 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHvle KOJ1€0aHUA

KonebarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMs.
["apmonnueckue xonebanus. Ilepuon, wacrora, amrmumtyaa u (aza KoJeOaHUIA.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJEOATeIbHOM KOHTYpe. AHANOrUs MEXIy MEXaHMYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOoH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHy X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJAJNBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaIIpsKCHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTPeOICHUE IEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JIIEKTPUUYECKUMN
3BOHOK, T€HEPATOP NIEPEMEHHOT0O TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTeMaTUYECKUI MasSTHUK).



HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1oOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpa.

Mojieinb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JJIMHBI HUTU U MacChI Ipy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIE0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

MexaHnueckrue BOJHBI, YyClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJuMHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WuTepdepenius u qudpakius MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, TOISpU3anus, AUPPaKIns,
uaTepdeperius. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLMIBI pagOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTMKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesiegoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0N W
4aCTOTON KOJeOaHMIA.



HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1uPpakuus, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CioKHBIN cocTaB 0enoro ceeta. LBer.

Cobuparomiue 1 paccerBarolye TuH3bl. ToHkas TnH3a. DoKycHOE paccTosiHUe
U ONTUYECKasi CHJia TOHKOW JHuH3bL. [locTpoeHne n3obpaxeHuit B coOMparomux u
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHnuecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: OYKH, JyIa,
doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssMONIMHEWHOE pacCHpOCTPaHEHNE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[lonHOE BHYTpEHHEE OTpakeHUE. MoIelIb CBETOBOAA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3AX.

Mopaenu MUKpOCKOTa, TEJIECKOIIA.

HaGmronenue natepdepennmm cpera.

Ha6mronenue nudpaxium cBera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tosmyuenue criekTpa ¢ HIOMOIIbIO TU(DPAKINOHHON PEIIETKY.

HaGmronenue nonspusanum cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.



HccnenoBanne CBOMCTB M300pakeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl criennaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIKI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBsi3bp Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITOKOAI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. opmyna [lnanka cBsi3u sHEpru GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 uccaegoBanue ¢poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DuHITeHA 111 doTodddexra. «KpacHas rpanuiia»
doTorpdexra.

JlaBrienne cBeta. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEYHAast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETo GoTodddexTa.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morioumieHue
(GOTOHOB MpU MEpexojie aToMa ¢ OAHOrO YpPOBHSA JHEPruu Ha JApyrou. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUM aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsspHO-BOJIHOBOM
Ty aJlu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3J1yYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Monens onbiTa Pezepdopa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi
HaOGmronenue mmHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOCHHs siapa. OTKphITHE
panunoaktuBHOCTH. OmbITh Pe3epdopa rmo onpeaeneHnto coctaBa paJuoakTUBHOTO
m3nydennsi.  CpoiictBa  ambda-, Oera-, ramMma-u3nydeHus.  BiusHue
PaaMOaKTUBHOCTH HA KUBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHnHas monenb sjapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. JlepekT Macchl sapa.
Snepnpie peakuuu. [leneHne u CUHTES SAED.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpobnemMbl M MEPCHIEKTUBHI
SJIEPHOUN SHEPreTUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHOIN SHEPTETUKU.
DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dynaameHTanpHbIe B3auMOAeicTBU. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.
TexHuyeckue yCcTpOoMCTBA M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTHLI.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipKue 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKEHUE.

ConHeuHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuk sHeprum CoJsiHIIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTbY». 3BE3/bI TJABHOM IMOCJEI0BATEILHOCTH. 3aBHUCHUMOCTbh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenue u aBuxkenue CoaHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sapax
rajgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpE/esIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, miianer, Maeunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponb ¢u3uku U acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COIMAJIbHOM M 3TUYECKOM cdhepax AesITeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PUBUKH U
aACTPOHOMHUU B COBPEMEHHOW HAYYHON KapTUHE MHUPa, POJib (PU3NIECKON TEOPHH B
(dbopMUpOBaHUY TIPEACTABICHUN O GUBNYECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B O0mIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MIPEACTABIICHU O MPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEMaTHKH,
OHOJOTMU, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHUS: SIBICHUE, HAy4YHbIH (DakT, rumoresa, (u3MyecKash BEIUUYHMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOECKLIHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, NPU3HAKK MOJ00OUS TPEyroJIbHUKOB,
oTpe/IeJICHUE TUIOMIAIN TTOCKUX GUTYp U 00BEMA TElL.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupoje, KosebaTeabHbIe
JIBH>KCHUS B )KMBOM MPUPOJIE, ONITHUYECKUE SIBJICHUSA B KUBOW MPUPOAE, AEHUCTBUE
paguanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTANINYECKON PEIIETKU, CIIEKTPATbHBINA aHAIIN3.



l'eocpaghus:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€4b, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHEUYUTH TOCTHKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenMera «Du3ukay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUM
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPaXKAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTU4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBHOU eATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
($U3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpEJie HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OMbITa JESITebHOCTH SKOJOTMYECKOM HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAHUMN 1O (PUBHKE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOW JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs1 GU3UKHU OCYIIECTBISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO IS TEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue JeicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCIATh UENU JCATEIbHOCTH, 3aJ1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS;
BBISIBJIAITH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIESITEIHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI JESITEILHOCTH;
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUSX PEATbLHOTO, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBhIe uccieaoBaTe/LCKHE JeCTBUA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMH U METOIAMHU
buznuecKoil HayKu;



BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOSKTHON J1EATEIbHOCTU
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY
METOOB pELICHHUs 3a1a4 (PU3UYECKOTO COJACPKAHMS, NPUMEHEHHIO Pa3IMYHbIX
METO/IOB IMO3HAHUS;

BJAJ€Th BHUAAMH JEATEIBbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPH CO3AaHNUN YUEOHBIX MMPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJ€ pEUICHUs 3a7aud  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaATENbHOM
JesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3HUKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh TMEPEHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 00J]acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOJXO/bI U PEIICHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHHUS UHGOPMAIUU (PU3NUECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalnio MHGOOPMAIMK Pa3IUYHBIX BUAOB U (Gopm
IpECTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGPOPMALMOHHBIX ¥ KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B PEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3al[MOHHBIX
3a7a4 ¢ coO0eHreM TPeOOBaHUI HIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHHsi, MPaBOBbIX U JTUYECKMX HOPM, HOpPM HH(POPMAIMOHHOI
0e3011aCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4YeHUs UH(OPMAIMH U 1IeJICBON ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aLIH.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe yueOHbIe e CTBHUS:
OCYILIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOU JNESATEIHLHOCTH;
pacro3HaBaThb MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIMX
WHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrupenenartb poiid ¢ y4E€TOM MHEHH y4YaCcTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIa/1a M KaXKJO0r0 Y4aCTHUKA KOMaH/Ibl B OOIIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHUBATh MWJEH C TO3MLHA HOBW3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO JACSITENIBHOCTh B 00JIACTH
GU3MKKM U acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh H (POPMYJIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacUYETHBIX M KaueCTBEHHBIX
3a/1a4, MJ1aH BINOJHEHUS MPAKTUYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYalLlHsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYAMIMU B 00JIacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABATEIbHOMW  peQIeKCMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHUM;

UCITIOJIb30BaTh MPUEMBI PEIICKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pELICHMS;



yMETh OLIEHWBAaTh PHUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHaIW3e pPe3yIbTaToB
JESITEIbHOCTH;

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalW3e pPe3yJbTaToB
JIESITEIBHOCTH,

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce nocTrkeHus IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS POTPAMMBI IO
¢uszuke Ui ypoOBHSA CpeaHero oOmero oOpa3oBaHHs Yy 00yYarommxcs
COBEPIICHCTBYETCS HYMOIIMOHATbHBIH MHTEIUICKT, IpenoJararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh IIOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSTHUE, BUJIETh HAINIPABIICHUS Pa3BUTHsI COOCTBEHHOMN AMOLIMOHANBHOMN cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJamTUPOBATHCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIUY, BKJIIOYAIOUIEH CTPEMJICHHE K JIOCTHXKEHHUIO LIETH U
yCIIexy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJsl M3 CBOHUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro IMpH OCYIIECTBICHUM OOLICHHs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKHUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHUS
C IPYTUMHU JIFOJIbMHU, 3200TUTHCS, IPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, UHEpIUaJIbHAsA CUCTEMa OTCUYETa, AOCOIIOTHO TBEPJIOE TENIO,
UJeabHBIA Ta3, MOJIETU CTPOCHHS ra30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU PEIIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3NUecKUe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJSIPHO-KUHETUYCCKON TEOPUU CTPOCHHS BEIIECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHUE,
CBOOOJHOE TaJICHUE TeJl, IBMKECHUE IO OKPYKHOCTH, UHEPIIHS, B3aMMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TeEl,
U3MEHEHHEe O00BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHHWH), TEIJIOBOEC PaBHOBECHE,
VCMapeHne, KOHJCHCALMs, IUIABJICHHWE, KPUCTAJUIM3ALHUs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCY]E,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS ra3a B U30IpolEeccax, JIEKTpU3aus Ted,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OTIMCHIBATh MEXAHUYECKOE MIBIDKCHHE, WCIONL3Ys (DU3NYECKUe BEIMYWHBI:
KOOpJMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS YHEPIUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUIl CMBICIT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HAXOJUTh (OPMYJIBI, CBSA3BIBAIONINE JaHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BCJIUYMHAMMU;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3WUYECKUE BEIMYMHBI: JABJIGHHE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, paboTa rasa,
KOd(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENS; MPU OMHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3UYECKUH CMBICT HCIHOJIB3YEMbIX BEIWUYHH, HX
0003HaUCHUS W EOUHUIBI, HAXOAWUTh (POPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIHYUHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIHAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3MYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUECKUE
3aKOHBI Y TIPUHUMIIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3UIUNA CHUJI, MPHUHLUII PABHOINPABUS WHEPLUAIBHBIX CUCTEM
OTCUE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUYKEHUS MOJICKYJI C
aOCOIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHSATH OCHOBHBIE MPUHITUIIBI ICHCTBUS MAIINH, TPHOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHs UX 0€30IaCHOTO MCIOJIb30BaHUS B MIOBCETHEBHOM
KU3HU;

BBIMOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU, MPU HTOM
dbopmynupoBaTh NpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMS, TPOBOAUTH OIBIT U (OPMYIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHHs (PU3NUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIY  (QU3NYCCKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKCcHpOBaTh PE3yIbTAThI MOJYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BETMYMH B BUJIE
TaONIuUIl U TPadUKOB, JIeJaTh BEIBOIBI IO PE3yabTaTaM HCCICIOBAHNUS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJia MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W MPOSKTHOM
JESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIO,
UCTIONB3YS (PM3UUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOuMbIe 171 €€ pElICHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUYCHHUS (PU3HUUECKON BEITUYUHBL;

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PACCYXICHHI C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMA W TIPEICTABICHUS
yu4eOHOW W HAYYHO-TIONMYJIAPHOW WH(GOpMAIMU, TOIYYCHHOH W3 Pa3IuYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHUM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3MKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHnss 0€30MaCHOCTH MpU OOpaIlleHUHu C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUsS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEACHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TpyHIE€ C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xoniry oOyuenus B 11 ki1acce nmpeaMeTHbIE pe3yiIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTo (pU3MKu B (HopMHpPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOU NESITENbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
($u3nYECKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUUYECKUIN 3apsil, Jy4Y CBETa, TOYEUYHbI HCTOYHHUK CBETA, sIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PUIUIECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU U KBAaHTOBOM (DU3UKU: JIEKTPUUECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, IPSIMOJIMHEWHOE PAaCIpOCTPAaHEHUE CBETa, OTPAXKCHHUE, INPEIOMIICHHUE,
uHTepdepeHus, audpakuus W HOJApU3aLUs  CBETa, JUCHEPCUs  CBETA,
dotornexkrpudeckuii 3ddext (PpororddhexT), cBeToBOE NaBlICeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CIHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas

pPaaAnOaAKTUBHOCTD,
OIIMChIBATb HM3YYCHHLIC CBOMCTBA BCIIICCTBA (BJICKTpI/I‘{CCKI/IC, MAarHuMTHBIC,
OIITHYCCKUC, QJICKTPHUYCCKYIO IMPOBOAUMOCTD Pa3JINYHbIX CpCI[) 141

3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COIIPOTHUBIJIEHUE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOJIBIKYIIAs Cuia, paboTa TOKa,
MHIYKIUS MarHUTHOTO TOJsl, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTyUIKH, DHEPTUs 3JEKTPUYECKOT0 M MArHMTHOTO IOJIeH, TMEepuoJ U YacToTa
Koie0aHuN B KoJeOaTenbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTUYECKas CHUJIa JIMH3bI, MPU OMHMCAHUM NPABUIBHO TPAKTOBATH (U3WYECKHIA
CMBICIT HUCHOJb3YyEeMbIX BEJIWYMH, HMX OOO3HAYEHHS W €IWHHIIBI, YKa3bIBaTbh
(bopMyIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEIMUNHAMU;

OMKCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, PHEPTUsl U UMITYJIbC (POTOHA, MEPUO/] MOTypacnaza, SHEPrus CBA3U



aTOMHBIX $J€p, IpPU OINHUCAHUU IPABWIBHO TPAKTOBaTh (PU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M E€IUHMIBI, YKa3blBaTb (OPMYJIBL,
CBA3BIBAIOIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapalieIbHOrO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPa)KEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITEeHa 11 (oTorddekra,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, nocTynarel bopa,
3aKOH paJMOaKTUBHOI'O paclaja, pu 3TOM pa3inuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpPa MHAYKLIUNA MarHUTHOI'O I10JIs IPOBOJIHUKA
C TOKOM, CHJIbl AMIiepa u cuibsl JIopeHna;

CTPOUTh M ONMCHIBATH H300paXKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalloM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HW3MEPEHUH: IIPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUsI, TPOBOAUTD OIBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHHs (PU3HMUECKUX BEIUYUH, MTPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/Ibl OLIEHKU IOTPELIHOCTEN U3MEPEHMI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYMH C UCIOJIBb30BAHUEM MPSIMbIX
U3MEPEHHI: MPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
[OJyYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIWYUH B BUAE TaOIMIl U IpaduKOB,
JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEI0OBaHUS;

co0iroaarh npaBuiia 0€30IaCHOIO TpyJa MpHU MPOBEIECHUU HCCIIEI0BAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESITEIIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UUYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe N7l €€ pElICHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTDH
IOJIy4YEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIMUUHBL;



peuiaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

WCITOJIB30BATh ITPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAITMOHHbBIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU U TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIIPHOM WH(GOpPMAIMK, TMOJIYYEHHONM W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATh MMOJy4aeMyIo HH(pOpMaIHIo;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBHs MX O€30MaCHOTO MCTOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

IPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHU, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJI30BATh TEOPETUICCKUE 3HAHMS 11O (PM3UKE B TOBCEAHEBHOM JKU3HU JIJIS
obecrnieyeHrs 0€30MacCHOCTH TMPH OOpaIllleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH Ccpejie;

paboTath B TpYyIIe C BBHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO PACHpPEACNATh OO0S3aHHOCTH U
IJIAaHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/ P Kontponbnbsie  IlpakTnyeckue (up )
NMpOrpamMmsbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nka ¥ METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa HOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa [HOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK
) da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 IIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Konrpoabnbie  I[Ipakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pazngen 1. 3JIEKTPOJAUHAMUKA
11 MarnuTtHOe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnnorexka [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4ecKkne U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIUaIbLHOM TEOPUHI 4 ] bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 CTpocrue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpas3oBaTejibHbIE
padoTsbI padoThI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa OK
o 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero MuUpa
Ponw u mecTo pusuku B

) (hopMUPOBAHUHN COBPEMEHHOU | bu6nuoreka [IOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU IEATEIbHOCTH JIIOAEH
MexaHnueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | bubmuoreka [IOK
nekenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHHUE

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmuotexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKopeHue | bubnuoteka [JOK
CBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE.

. bubmuoreka [IOK

7 JIBr>KeHUE MaTepUaIbHOM TOUKH IO 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada




HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH

bubmunoreka LIOK

Kunernueckas sneprus

8 Tamuies. I/IHepquanLHHe CUCTEMEI hitps://m.cdsoo.ru/fl0c3bes
orcuerta. [lepsrii 3akoH HproToHA
Macca tena. Cuna. [Ipunnun

9 Cynepno3uLuu cui. Bropoit 3akoH bubmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HrroTona nist MaTepuanbHOM TOUKU

10 Tpetnii 3akoH HeroToHa 1151 bu6nuoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cuma

11 TsbkecTH. [lepBas kocMuyeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt

13 Tpenus. Cuiia COnpOTUBIICHUS TIPU bu6nuoreka [JOK
JIBIDKEHUH TeJa B )KUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtenbHoe U BpamaTeabHOE

14 JBUKECHHE a0COTIOTHO TBEPAOTO bu6nuoreka [IOK
tena. MoMeHT cuiibl. [lnedo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTrO Tella
Nmnynbc maTepuanbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bu6nuoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBUKEHUE

16 Paborta ¥ MOIIIHOCTE CHJIBL. bubmunoreka LIOK

https://m.edsoo.ru/ff0c4502




MatepuaabHOH ToUkH. Teopema 00
WU3MCHCHUH KHHETHYECKOW SHEPTrUH

17

IloTenumanpHas SHEPTHUsL.
IToTeHumanpHas 3HEPIrUsl ynpyro
nepopMUpOBaHHON NPYKUHBIL.
IloTeHunanpHas 3HEprus Tena
BOJIN3H OBEPXHOCTH 3eMJIn

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreHuunanbHbIC U
HEeMOTeHIMaIbHble cUIbl. CBA3b
paboThl HEMOTCHIIUATHHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUn

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYECKOM
SHEPTUH TeJla Ha IPUMepe
PaCTSHKEHUS PE3UHOBOTO KI'yTay

20

KonrponsHas pabora o Teme
«Kunemaruka. Jlunammuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU
TeOpuHu. bpoyHOBCKOE ABUKEHUE.

Huddys3us

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPABIX TEI




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

24

TertoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcontoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPrUun
JIBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

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

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

Jlabopartopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMu COCTOSHUS
Pa3pexKEeHHOTO ra3a

29

M3omporieccsl B MCaIbHOM ras3e
WX rpaduueckoe mpeCTaBICHNe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyrtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crnoco0Ob! e€ n3MeHeHus. Konngectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusl OJHOATOMHOTO HJECAIBHOTO
rasa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Bunael Temionepenauu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

V nenbHast TEMI0EMKOCTE BEILIECTBA.
KonnyecTBo TemoTs! npu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenade. AanadbaTHbIA
nporecc

IlepBbIil 3aKOH TEPMOAVMHAMUKHY U

but6mmoreka [IOK

33
€ro PUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocThb nporieccoB B

34 npupoje. Bropoii 3akoH Bubmmorexa [IOK

pupoae. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun nevicreus u KT/ bubmunoreka LIOK
TETJIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII[{

17 DKOJIOTHYECKHUE TIPOOTIEMBI
TEII09HEPTETUKU
Oo6o06matromuit ypok

38 «MOJII:K JII;JIl Hai}llp ¢uzuka. OcHOBBI bubmmorexa LIOK

yAp ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI»
KonrponbHas pabora o Teme
39 «MonexynsapHas ¢puzuka. OCHOBBI bubnmorexa LHOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6nuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS

41 BJIYKHOCTh BO3yxa. HackleHHbII bubmmorexa LIOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u
amopdHbie Teraa. AHU3OTPOIHUS
P ¢ P bubmuoreka [JOK
42 CBOWCTB KpHUCTAILIOB. Kuakue

KkpucTtauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




IInaBnenne u KpucTajllin3anus.

43 VeapHas TEIIOTA IJIABICHUSA bubnnorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmunoreka LIOK
44 VYpaBHEHUE TEIUIOBOro OajlaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tea. JIEKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX bubmorexa [IOK
AL A p https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI OBOJJHUKH 3aK(I:H bubmmorexa [IOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bec
COXpaHEHUs AJIEKTPUUYECKOTO 3apsiia
B3aunmoneiicTBue 3apsa10B. 3aKoH
47 Kynona. ToueuHbIl 31€KTPUIECKUI bubmmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 nosst. [IpuHImMn cynepno3uimu bu6nuoreka [JOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cuit anekTpocTaTHaecKkoro
49 noist. Ilorennman. Passocth bubnnorexa [IOK
’ tait. https://m.edsoo.ru/ffOc6f00
[IOTEHIAATIOB
IIpoBOOHUKHY U AUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubnnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JlusnexTpudeckast IpOHUIIAEMOCTh
. b K
51 OnekrpoémkocTh. Konnencarop nommorexa [0

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT NEWCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOMTUPOBAJILHOTO
anmnapara, CTpyHHOI0 IPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[MTocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
mpoBOAHKKOB. JlabopaTtopHas
pabora «3y4eHre CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHAas MPOBOIUMOCTh
TBEPBIX METAIIOB. 3aBUCUMOCTD




COMPOTHUBIICHUS METAJIJIOB OT
temieparypbl. CBEpXIpPOBOIMMOCTh

DNEeKTPUYECKHI TOK B BaKyyMe.

60 .
CBoiicTBa JIEKTPOHHBIX MTYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y PUMECHAs MPOBOJIUMOCTb. bu6nuoreka [JOK
CaoiicTBa p—n-niepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBEIE TPUOOPHI
DJIEKTPUYECKUH TOK B pacTBOpaX U

6 pacriaBax 3JIEKTPOIUTOB. bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUYECKUH TOK B ra3ax.

63 CaMocCTOSITEeNIbHBIN 1 bubmunoreka LIOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexkTpudeckue npudopsl U

64 YCTPOWCTBA U UX MTPAKTUYECKOE bubmmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme
«Quekrpocraruka. [TocTosHHBIM bubnuorexa [IOK

66 .
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHbiii ypok. KonTposbHas bu6nuoreka [JOK

pabora o Teme "DeKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIil ypok. O000Iarommii
ypok 1o TeMam 10 kiacca

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
(1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Mpaxruyeckue fa[:;jennﬂ :)lg:)l:ll;(())];:feﬂbﬂble
padoThI padoTsbI pecypen
[TocTossHHBIC MATrHUTHI U UX

| B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM UHIAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarsuTHO€ 1oJjie TPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexa [HOK
B3anmopeiicTBre MpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabora «M3ydueHue

3 MarHETHoIr)o noi;l KaTYH_IKI/Iy: 1 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JleicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 Jlaboparopnast pabota | | bubmmoreka [JOK
«Hccnenosanue nerucTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYILYIOCS 3apSKEHHYIO | bubmmoreka [JOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHua

6 DNeKTpOMarHuTHast UHIYKIIHUS. 1

[ToTok BekTOpa MarHUTHOM




unaykuud. DJ1C uaaykuun. 3akoH
AJIEKTPOMArHUTHON MHYKIIHA
®dapazes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJEKTPOMArHUTHON MHYKIIAW

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. 3/1C
CaMOUHIYKIMU. DHEPrHsl
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE ToJie

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

TexHnYecKkue ycTpoiicTBa U UX
MNPUMCHCHHUC: MOCTOAHHBIC MAI'HUTEI,
QJICKTPOMAIrHHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTAPHBIX YaCTHUII,
MHIYKIIMOHHAs NeYb

10

O6o0maromuit ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas
WHTKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTtHoe 1nozJe.
DNEKTPOMArHUTHAS WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebaHus. ['apMoHnUecKkue
KoJieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
IIpespaiienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH
Meproa MajibiX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KOJIEOaHUS B NACAILHOM
KOJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTY MEXaHUICCKUMH H
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATBHOM
KOJIeOaTeIbHOM KOHTYpE

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHYXIeHHBIE
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOAHMS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycongaibHbIi IEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3HAYEHUE CHJIbI TOKA M HATIPSKECHUS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, F€HEpaTOpa NEPEMEHHOT0
TOKa, JINHUM 3JIeKTporepeaady

DKOJIOTUYECKUE PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnosnb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
MexaHuyeckue BOJIHBI, YCIOBHS

acripoctpanenus. [lepuon.

21 I():KOPPOCTBppaCHpOCTpaEIeHI/IH u bubmmorexa HOK
swmaHa sombi, Tomepedmsie https://m.edsoo.ru/ff0cca54
MIPOJIOJILHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoKcTBa U ckopocTh. [lkana bubmorexa HOK

https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus

25 Konrponsnas pabdora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE

26 CBETA B OJTHOPOJHOM Cpee. bubnnorexka [HOK

Toueunslii ICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpaxkenue cBeTa. 3aKOHbI

Bbu6nuoreka [JOK

27 OTPWHEHHA CfeTa' Hoctpoenne https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKalie
IIpenomnenue ceera. I[lonHoe

73 BHYTPEHHEE OTPaKEHUE. bubmumoreka [IOK
[IpenenbHbIiA yroJi MOJIHOIo https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHHUSI

29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
[IOKa3aTelIs IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenne n3obpakeHmit

30 B JIuH3€e. DOpMyJia TOHKOH JIMH3BI. bubmorexa HOK

https://m.edsoo.ru/ff0cddle

VYBenuueHue JTMH3bI
JlabopartopHnas pabora

31 «HccnenoBanne cCBOUCTB
M300paKCHUH B JIMH3aX)
Hucnepcus ceeta. ClI0KHBIN COCTaB

10 6enoro csera. LIer. JlaboparopHas
paborta «HabmroneHnue aucnepceun
CBETa»

3 Wutepdepennus ceera. Audpaxius bubnumoreka [IOK
ceta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22

14 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexa [HOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02¢
OnTuyeckue MpUOOPHI M YCTPOKCTBA

35 1 yCIIOBUS MX 0€301acCHOTO
MIPUMEHECHUS

36 I'panu1pl IPUMEHUMOCTH bubmmoreka [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




IlocTynatsl cieluaibHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE bubmmorexa [TOK

FHOBP ' g https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpAIICHUE JJTUHBI
DHEpPrusi ¥ UMITYJIbC

38 PENATUBUCTCKOMN YacTulbl. CBs3b bubanorexka [HOK
MAacChl C SHEPrUEd U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KontponbHas padota «Onruka.

39 OCHOBBI crielIUaIbHON TEOPUHU bubmmorexa [TOK

H p https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIIbHOCTH»

40 ®otonbl. opmyna [1nanka. bubmmoreka [JOK
DHeprusi U UMIyJbC poToHa https://m.edsoo.ru/ff0cfel16
OTKpbITHE U HCCIIEN0BAHUE Eu6 ITOK

noImoTexa

41 otoddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE

42 OiHmTeitHa 1 porosddexra bubnmorexa LHOK

A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» potosddexra
Jasnenne ceera. OnbiTel I1. H.
43 Jlebenena. Xumuueckoe aencTBre bubmmorexa [TOK
ACEa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiicTea u
44 MPaKTUYECKOE TPUMEHEHHE:

dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]




Perrennie 3aga4d mo reMe «DI€MEHTHI

Bbu6nuoreka [JOK

s KBAHTOBOU ONTHUKM https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna o paccesHuro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozaens atoma
bu6mmoreka [IOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToHOB

43 IIPU IIEPEXOZE aTOMA C OJHOTO bubnuoreka [IOK
YPOBHS 3HEPrUuU Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBEIe cBOiicTBa yacTuIl. BOHEI

49 ne bpoins. KopnyckynsipHo- bubnuoreka [IOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4eHHE
OTKpBITHE PaTUOAKTUBHOCTH.

50 OmpiTel Pe3epdopaa o bubnnorexa [HOK
OIIPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3ITYUECHUS
CgaoiicTBa anbda-, 6era-, raMma-

51 n3nydeHus. BrnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

5 W3otomnsl. Anbda-pacna. bubmmoreka [JOK
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-u3nydyeHue

53 DHeprusi CBSA3U HYKJIOHOB B si/Ipe. bubmmoreka [JOK

Snepubie peakuuu. S nepHbiid

https://m.edsoo.ru/ff0d1356




peaktop. [IpobnemMbl, TEPCTIEKTUBEI,
HKOJIOTUYECKUE aCTICKTHI SICPHON
SHEPIreTUKU

54

DneMeHTapHble YacTUulbl. OTKpBITHE
Mo3UTpoHAa. MeTonbl HAOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHnameHTabHbIC
B3auMogercTBUA. ENUHCTBO
(hbU3UYIECKOI KapTUHBI MUPaY

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE acTpOHOMUHM. Bun
3B&3mHOTO Heba. Co3Be3aus, IpKre
3BE3.IBI, IJTAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cCUCTeEMa

56

Counune. ConHeuHast akTUBHOCTD.
Uctounuk sHeprun CosHIa v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
ctpoeHue 38&31. CoBpeMEHHBIE
MIPEACTABIICHUS O POUCXOKICHUU U
spostronny CoJtHIA U 3BE3]

58

Mnuneunsiii [1yte — Hama
I'anaktuka. Ilonoxenne u ABMKESHUE
Comnuna B 'anaktuke. I'amakTuky.
UeEpHble AbIpHI B iApax TAIAKTUK




59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Heperennsie npobiaembl
aCTPOHOMMUU

61

KontponbHas padoTa «2JI€eMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Ponb ¢puszukn
1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIOBEKa

63

O6o0maromuii ypok. Pois u mecto
(U3UKHA U aCTPOHOMHH B
COBPEMEHHOMN Hay4HOU KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
(hU3UIECKOI TEOpUH B
(bopMHpPOBaHUY TIPEICTABICHUH O
(hU3UYECKOI KapTHHE MUpPA

65

Oo6o06mraromuit ypok. Mecto
¢bu3nyecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe mnoie.
ONEKTPOMarHuTHas HHIAYKIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIIEIMATIBHON TEOPHUH 1
OTHOCHUTEILHOCTH
Pesepnniii ypok. KBanToBas pusuka.
68 3J161\I4)eHTLI};I)CTp0H0MHH U * 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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