MUHHUCTEPCTBO MPOCBENEHUS POCCUNCKOMN ®EJIEPALIMN

Munucreperso oopazosannst Opendyprekoii obiacru

Myunuunajasuoe yupeiienue oraena oopasosanus agMuHucTpaunn MO

PACCMOTPEHO
Pykosoautens LIIMO
€CTECTBEHHO-
MATCMATHYCCKOI'O UHKIIa

el —

&

Kapriosa E.B.

Iporokosn Nel ot «29» 08

2023 r.

Cakmapcekuii paiion

COI'JTACOBAHO
3am.aupextopa o YBP

N

MBOY "Eropeeckan COLI"

YTBEPIW/IEHO
Hupexrop

Hipppecs

(
v Kycnakosa H.A,
Iporokon Nel ot «29» 08
2023 1.

(ID 386612)

enn Kok MLB.
Mpuwes No231 ot «29» 08
2023, floor™ |

PABOYAS ITIPOT'PAMMA

yueOHoro npeamera «Pusnka. bazosolii yposenb»

Jutst odyuatonnxes 10-11 kinaccos

c.Mcekpa 2023 r



INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOW MporpamMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke c yuéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTeNbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommnx OCHOBHBIE
o0Opa3oBaTelibHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESATEIHHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TakXke YUYUTBHIBAET HEOOXOAMMOCTbh pead3alii MEKIPEIMETHBIX
CBsI3e (PUBMKHM C eCTeCTBEHHO-HAy4YHBIMM Y4Ye€OHBIMU TIpeaMeTramMu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENU M3yueHUs (U3UKH HAa YpPOBHE CPEIHEro OOILIEero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 06230BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHHS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaM oOyueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpe/AeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3ydenne (UMK BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (GOPMUPOBAHHE YMEHHUN MPHUMEHSTH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEOBaHUM.

B ocHOoBy kypca ¢wu3ukm 11 YpOBHS CpEIHEr0o o0O0IIero oOpa3oBaHUs
MOJIOKEH Pl HAEH, KOTOpPblE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ie]oB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoesa eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mku
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEanosiaraeT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTUYECKHUX MPHUIIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHUS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
o0pazoBaHus ABISAIOTCS (puznueckue Teopuu (hopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOECHUSI (GU3HUECKON TeopuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
OPUHITMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIS OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alldyd 3KCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jis 6Ga3oBOro ypoBHS Kypca (HU3MKA — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMHA CIHCOK YYEHHUYECKHUX
MpaKTUYECKUX paboT. BhIjeneHrne B yKa3aHHOM TMEepedHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OIEHKHU, OCYIIECTBISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNbHOTO TMpollecca HUCXOAsS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunHera ¢usuku. Ilpu 3TOM oOOecmeunBaeTcss OBIAJCHUE
00y4JalmUMUC YMEHUSIMH TPOBOAWTh KOCBEHHBIC W3MEpPEHUs, HCCIEIOBaHUS
3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY ONBITOB TIO MPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

Bonpioe BHUMaHWE yAENAETCS PEHMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3agad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3a1aHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLIUE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIIIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUYECKUX SBICHWH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOIEIH MJi CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHHMYECKOMY OOecleueHno Y4eOHOro mporecca 0a3oBbIi YpOBEHb Kypca
¢u3MKN Ha ypOBHE CpelHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (PU3NKU TODKHO OBITH
HeoOXxouMoe J1abopaTopHOoe 00OpyJOBaHWE JJIA BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHUUYECKUX MPAKTUUECKUX padOT U JEMOHCTPAIIMOHHOE
o0opyaoBaHHE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIUIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBAaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMSI W3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
($yHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHME JUISI YYCHHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKTBI
7a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCTIOJI30BAHNU AaHAIIOTOBBIX W NU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE U (PPOBBIX JTa00pATOPHIA.

OCHOBHBIMU TETISIMU U3Yy4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3yYEHHUIO TPUPOMBI, PA3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTaTa HW3YYCHHsI
OCHOB CTPOEHHS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (GopMHpOBaHHE YMEHHU OOBSCHATH SBJICHUS C HCHOJIb30BAHHEM
du3nYeCKrX 3HAHUHA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHI.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHHeM CIeAYIONINX 3a/ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIero oOpa3oBaHMUS:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  O0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OoObACHEHMS] (PU3NYECKUX SBICHUA B TMPUPOJAE M JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOILILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIbHOTO TUJIAHUPOBAHUS W MPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTata;

e CO3JIaHME YCJIOBMM JJisi pPa3BUTHS YMEHUIN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETo
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YUHMTENb J€JaeT BbIOOP
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYATbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

@usuka — Hayka O mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (PHU3UKE.

MogaenupoBanue ¢u3nyecKux SIBIEHUM M mporieccoB. HayuHble TMmoTesbl.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTAYECKOU AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMereHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOpPOCTH, YCKOPEHHUs, IIYTH M NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOM  TOYKHA  IIO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTIIOBAask CKOPOCTh, IMHENHAS
ckopoctb. [lepuon u yactora obpauieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC MTEpelayuu.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmronenue nBukeHusi Teja, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEJIBbIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEINbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHM TIPHU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAIIbHOW CKOPOCTHIO, PABHOM HYIIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOMU )KUIKOCTH.

W3yuenune nBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUTA MaTepUAIIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1111 MaTepralibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectn. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHME MACC B3aMMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Y cioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPe3MHOBOM 00pa3siie, OT uX aedopmaliuu.

HccnenoBanue yClaOBUM pPAaBHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILLCHHUS.

Tema 3. 3akonbl COXpaHeHUA 6 MeXaHUKe

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUaJbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [ToTrennmansHas SHEPTHUS yHpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHW4YECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYyroro yaapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u paOOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Pasnen 3. MoJsekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHS U
B3aHUMOJECHUCTBUS YacTUI[ BemlecTBAa. MoAenu CTpPOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpPUM HACaIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO JBHXKEHUs uvacTull rasza. Illkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 U} Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mopenb, WUTIOCTpUpYOLIas TPUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HJICAJBbHOTO Tasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoaunaMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiamuectBo temnoTsl U pabota. BHyTpenHsis
DHEPrusi  OAHOATOMHOIO  HWJEAabHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KosuecTBo TEIIOTh NpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJMHAMUKM K u3omporeccam. ['paduueckas
UHTEpHpeTalus padoThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammuHax. KoahduUmmeHT moae3Horo
nevictBus TtemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PabOThI: BBLIET
npoOKK W3 OYTBUIKM MOJA JAEWCTBUEM CXKATOro BO3AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHune BHYTpEeHHEH SHEprun (TeMIiepaTyphbl) Tejla Mpy Terionepeaaye.

OnbIT 1O anuabaTHOMY paCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoiOTHAA U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBnenue u
KpUcTayuM3anus. Y aelibHas TerioTa miasieHus. CyOaumanusi.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHHUYeCKue yCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIICTBa HACBILLICHHBIX IAPOB.

Kunenue npyu moOHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHns BIAKHOCTH.

HabGnronenue HarpeBanust u MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHIA 3JIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHK, TUANEKTPUKU U TOIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KynmoHa. ToduedyHbI 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yieKTpuueckoro mnojs. [IpuHuun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B SJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpuyueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: DSIJIEKTPOCKOII,
JIEKTPOMETP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzaumMopelicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKA.
Hcroynuku Toka. Cuina Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AEIbHOE COMPOTHUBJICHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 TOJTHOM (3aMKHYTOM) 3JIEKTpH4YecKol 1enu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasi  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAIUIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u IIPUMECHAs MIPOBOJIUMOCTh
noJIynpoBOoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMAIUS. DICKTPOJIN3.



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

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUaAIa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Habmonenue snexrposnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTMH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JIUCCOLMAINS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET WM JApPYrHe), IBUTaTeilb BHYTPEHHEIrO
CropaHusi, naponasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJI€ HAaHOMATEpHalOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArpeBaTEIbHbIC npuodOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHUA MarHUTHOU
VHIYKIWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JBUKeHHE 3apsyKEeHHON YacTHUIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAKW. OJIEKTPOABIKYIAS CWia HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

Buxpepoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIXKYIIAsA  Ccuja
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuox, wacrora, amrmumtyaa u Qaza KojgeOaHU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnuii MasTHUK. Y PAaBHEHHE IapMOHUYECKHX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHType. AHANOrus MeEXAy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmysna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

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

[lepemennbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBI TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHUE CHUIIBI TOKA H
HaIIPSKECHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabGmnronenue pesonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocCienoBaTeNbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEMEHHOTO0 TOKa B IENH W3 MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHndeckrue BOJHBI, YCIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHuss W JJiuHa BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBI.
WnuTepdepenius u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOISpU3anus, JUPPAKIIS,
unTepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJIH.

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

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacCIPOCTPAHCHUE MTOTIEPEUHBIX U MMPOTOTHHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
Y4aCTOTON KOJIEOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Moaspu3anus, qudpakius, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeh
npenomiieHus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MoOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CiioxHbIN cocTaB 0enoro ceera. LIger.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B
coOMparoIIMX U paccenBaloIuX JuH3aX. Dopmysa TOHKOW JTHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHUHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUSI.

Llemoncmpayuu

[IpssMOonMHEHOE pPAcHpPOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmnm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOmronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHue rnokaszaress NpesioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pakKeHUN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panvipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHa st doTtorddekra. «KpacHas rpaHuiia»
doTorpdexra.

Jasnenue ceera. OneiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoddekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHUIO 0 -4acTHLI.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPruM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJu3M.

CIOHTaHHOE U BBIHYKJICHHOE U31yYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha0nronenue nuHeyaThIX CIEKTPOB U3IIy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tormsl.

Anba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast 6oMo0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CHeKTpaiabHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TIJABHOM IOCJIENOBAaTEIbHOCTH. BHYTpeHHee CcTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CosiHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
rajgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeuKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGnronenusi HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpe/eNIeHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTU YEJIOBEKA, POJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW Hay4HOU KapTHHE MUpPA, pOJib PU3NUECKON TEOpUn
B (OpMHUPOBAHMU TPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
bu3nuecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOTKU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl U MX IMPOEKLUHMH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOM3BOJHBIC BJEMEHTAPHBIX (YHKIUN, NPU3HAKK TMOJ00OUS TPEyroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElL.

buonoeus: snektpuueckue SBICHUS B SKUBOW Mpupoje, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUSA B KUBOW MPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIE€HEpaTOop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATEIb, WHAYKUHOHHAS I1€4b, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
coJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
obOpasoBanus (6a30BbIN YPOBEHB) OJDKHO OOECIEYUTH TOCTHKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «Du3nKay AOKHBI
OTpaXkaTb TOTOBHOCTH M CIIOCOOHOCTh OOYy4YalOIMMXCA PYKOBOICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIHOCTH B IMPOIECCE peaM3allui OCHOBHBIX HANpaBICHUN
BOCIIUTATEBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBiIeHUN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOMN IPaKIaHCKOM UJIEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHUS;

CITOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

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



5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP
Oymymei mpodeccuu 1 pearTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHUS 1eJIeW YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HUKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEI0BATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHHUS;
BBISIBIISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
buznueckoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTU
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOIOB pELIeHHUs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IUyHbIX
METOJIOB MIO3HAHUS;

BJaJE€Th BHUAAMH JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IPH CO3AaHUN YUEOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHUs, HAXOAUTh apryMEeHTHl sl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pPa30BATEIBHOMN
JeSITeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJIy4eHUs WHGOpMAIUU (PU3NUECKOTO COAEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHAlu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalni0 MHGOPMAIMK Pa3IMYHBIX BUAOB U (opm
IpEeCTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX
3ama4 C coOMo/eHMeM TpeOOBaHUIM APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM HazHa4YeHHUs WHGOPMAIMK U LIEJICBON ayIUTOPHH, BHIOUpAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
OCYHIECTBJISITh OOLIEHWE HAa YypoKax (QU3UKK U BO BHE-YPOUHOH
NEeSATEeIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPECTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpeieNiaTh pojaud € y4E€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001t pe3yNbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE NPOEKTHI, OLEHWBATh WJAEH C TMO3ULUHUH HOBH3HBI,
OPUTHHAIIBHOCTH, NIPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

Pery/siTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MNPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KAaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON paboThl C Y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAULMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, HMX pE3YyJIbTaTOB U
OCHOBaHUI;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pelIeHus;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no (u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHMs Yy OOydYaroNIUXcCs
COBEPIIICHCTBYETCS HIMOIMOHATLHBIH WHTEJICKT, IPEAOIaT AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPaBICHUSI PA3BUTHS COOCTBEHHOM IMOIMOHAIBLHOU chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHWE, CIIOCOOHOCTh AaIamnTUPOBATHCA K
IMOILIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K OCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIMOHAIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JIEITEIIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpLHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;



pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHHS BEIIECTBA U
ANIEKTPOJUHAMUKHK:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJEHUE TeEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3auMoecTBue Ten, auddy3us, OPOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIESHUH ), TETNIOBOE
paBHOBecHE, UCIapeHue, KOHACHCAIlUs, MJIaBJIIEHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HarpEBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B H30Ipolieccax,
IIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KHHETHYECKasi SHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT MCHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHMUIIbI,
HaxXoJUTh (OPMYJbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCHIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOr0 JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
OPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIWYHMH, HX
0003HAaYeHHsI W €IUHHUIbI, HAXOAUTh (OPMYINbI, CBS3BIBAIOIIME JaHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUECHHBIE IJEKTPUUECKHE CBOMCTBA BEUIECTBA U ANEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
IIEKTPUYECKOE M0JI€, HANPSIKEHHOCTD IOJIS, OTEHUMAJ, pa3HOCTh MOTEHLINAAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEpruu, 3aKOH COXPAaHEHMsS HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEJAHEN KMHETUYECKON DHEPTUU TEIIOBOIO JBHIKEHHS MOJIEKYI C
abCOIOTHON TeMIlepaTypoi, MepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs
ANEKTPUUECKOro 3apsna, 3akoH KyloHa, NOpu 3TOM pa3ivyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, M[pUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB € HCIIOJIB30BAHUEM IIPSMBIX U KOCBEHHBIX H3MEPEHUH, IIPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOIBI;

OCYIIECTBJISATh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM INPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKcHpoBaTh pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUECKHUX BEIMYUH B
BUJIE TaOIMIl U rpauKOB, AEJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB U J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aa4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOoOXOuMbIE NIl €€ pelIeHUs, NMPOBOAUTH PacuéThl M OLICHUBATh PEAJbHOCTH
IIOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUYUHBL

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTMH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMALIHUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaAMHU U TEXHUYECKUMU



yCTpOMCTBaMH, JUJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACHpeAesaTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yjbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTHUYECKOW NEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M €IUHCTBO
(u3nUYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUYECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOU (DPM3UKH: IJIEKTPUUYECKasi MPOBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO TIIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHUE,
unTepdepennus, audpakuus W TOMApPU3ALUS  CBETa, JUCIEPCUs CBETa,
doToanextpudeckuii 3hdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CIHEKTpa aromMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHAas

PaaOaKTUBHOCTB;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKHUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoOJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJIEH, MEePUOoJl M YacToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil U CHJIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKAasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3WUECKUN
CMBICJT HCTIOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WUYECKYIO BEIWYUHY C JAPYTHUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh B3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMWCAHWU TPABWIHHO TPAKTOBATh (PU3UUYECKUA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W CIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPATUIEIBHOTO
COEAMHEHNs] TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHWTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXPAaHEHUsl SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O00JACTH)
IIPUMEHUMOCTH;

ONPEACIISITh HAMPABICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIsl POBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOuUpaTh YCTaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HMUECKUX BEITUYUH, MTPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, JenaTh BEIBOBI [0 pE3yJIbTaTaM UCCIIECIOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW W MPOEKTHOM
JEATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB MU JIA0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOoOXOuMbIEe NIl €€ pelleHUs, MPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4YEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATDH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MaCHOr0 MCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpEeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



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

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa am1st MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tesa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

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

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponbHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMmH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0n! e€ m3meHeHus. KoanyaecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThI Npu bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIeccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

35 MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodIeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBneHue M KpUCTAIIA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeUHBIN 3JIEKTPUYESCKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh bubnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apSKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

KoHTtponbHas pabota mo teme
«nekTpocratuka. [locTossHHBIN
BIEKTPUYECKHUI TOK.»

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8a8a

60

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTh

61

DIIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

62

[TonynpoBOAHUKY, UX COOCTBEHHAS U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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npuMecHas mpoBoauMocTs. CBOMCTBa
p—n-nepexona. [lonynpoBogHUKOBEIE
pUOOPBI

DNEKTPUYECKUM TOK B paCTBOPAxX U

63 paciuiaBax 3J€KTPOJIUTOB. 1 Bu6muotexa [IOK
DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnIun3
DNEeKTPUYECKUM TOK B ra3ax.

64 CaMoCTOSITeTbHBIN U | bubnuoteka [JOK
HECAMOCTOSTENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DNeKTpUUYECKHe MPUOOPHI U
YCTPOMCTBA U UX IIPAKTUYECKOE bu6nuorexa LIOK

65 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

66 [IpomexxyTouHast aTTecTarus. 1 bu6nuoreka [IOK
HroroBast KOHTpoJIbHAs paboTa https://m.edsoo.ru/ff0c8c56

67 O06o0maromuii ypok | bubmunoreka LIOK
«DNEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be

68 O6o6mmaromuii ypok mo temam 10 | bu6nuoreka [IOK

KJj1accCa

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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11 KIIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fa[:;i‘ennﬂ ggil;zzl;fenbnme
padoThI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarsuTHO€ 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexka [HOK
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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nHaykuu Gapanes

JlaboparopHnas pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAIHUTBI,
AEKTPOMArHUTHI, FIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIl,
HWHAYKIUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMarHUTHAS WHIYKIIHAS)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHUECKUE
Kosebanus. ['apMoHnUeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
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SJICKTPOMArHMTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTETbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusAX. BoIHyXIeHHBIE
MeXaHUYeCKHEe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHnsblil Tok. CHHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B IIOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudeckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK

21
pacnpoCTpaHEHHUS U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTsk. [lkana bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosiokamuys
)5 KonTponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bubanorexka [HOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTels MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. opmyiia TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
13 WnTtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpUOOPHI M YCTPOMCTBA U
. YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panuIBI TPUMEHUMOCTH
16 KJIacCCUYECKOM MexaHuku. [TocTynarsl bubmuorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTHUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
Konrponsnas padora «OnTHKa.
39 OcHOBBI crielIuaIbHON TEOPUHN bubmmnorexa [IOK

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ff0cf610
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®oronsl. opmyna [1nanka. Jneprus

Bbu6nuoreka [JOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
HOIMoTEKA
41 .0 A T.
pororppexTa. Ombirr https://m.edsoo.ru/ff0cffc4
CroieToBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)l(bti)OToaq);eKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Haenenne cBera. Onwitel I1. H.
43 JlebeneBa. XvMHUYECKOE NEHCTBHUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dhoTodeMeHT, (OTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme «JE€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKHUY https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesHuo o-4actu bubmmorexa [TOK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
Wznyduenne u miornomieHne GpoTOHOB
48 i I/I}ll'Iqe exoe aTOMEIIH co H(()bro OBHS bubmmnorexa [IOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTrUu Ha apyroil. Buasl cekTpoB
BonHoBEIe cBoiicTBa yacTull. BoHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI

Pesepdopaa mo onpexneneHuio cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue
PaZiOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiempl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro He6a. Co3Besnus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX BHJIUMOE
nekeHue. ConHeuHas CUcTeMa

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHIa U 3BE311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

[ToBTOpEeHne. MarauTHoe mnosJe.
DNeKTpOMarHuTHas UHAYKINS

59

[ToBropenue. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTENIBHOCTH

60

[ToBTropenue. KBantoBas (usnka.
DneMEeHTHl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

61

[IpomexxyTouHast arTectanus.
UTOrOBasi KOHTPOJIbHAs paboTa

62

Muneunsiii I1yre — Hama 'anakTuka.
Ilonoxxenue n nBuxxkenne CoiHIIA B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B SIAPAX TATAKTUK

63

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydenue.
MeraranakTuka

64

Hepemennsie mpo0iieMbl aCTPOHOMUUT

65

KontponbHas pabota «971€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

66

Oo6o06maromuit ypok. Poib pusuxu n



https://m.edsoo.ru/ff0d1784

ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YJeJIOBEKa

67

O6o6maromuii ypok. Pois u Mmecto
(U3MKN ¥ aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

68

O6o06maromuii ypok. Ponb
¢uznveckoii Teopuu B HopMupOBaHUH
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 10 knace/ Mskumes I'.., byxosues b.b., Corckuit H.H. noa
penakmueit [TapdpentreBoit H.A., AkuinonepHoe o6mecTBo «M31aTenscTBo
«ITpocsenieHue»

» ®usuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Metoauueckue pekomeHaanuu k yueonukam I'.S1. Mskuimesa, b.b.

byxosuesa, H.H. Corckoro «®usuka. 10 kmace» u «®usuka. 11 kimace»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
[Hudposas nadbopaTopus 1o ¢pu3MKe B paMKax HAIMOHAIBHOTO MTPOEKTA

Poccun «Touka pocran

https://resh.edu.ru/subject/28/



