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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOW mporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusx Poccuniickon denepanum, peaU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTbh peaU3alMu MEKIPEIMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU mpenMeramu. B Hel
OTPEACIAIOTCS OCHOBHBIE LIENU M3y4deHUs (U3UKH HAa YPOBHE CPEIHEro OO0IIero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3ukKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM 00yUEHHS;

e cojzepkaHue yuebHoro mpenmMera «Puznka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykatoieM mupe. LLkonpHbI Kype HU3NKN — cucTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIY4eHHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOWMCTBAMHU U JIPYTHX.
N3yyenune ¢Pu3MKu BHOCHUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHUSI PU BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUI.

B ocHoBy Kkypca ¢Gusukm 115 YpOBHSI CpPEIHEro O0OmIero oOpa3oBaHUS
MOJIOKEH PNl HUAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lleloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKH
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEAnosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢Gusuku  mpeamnosiaraet
3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKHUX U TE€XHOJOTHUECKHUX MPHIOKEHUN
V3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUA
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPENCTABICHUN O
CTPYKTYpE MOCTpOEHUSI (U3UUECKON TeopHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TNPUPOAE, TpaHHUIax
OPUMEHUMOCTH TEOpUM, MJIi ONHCAHUSA EeCTECTBEHHO-HAYYHBIX SBJICHHA U
MPOIIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alldyd IKCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jns 6Ga3oBOro ypoBHS Kypca (HU3MKM — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB M JIAOOpPaTOpHBIX padorT,
KOTOpbIE B IporpamMme 1o (pu3uke oO0beIUHEHbI B OOLIUN CHUCOK YYEHHYECKHUX
IpaKkTUYECKUX padoT. BoijeneHne B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNbHOTO TMpoIlecca HUCXOAs M3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHamieHus: kabunera (¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIEIO0BaHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB 1O MPOBEPKE
NPEI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHHME YyAENsAETCS PELICHUIO PAcUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3a1aHHON (PU3NYECKON MOJEIbIO, TTO3BOJISIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUYECKUX SBICHWH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKON MONEIH AJii CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmMu DPI'OC COO k mMarepuaibHO-
TEXHHMYECKOMY OOecledeHno y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMEeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBMSIX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (PU3MKU TODKHO OBITH
HeoOXoauMoe JnabopaTopHOoe O0O0OpYIOBaHHWE [JIs BBHITIOJHEHHUS YyKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHHUECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpalMoHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIAIIOM MUHHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHWE IS YYCHHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTBI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOI30BAHNU AaHAIIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(POBHIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIEe TIO3HAHUA U (popMHUpOBaHHE
UCCJICIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PCHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (¢opMHUpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCHOJIb30BAaHHEM
Gu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU M TEXHOJIOTHH.

JlocTxeHne 3TUX Lene 00ecreuynBaeTCsl peuieHHeM CIeAYIOUINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO O0Iero oOpa30BaHMUS:



e TMpuOOpPETEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI aCTPO(DU3HKHY;

e (opMupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U I TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHHS pa3IUYHbIX 3aJad4 C SBHO 3a/laHHOM
duznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4H;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu UHGOpMaIiH,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMI AJisi pPa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETOo
obpazoBanus otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 "yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe mo (U3MKE IMepeueHb JabopaTOPHBIX H
NPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJdaeT BbIOOp
NpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB € YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIUXCs.



COJEPXAHUME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JkcrepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (pU3MKE.

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

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienune, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOIMHEHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPAHWHAT, CKOpPOCTH, YCKOPEHHUs, IYTH M NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHEMHAS
ckopocTb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpE/Iayuu.

Llemoncmpayuu

Mogenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KECHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OpOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJAeHUSI.

HanpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPaBHOMEPHOTO JBHXEHHUS C LIEIBIO ONPEAEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOILIECHHUS MEXAY NYTSIMHU, NPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM TIPHU PABHOYCKOPEHHOM
JBUKEHHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHne NBUKEHNUs MIApUKa B BA3KOM )KUIKOCTH.

W3y4yenue nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3unuuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoOe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tela.

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

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiienne nHepUUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropou 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarum.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeECHS.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yClaOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJbCa TEJA. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MarepualbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOW SHEPIHH.

[ToTrennmanbHas DHEPIHSL. ITorennmanbHas DHEpPrus yIpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHIMATbHON YHEPTHUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsa3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKI'yTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHS U
B3aHUMOJECUCTBUSA 4YaCTUIl BemlecTBa. MoAenum CTpOEHHsI Tra30B, XKHIAKOCTEN U
TBEPABIX TN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojenell. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

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



Mopenrs wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUHM HJACalbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBbI. YpaBHeHne Menneneesa—Knanenpona.
3akon /lanbToHa. M3ompoliecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

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

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopnenb GpOyHOBCKOTO JBUYKEHUS.

Mopens onbita llITepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSL.

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

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEPEHUI
00BbEMa KOMHATBHI, JaBJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KoianuectBo TemnoTsl u pabota. BHyTpeHHsis
DHEPrusi  OAHOATOMHOIO  HWJEalbHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4CHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIOTh NpH TEMIIONEpeaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHrne mepBOro 3akOHAa TEPMOJMHAMUKM K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMocCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS — TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBHUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU pPaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TIOA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPAIINS).

W3meHeHue BHYTpEeHHEH SHEprun (TeMIiepaTyphl) Tejla Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYILIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCUTENIbHASL BIIAXKHOCTh BO31yxa. HacellieHHbI mnap. YaenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpucTayuM3anus. Y aelibHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHHUYecKue yCTpOHWCTBA M MPAKTHUYECKOE NPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHNs BIAXKHOCTH.

HabGntonenue narpeBanust v MiaBjie€HUsl KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOoHCTpalust KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHne OTHOCUTENBbHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKAa
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYECKUil 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKMA W TOJYHNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3nekTpuueckoro mnois. [IpuHoun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  osnekrpocratmueckoro  mouss.  [lorenuwman.  PasHocTb
MOTCHIMANOB. [IpOBOOHUKM © JAUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jlvanexkrprdyeckas MpOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHyKEHHOT0 KOHAEHCATOPa.

TexHuueckrue yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHUE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DdJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzauMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DNEeKTpUYECKOE NOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAToOpa OT  IUIOLIAIU
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEHH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapauIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jkoyns—Jlenma. MonrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHUE HCTOYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAIUIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyUYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTb
oJIynpoBoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

DNeKTpUYeCcKUuid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OneKTpu4eckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune Cuiibl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAY TTOTIEPEYHOTO CEUCHUSI U MaTEpUAIIa.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCUMOCTh CONPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckui sxkcnepumenm, 1abopamophvie pabomoi

N3ydeHne cMEmaHHOIo COEIMHEHUS PESUCTOPOB.

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

Ha6mronenue anextponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHWH, JIMHEHHas (QyHKIUs,
napa6ona, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEaayuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH U



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

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

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN 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
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AIEKTPOHArpeBaTEIbHbIC puodOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMHUKA

Tema 3. Macnummnoe nose. I1eKmpoOMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarHuThl.  B3auMmojelicTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHIun cynepno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHHUI MarHUTHOU
VHIYKIWAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOe 1OJiIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna JlopeHnua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Qapanes.

BuxpeBoe »snexTpuueckoe moJie. ONEKTPOABMKYIAs CHIa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIWA MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHNne CaMOMHIYKIIUH.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0J1€0aHus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIeOaHMS.
["apmonnueckue xonebanus. I[lepuos, wacrora, ammmtyaa u (aza KoJeOaHMIA.
[IpyXHHBIM MasTHUK. MaTreMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHpiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOATEeIbHOM KOHType. AHAIOrus MEXIy MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU Konebanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKHE
Kosebanus. PezoHanc. BbIHY X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennblii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaIpsKECHUS.

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPI U B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM CHUCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKUI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mnronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3onanc mnpu moCIEnOBATENbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JJIMHBI HUTU U MAcChI Ipy3a.

HccnenoBanne TMEpEeMEHHOTO0 TOKa B LENA U3  MHOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHble 60JIHbL

MexaHnueckrue BOJHBI, YyClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocTh
pacrnpocTpaHeHusT W JJuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOIspu3anus, AUPPaKIns,
uHTepdepenius. CKOpoCcTh JEKTPOMATHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagnOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJICBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJI0N W
YaCTOTON KOJICOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Mospu3anus, Tudpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. CioKHBIN cocTaB 0enoro ceeta. LBer.

CobOuparomie W pacceuBaroniye JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTosiHME W ONTHUYECKas cuja TOHKOM auH3bL. [locTpoenne uzoOpakeHuilt B
coOMparIIUX U paccenBaOIUX JUH3aX. DopMmysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

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

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

[Tonspuzanus ceera.

TexHuuecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
dboToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUSI.

Llemoncmpayuu

[IpssMonMHEHOE pPAcIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Toy4yenune cnexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3MepeHnue nokasaress NpeIoMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEIBLHOCTH
['panuiel TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIIELIMAIIbHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUIMHBIL.
DHEPrusi 1 UMIYJIbC PEIIITUBUCTCKON YaCTHIIbI.

CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

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

OTtkpeiThe u ucciaegoranue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTerHa it dportorddekra. «KpacHas rpaHuUiia»
doTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe NJeCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexra.

CBeToauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acCTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu moriomieHue
($OTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEPrHuM Ha Apyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuul. Bonnel ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens onbiTa Pezepdopa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGmronenne nuHedvaTbIx CleKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HaOmronenue muHeRYaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  coctasa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
BrnusiHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otomnsl.
Anba-pacnan. OJIEKTpPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
Snepneie peakunu. [lenenue u cuates auep.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
AJIEPHOM PHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTo1p1 HAOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
dynaameHTanpHbIe B3auMOAeiCcTBUS. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.
TexHuyeckue yCcTpoMCTBAa U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buunbcona, siaepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TurK MOHU3HUPYIOLINX YaCTHULL.
Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU
Orarbl pa3BUTHs acCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMHUM.

Buna 3Béznnoro neba. Co3Be3ausi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun CosiHIIA W 3BE3.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CneKTpaiabHBIM Kiacc —
CBETUMOCTbY». 3BE3bI TJABHOM IMOCJIEIOBATEILHOCTH. 3aBHUCHUMOCTbh «Macca —
CBETUMOCTBY» JUIsl 3BE3/ TJIABHOUM MOCJIEAO0BATEILHOCTU. BHyTpeHHee cTpoeHue



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

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne u aBwxkeHue CoaHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HabGmtonenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/IeNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usd CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O06o01maomIee MOBTOPEHUE

Ponb ¢u3uku u acTpoHOMUUM B HIKOHOMHYECKOW, TEXHOJIOIMUYECKOM,
COIIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOU KapTHUHE MUPA, pOJib (PU3UUECKON TeopUuun
B (QOpMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O PUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTE€MaTHKH,
OMOJOTMH, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: sIBICHUE, HAay4YHbIH (DakT, rumoresa, (u3MUYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
NPOM3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, NPU3HAKK MOJ00OUS TPEyroJbHUKOB,
oTpe/ieTIeHUE TUIONIAIN TIOCKUX GUTYp U 00BEMA TElL.

buonoeus: »nektpuueckue SBICHUS B JKUBOM Mpupojie, KoseOaTeabHbIe
JIBH>KCHUS B )KMBOM MPUPOJE, ONITHUYECKUE SIBJIECHUS B KUBOU MPUPOAE, AEHCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPHUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eoepaghus:  marHuTHBIE TIONMIOCA 3eMJIM, 3aJIEKM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKaA3aHUE 3eMJIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIE€HEpATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
coJIHeuHas baTapes..



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

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
obOpasoBanus (0a30BbIN YPOBEHB) MOJDKHO OOECMEYUTH TOCTHKCHHUE CIIETYFOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenmeTa «Du3ukay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHU
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUHU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTAaMHU B COOTBETCTBUHU C
X QYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpuOTU3MA;

IIEHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MTOBECHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
NEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

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



5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYphI, OCO3HAaHWE TJI00aTBLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIeW YCTOMUMBOrO pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JESITeIbHOCTH SKOJOTMYECKOM HAMpaBI€HHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUH TI0 (PUBUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (U3UKA  OCYIIECTBISATh  MPOCKTHYID M  HCCIIEI0BATEIBCKYIO
NEeSATeTbHOCTh MHIUBUIYATBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue AeicTBHA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHMUS;
BBISIBIISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YUYETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUI AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/LCKHeE 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUAMU U METOJAMU
buznuecKoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY
METOOB pEeLIeHHs 3a1a4 (PU3NYECKOTO COJACPXKAHMS, NPUMEHEHHMIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHNUN YUEOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUINOTE3Y €€ pEelICHUs, HAXOAUTh apryMEeHTHl sl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBbIE B XOJE pEIICHUs 3a7auyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NesITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 00J]acTh
KHU3HECATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHUS;

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

Pabora ¢ nnopmanmeii:

BJa/IeTh HaBBIKAMH MOJy4YeHUS UHGOPMAIUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalrio MHOOPMAIMM Pa3IUYHBIX BUAOB U (Gopm
IpEeCTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 Cc coOmoeHHeM TpeOOBaHUI APrOHOMHMKH, TEXHHKH OE€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJAEpKaHUS B Pa3IUYHbIX (opmarax c
y4€TOM HazHa4YeHUs UH(OPMAIMH U 1IeJICBOW ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYHIECTBJISATh OOLIEHWE HAa ypoKax (QU3MKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;



pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsr4dath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh M MUCIIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKI0r0 WICHA KOJIJIEKTUBA,;

IIPUHUMATh  LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHW30BbIBATH U
KOOPJIUHUPOBATh AEUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpeieniaTbh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaratb HOBBIE NPOEKTHI, OLEHUBATh HJEH C TMO3ULHUH HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO M BOOOPAKECHHE, OBITHh HHUIIHATHBHBIM.

PerysiTuBHBIC YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESTENBHOCTh B 00JIaCTH
GU3MKKM U acCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KAaueCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOoCcOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJa/JE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTAaTOB U
OCHOBAaHU;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYaIliH, BRIOOpa BEPHOTO
pelIeHus;

yMETh OIIEHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aAPTyYMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIbHOCTH,

IPUHUMATH Ce0sI, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOIero ooOpa3oBaHMs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS AYMOIMOHAITLHBIN WHTEJICKT, TIPEAMOJIar afo A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUs1, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHANBHON cepsl,
OBITh YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE [EHCTBOBATh HCXOJSI M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
IPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIIECHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyudenuss B 10 kJacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpLIHAJIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ia3, MOJAECIIH CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUHM CTPOCHMS BEIECTBA U
UIEKTPOJUHAMUKH:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3aumoencTBue Ten, auddys3us, OPOyHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMaA TeI MPU HArpeBaHUU (OXJIAXKAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIApEHUE, KOHACHCALMs, IUIABJIICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE AABJICHUS I'a3a IPU €r0 HarpEBaHUH B 3aKPHITOM
CoCyle, CBfA3b MEXIAy NapamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3apsJIOB;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpJIMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Tella, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrusi, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

ONKCHIBaTh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCIIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETHYECKash HEPIusl XaOTUYECKOrO JIBHMIKECHHSI MOJIEKYJI, CPEIHEKBAApATHYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
NPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HCIHOJIB3YEMBIX BEIWYHMH, HX
0003HAaYeHUsI W €IUHUIbI, HAXOAUTh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIUUYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
SBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUUYECKOE M0JI€, HANPSKEHHOCTD MMOJIS, MOTEHUMAN, pa3HOCTh MOTEHLIHUAIIOB,;
OpU ONHUCAaHUM TMPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JNaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BEINYMHAMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUsS MEXAHUYECKOW HHEPIUH, 3aKOH COXPAaHECHMsI HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMU CWI, NPUHLUII PAaBHONPABUS HMHEPLUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypoM, MEepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOro 3apsfa, 3akoH KylloHa, Npu 3TOM pas3iavyarh CIOBECHYIO



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

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MAIlWH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEJA0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLECCOB C HCIHOJB30BAHUEM IPAMBIX U KOCBEHHBIX HM3MEPEHMH, IPU ITOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIUpOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh M3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX WM3MEPEHUH, NMPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHpoBaTh pPE3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3MUECKHUX BEIMYUH B
BUJIE Ta0nMIl U rpauKOB, AEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEJOBAHMS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/a MpU MPOBEICHUN MCCIICTOBAHUN B
pamMKax y4eOHOrO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a4n
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOoOXOuMbIe NIl €€ pelleHUs, MPOBOAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4€HUs (PU3UYECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUW C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue sBICHUS;

UCIONB30BaTh  IMpPU  pPEIIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIIOTMH JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpPMAIUU, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH IIPUMEPHI BKJIJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KHU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaAMH M TEXHUYECKHUMHU



yCTpOMCTBaMH, JUJIsl COXPAHEHUs 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOIIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpenesaTb OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

K xonumy oOydyenus B 11 Kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B INPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aUMOACHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUsA, JEHCTBHE MAarHUTHOIO TIOJsA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUA U
BOJIHBI, NPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuus W TOMSAPU3ALUS  CBETa, JIUCHEPCUs CBETa,
dotoanextpudeckuii 3ddext (PpororddhexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHas
PaAOAKTUBHOCTE;

ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JIEKTPUYECKYID  NPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL
IEKTPUYECKUHN 3apsill, CWJIa TOKA, IEKTPUYECKOE HANPSLKEHUE, DIEKTPUYECKOE
COINPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAsl cUila, paboTa TOKa,
WHIYKIUS Mar"UuTHOrO MoJs, cwia Ammnepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, NMEPUOX M YacToTa
KoieOaHui B KoJeOATeIbHOM KOHTYpE, 3apsii M CHJa TOKa B Ipolecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOAHMH, (OKYCHOE pACCTOSHUE U
ONTHYECKAas CHUJia JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCHOJBb3YEMBIX BEIWYUH, HMX OOO3HAUYECHHUA U EIAUHMIIBI, YKa3bIBaTb
GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;



ONMCBHIBATh W3YyYCHHBIC KBAHTOBBIC SBICHUS W IIPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX fJ€p, MPH OINKUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIINUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEAOBATENBHOTO U MapajIeIbHOIO
COCOUHEHHsI TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEHHOIO PacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIICHHUs CBETA, ypaBHEHHE OWHIITEHHa 11 (oTordpdekra,
3aKOH COXPAHEHUS JHEPrUHU, 3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOH COXPAHEHUS
AJIIEKTPUYECKOTO 3apsAla, 3aKOH COXPAaHEHWs MacCOBOIO YHMCIIA, MOCTYJaThl bopa,
3aKOH paJMOAaKTUBHOI'O pacmaja, pu 3TOM pa3inuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE€ BBIPAKEHHWE U YCJIOBMs (IpaHHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONPENEIIATh HANPABJICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO IIOJIS POBOIHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONMCHIBATh H300paXKEHHE, CO3/1aBA€MOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHl MO HCCIAEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHHU: IPU 3TOM
dbopmynupoBath MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHHSA, MPOBOAUTH OIBIT U
(opMyIMpOBaTh BHIBOBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MIPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH! NOTPEIIHOCTEN U3MEPEHNN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIIOJIb30BAaHUEM
OpsSIMBIX  M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYSHHON 3aBHCHUMOCTH (DPM3MUECKUX BEJIMYMH B BUAC TAOIHI] U
rpaduKoB, enaTh BHIBOBI IO PE3yJIbTaTaM MCCIIECIOBAHMUS,

co0iroaaTh npaBuiia 0€30MaCHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax Y4eOHOIrO SKCHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCHOJIB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJaul



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEHATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEoOXOuMbIe 171l €€ pelleHUs, MPOBOAUTh Pacué€Thl M OLIEHMBATh PEAJbHOCTH
HOJIy4YEHHOT'0 3Ha4€HUs (PU3UUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM HAa HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(uznueckue sBICHUS;

UCIONB30BaTh  IMPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBICHUs y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMaIUy, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh MNPUHLMNBI JEHUCTBUS MAIlMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacHOI0 UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSACHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOPaMH U TEXHUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpynne C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpenemsaTb OO0S3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB T'PYIIIIBHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoasnbie IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 bubmmorexa IOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41b{72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexka [JOK

®da3oBbIe MEPEXOIBI

https://m.edsoo.ru/7f41b{72




Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro o pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOe noje. JIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMAarHUTHbBIE 9 1 bubnnorexka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nmuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaIBLHON TEOPUHU 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHLI KBAHTOBOM OITUKH 6 ngg;;?:;igg}if‘“cwc
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SIAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOpPEHUE 4 ngg;;fg;gﬁ% £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue

n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl
dusuka — Hayka o0 IIPUPOJIE.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa HOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIllero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU | bubnnorexa [HOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | bubmuorexa [JOK
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpsMOIMHENHOE | bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JBrmxeHne MaTepruaabHOM TOYKH I10 1 0,5 bubmorexa [IOK

p ’ https://m.edsoo.ru/ff0c3ada
okpyxHocTd. CTapToBasi AMarHOCTUKA

8 [Tpuniun oTHOCUTENBHOCTH ["anumes. 1 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepBsIii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunnun

9 CyHepno3uLuu cuil. Bropoit 3akoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa AJ1st bubnnorexka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumia

11 TsbkecTH. [lepBas kocMuyeckas bubmmorexa [IOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpeausa. Kosdbdunuent tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTH WJIH ra3e
[ToctynaTenbHoe U BpalaTeabHOE

14 JIBIKEHHE a0COIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc maTepuanbHOM TOUYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHEeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUn

17 IloTeHumanpHas SHEPTHUsl. bubmmoreka [IOK




[ToreHimanpHast 3HEPTUs yIpyro
nehOpMUPOBAHHON TIPY>KUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHINAJIBHBIE
cuiibl. CBsA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON YHEPIUU CUCTEMBI Tell.
3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue CBsi3u pabOThI CHIIBI C
HU3MCHEHHEM MEXaHHYECKOW SHEPrUU
TeJla Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KI'yTay

20

KonrponsHast pabora o Teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. KonuyectBo
BemtectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

WUneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemrepaTypa Kak Mepa

2% CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lampToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

79 M3onporiecchl B M€aqbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0nI e€ m3MmeHeHus. KonmdaecTBo bubmuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOIO UJI€aTbHOTO
raza

31 Bunael Terionepenaun bubnnorera IOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI nmpoiece

13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHNE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeoOpaTtumocTs Tpo1ieccoB B bubmmoreka [JOK




npupoje. Bropoit 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1J{ Ternooit

bu6mmoreka [IOK

35 MaIllMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoJoTn4YecKre mpoodIeMbl
TETJIOHEPTETUKHI
18 O6o0maromuii ypok «MoseKkyspHas bubmuotexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Monekymnspaas ¢puszrka. OCHOBBI bubmmorexa [IOK
y1Ap ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3J1yXxa. HachIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
4 amopdHbIe TeTa. AHU3O0TPOIHS bubnnorexka [HOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65{0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[TnaBneHue u KpucTaUIM3aIs.
43 VY nenpHas TeniaoTa MiaBJICHUS bubmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbu6nuoreka [JOK
44 YpaBHEeHHE TEIJIOBOTO OajlaHca
DABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tei. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUA DJIEKTPHUIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHMKH, TUDIIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmnorexa [IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bee
ANEKTPUYIECKOTO 3apsaa
B3anmoneiicTBue 3apsai0oB. 3aKoH
47 Kymona. ToueuHBIH 3IeKTpUIECKUN bubmmnorera [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 noist. [IpuHImn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
ITpoBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHmeHcaTo
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCcATOpa. DHEPIUA 3apsKEHHOTO bubnmorera LIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMN NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO

ammapara, CTpyWHOT0 IpUHTEpa.
DJIEKTpOCTaTUYECKAs 3alUTa.




3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenune IJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COTPOTHUBJICHUS METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
MPUOOPHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKUH TOK B pacTBOpPax U

2 pacruiaBax 3JIEKTPOJIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue nNpudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301MacHOCTH

65 Oo6o06maromuii ypok 1 bubnnorexa [HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «9nektpocraruka. [locTosTHHBIN 1 1 bubanorexa [HOK
AJeKTpuYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesephblii ypok. KonTponbsHas | | bubmmoreka [JOK
pabora o Teme "DieKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 IIpoMexyTouHas aTTecTalusl. | 1 bubmmoreka [IOK
HroroBas KoHTpoJIbHAsI paboTa https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68 5.5

I[TPOTPAMME




11 KJIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcebl
[TocTosiHHBIE MAarHUTBI U KX
B3auMoOcicTBHE. MarHuTHOE II0JIE.
BekTop MarHuTHOM MHAYKIIUK. JIMHUM
MaFHHI;HOﬁ WHIYKIUU h};[aFHI/ITHOG 1 Bubmmorexa [IOK
YIHHH. https://m.edsoo.ru/ff0c9778

T0JI€ MPOBOAHUKA C TOKOM. OTBIT
Opcrena. Bzaumopeiictue
MIPOBOJAHHUKOB C TOKOM
JlaGopatopnas pabora «3yueHue 1 ) bu6nuorexa [IOK
MAarHUTHOTO IO/ KaTYLIKUA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
JlabopartopHnas pabota 1 ) bu6muoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c98fe
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JleiicTBMEe MarHUTHOTO TOJISI Ha
TBUK Csl 3apSDKEHHYIO YaCTHIL 1 Bubmmorexa [IOK

yHyro P o 4 https://m.edsoo.ru/ff0c9ac0
Cuna Jlopenna. Pabora cunsl Jlopenna
DJneKTpoMarHuTHas MHAyKuus. [ToTok
BEKTOpa MarHuTHOM uHAyKIuu. J/1C | bubmmoreka [JOK
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM https://m.edsoo.ru/ff0c9df4
nnaykiuu dapanes
Bxonnas koHTposibHas paboTta 1 1




Jlaboparopnas pabota
«MccnenoBanue sBICHUSI
ANIEKTPOMATHUTHON WHITYKIIUN

bubmunorexa LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKLINH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06maromuit ypok «MarautHoe
II0JIC. QHCKTpOMaFHI/ITHaH WHIAYKIOUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTHoe mno’e.
DNeKTPOMarHuTHAsE WHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpaienue 3uepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KojeOaHmid rpy3a Ha
HUTH OT JUTMHBI HUTHA U MacChl TPYy3a»

14

Konebarenbublii koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHNs B
U/ICATHHOM K0JIe0aTeIbHOM KOHTYpE.

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820




Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAarHMTHbIMHA KOJIEOAHHUSIMH

15

®opmyna Tomcona. 3akon
COXpaHEHMs SHEPTUHU B UJCATLHOM
Kosie0aTeIbHOM KOHTYpe

but6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarnmx
KosieOaHusX. BeIHYKICHHBIC
MexXaHHYeCcKHe Konedbanus. Pe3onanc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MNEPpCMCHHOTO TOKaA. AMHJII/ITyI[HOe n
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIPsOKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaayda u moTpedaeHue
JIIEKTPUYECKON SJHEPTUU

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,

reHeparopa MepeMeHHOT0 TOKa, JIMHUH

QJICKTponepcaavd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON
KU3HU

21

MexaHuuyeckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

bubmunoreka LIOK
https://m.edsoo.ru/ff0cca54




pacnpoCcTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

but6mmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbBIE BOJHBI, UX
23 cBOMCTBa U ckopocTh. [IIkana Bubmmorexa [IOK
p i https://m.edsoo.ru/ff0ccfe)
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokanuys
)5 Konrponsnas padora «Konebanus u Bubmuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OIHOPOJIHOM cpene. ToueuHblit Bubmmorexa [IOK
AHOPOA PEE. https://m.edsoo.ru/ff0cd350
HCTOYHHUK cBeTa. JIyd cBera
OrtpaxeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue nsodpakeHuit B Bubmmorexa [IOK
’ P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomnenue ceera. I[lonHoe
)8 BHYTpeHHee oTpaxeHue. IIpenenpHblil bubmmoreka [JOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakKeHHUS
29 JlaGopatopnas pabora «3mepenue Bu6muotexa [JOK
MOKA3aTeIs MPEITOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3obpaxxeHuit B
30 nuH3e. Popmysia TOHKOM JIMH3BI bubmorexa OK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
31 JlabopaTtopHnas pabora




«HccnenoBanne CBOMCTB
M300paKCHUH B JIMH3AX)

Mucnepcus ceera. Cl10XHBIN COCTaB
6enoro csera. LIer. JlaboparopHas

32
pabota «Habmonenue aucnepcuu
CBETa»
HNutepdepennius ceta. udpakius bu6nuoreka [JOK
33 N
ceta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
34
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
KJIAaCCUYECKOU MexaHUKH. [locTynarsl bu6nuoreka [IOK
36 .
CIIEIUAIIBHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTETbHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3amMeneHre BpeEMEHH U COKpallleHUE bubmmorexa LOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTULbl. CBSA3b MAcChl C SHEPTUEN U bubmmorexa LIOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
KonrponsHas padora «OnTHKa.
39 OcCHOBBI crielIUaNIbHON TEOPUHU bubmmorexa LIOK
H p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIbHOCTH»
40 ®otounbl. opmyna [1nanka. DHeprus bu6nuoreka [JOK
U UMIYyJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
41 OTKpBITHE U UCCIEAOBAHUE but6mmoreka [IOK




dororddexra. OnwiTer A. T
CroneroBa

https://m.edsoo.ru/ff0cffc4

3akonbl poTtorddekra. YpaBHEHUE

but6moreka [IOK

42 OiHmTelHa 115 Gorosddekra.
A bd https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
Hapnenne cBeta. OnwiTel 11. H.
43 JleOeneBa. XuMHU4ecKoOe IEHCTBUE bubmmorexa LOK
’ https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoiicTea u
44 MPaKTHYECKOE TPUMEHCHHUE:
(dhoToseMeHT, (OTOIATUHK,
coJIHeUHas OaTapesi, CBETOIUO]T
45 Pemenue 3agad no reme «J1€MEHTHI bubmuoreka [{OK
KBaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OnBITHI
46 Pesepdopna o paccessHUIO 0-4acTHIT Bubmmorexa [IOK
p@op P ' https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
but6mmoreka [IOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Nznyyenue u noruonieHue (poToHOB
48 I H};qe €xoJie aToma C oz[H(()bro OBHSI bubmorexa OK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha OpyTroi. Buasl ciekTpoB
BonHoBEIe cBOiicTBa yacTull. BoHEI
49 ne bpoiina. KopnyckynsipHo- bubnuoreka [JOK
BOJIHOBOM yanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOE M3TyYCHHE
50 OTKpBITHE paTHOAKTUBHOCTH. OMBITHI bu6nuoreka [JOK

Pesepdopna mo ompeneneHuio cocraBa

https://m.edsoo.ru/ff0d0fd2




PaaAOaKTUBHOI'O U3JTYUYCHUA

51

CgoiicTBa anbda-, 6era-, raMma-
u3ilydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMMa-usiydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B SIIpe.

S nepuble peakuuu. SAnepHbIA peakTop.
[IpoGnemMsbl, MepCreKTUBEI,
AKOJIOTHYECKUE aCTICKTHI SICPHOMN
SHEPTETUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpany 3JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «®@yH1aMeHTalIbHbIE
B3auMOJIeUCTBUS. ENMHCTBO
(bu3nvecKoil KapTUHBI MUPa

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

55

Bupn 38é3nHoro Heba. Co3Besnus,
HpKI/Ie 3Bé3I[BI, IIJIaHCTHI, UX BUAHUMOC
nBrokenne. ConHeyHas cUCTeEMa

56

Counune. ConHeuHast akTUBHOCTD.
Uctounuk sHeprun CosiHIa U 3BE311

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0BAaTENbHOCTH. BHyTpeHHEee
ctpoeHue 38&31. CoOBpeMEHHbIE




Hpel[CTaBJIeHI/IH (0] HpOI/ICXO)KI[eHI/II/I n
spostronny CoJtHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anmaktuku. YEpHbIE ABIPHI
B sAJlpax rajlakTUK

59

Bcenennas. Pazberanue rajgakTHk.
Teopus bosbroro B3psisa.
PennkroBoe uznyudeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonrtponbHast pabota «1eMEeHTHI
aCTPOHOMHUU U ACTPOPUIUKI»

62

O6o06maromuit ypox. Pois pusuxu u
ACTPOHOMUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb
¢dbuznvecKoit Teopun B HOPMUPOBAHUHT
MpeaCTaBIeHUN 0 (PU3NIECKOM
KapTuHE MHpa MecTo pU3nIecKoit
KapTHHBI MUPA B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE




PesepBHbIil ypok. MarautHoe mnoie.

65 1
DneKTpOMarHuTHas UHAYKLINS
PesepBubiil ypok. OnTuka. OCHOBBI
66 CIELMaIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.
67 DJIeMEHThI aCTPOHOMUH U 1
acTpo(U3HUKH
68 [IpomexxyTouHas arTecTarus. | bubmmoreka [JOK
HroroBast koHTpOIBHAS paboTa https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Msxumes I'.4., byxosues b.b., Hapyrun B.M./Ilox pex. Ilapdpentoeroit H.A.
®dusuka, 10 kimace, AO "Usnparensctio "IIpocsemenne”
Msxumes I'.4., byxosues b.b., Yapyrun B.M./Ilox pex. Ilapdpentberoit H.A.

®dwusnka, 11 kmacc, AO "Usparenscrso "Ipocsemenne”

METOIUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HNHTEPHET

http://resh.edu.ru/

http://www.fipi.ru/

https://m.edsoo.ru
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