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[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOM mporpammsbl, npeactaBieHHbIXx B PI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHIIENIINK TpenofaBaHus yueOHoro npeamera «dusnka» B 00pa3zoBaTelbHBIX
OpraHMu3aUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBI.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMuUpoBaHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pE3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEaM3alluid MEKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH TMpeaMeTramu. B Hei
OTIPEEIAIOTCS OCHOBHBIE LIENTM M3y4deHUs (U3UKH HAa YPOBHE CPEIHEro OO0ILero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DM3UKU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, MpeIMETHBIC (Ha 06a30BOM YPOBHE).

[TporpamMma no usmke BKIIOYAET:

e IUIAHMPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaMm oOydeHwus.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAasl B
KayecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LlkonpHbIM Kype HU3HKH — cCTEMOOOpa3yOIui
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouoyioruei,
busnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPHUANOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
W3yyenue ¢Pu3MKM BHOCUT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHATH
HAYYHBI METOJI TO3HAHMSI IPU BBITMIOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUI.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HJEH, KOTOpPbIE MOXHO paccMaTpuBaThb KaK NPUHUUIIBI €ro
MOCTPOCHMUSL.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBepUIEHHBIM, OH COACPXKHUT MaTepHall U3 BCEX pa3/ieloB (DM3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenepanusayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(dopMupOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanusi NpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MYECKONM HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM oOOmIeCTBa, a Takke C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU 1 SKOJOTMYECKUMHU MTPOOIEMaAMHU.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uMku  mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKHMX U TEXHOJOTMYECKHUX MPHIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CyXIeHHs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOILEero
oOpa3oBaHus SABISAIOTCA (pu3uueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKTyp€ HOCTPOEHUsl (PU3UUECKON TEOpUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHLMIIOB B  COBPEMEHHBIX INPEIACTABICHUAX O IMPUPOJE, TIpaHHUIaX
OPUMEHUMOCTH TEOpWi, MJii OMNHCAHUA €CTECTBEHHO-HAYUHBIX SIBICHUN U
MPOLIECCOB).

CucTeMHO-IEATENBHOCTHBIN MOAX0A B Kypce (PU3UMKM peallu3yeTcsl MPEexae
BCEro 3a CYET OPraHM3alUM 3KCIEPUMEHTAIBHON AESTENbHOCTH O0YyYaroUIUXCs.
Jig  6a3oBOro ypoBHS Kypca (U3MKM — 3TO HCIOJIb30BAHME CUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX H3KCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mno (u3uke o0beIWHEHBbI B OOLIMI CIIHUCOK YYEHHYECKHX
IPAaKTUYECKUX Pa0bOT. BelaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOAMMBIX JJIi KOHTPOJS M  OLEHKH, OCYIIECTBISAETCS YYaCTHUKAMHU
0o0pa30BaTeNbHOTO TMpoIlecca HUCXOAsS M3 OCOOCHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera ¢usuku. Ilpu 3TOM oObecrmeunBaeTcss OBIAJCHUE
0o0y4JalomuMUC YMEHUSAMU MPOBOAUTH KOCBEHHBIE W3MEpPEHHs, HCCIEAOBAHUSA
3aBUCHUMOCTEN (U3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHHME yAeNseTCS PELICHUIO PAacUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 TPUOPUTETOM SBISIOTCA 33Ja4M C SIBHO
3aJJaHHOM (PU3NYECKON MOJEIIBIO, T03BOJISIIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U HUHTErpUpys 3HAHUS U3
pasHbIX pa3zaenoB. [lig KaueCTBEHHBIX 3a7ay IPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha
0oOBsICHEHHE TpPOTEeKaHUA (U3NYECKUX SBICHUH M TPOLECCOB B OKpYKarOIIEH



KU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOJEAH AJi CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHHMYECKOMY OOecledeHno Y4eOHOro mporecca 0a3oBbIi ypOBEeHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro 001ero oopa3oBaHus JOJDKEH U3YydaThCs B YCIOBUAX
IpeIMEeTHOro KaOuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWMKJIA. B kaOuHeTe (QU3NKU TOHKHO OBITH
HeoOXoauMoe JlabopaTopHoe O00OpYyJOBaHHWE [JIsi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMmMme Mo (QU3MKe YICHHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
00opyI0BaHUe.

JleMoHCTpallMOHHOE  000pyJoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3HWKEe KIIOUEBhIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000pymOBaHHWE IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
1a060paTOpHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMHpOBaHHE HWHTEpeca W CTPEMJICHHS OOYYaIOIIUXCS K HAayIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHUpOBaHHE
MCCIICJIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupOBaHHE TPEACTABICHUN O poiu (GU3UKK I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTxeHne 3TUX Lenei 00ecreynBaeTCsl pelIeHHeM CIeIYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO O0IeTo 00pa30BaHHUS:

e TMpuOOpPETEeHHE  CHUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJTFOYAst MEXaHUKY,
MOJICKYJSIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPODU3HKHY;



e (opmMupoBaHME YMEHMI TPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OoOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € Ui TPUHSITHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3jIu4HbIX 3a7ad C SBHO 3aJlaHHON
dbu3znyeckoil MOAENbIO, 3a/Jady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3fanue (HU3NUECKON MOJIENH, aIeKBaTHOW yCIOBUSAM 3a/1a4uH;

e TOHWMaHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bu3MYEeCKUX SKCTIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu WHGOpMAIIIH,
oTpeziesieHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTara;

e CO3JIaHME YCIOBMU JIsi pa3BUTHS YMEHUH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
mpoBeNeHNsT J1a0OpaTOPHBIX pPabdOT H OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPKXAHME OBYUYEHUA

10 KITACC
Pa3nen 1. ®usuka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o mnpuponae. Hayunbie mMeTonbl NO3HAHUSA OKPYKAOLIETO
mupa. Ponbp DJKcriepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
OKCHEpUMEHT B (PU3HUKE.

MopaenupoBanue ¢(u3nyecKux SIBIEHUM M mporieccoB. HayuHble TMIoOTE3bl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHS.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpoCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUaIbHOW TOYKHM, MX NPOCKUHWH HAa OCH CUCTEMbI KOOPAHMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEWHOe nBxkeHue. ['paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOpPOCTH, YCKOPEHHUs, MYTH M NEPEMELICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO MaIeHUS.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUATIbHOW  TOYKM IO
OKPY’KHOCTH C MTOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHEHHAs
ckopocTb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBUKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE NTEPEIAUN.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKCHUS.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenne aBmkeHuss Tena, OpOLICHHOTO MO YIJIOM K TOPH30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.



Hamnpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

M3ydeHne HEpaBHOMEPHOTO ABMIKECHHS C LIEIBIO ONPEAEICHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, NPONUIECHHBIMU TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNuepuunanbHpie cUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUIS MaTepUanbHON TOUYKU. TpeTuii 3akoH HproToHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsoxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbXKeHUsl U cuia TpeHus nokos. Koadpduuuent tpenus.
Cuna conpoTUBJIEHUS NIPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Tas3e.

[ToctynarensHoOe U BpalaTeabHOE ABMKEHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHud. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyecknue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHNEe UHEPIUN.

CpaBHEHUE MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

Y ciioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.



HccnenoBanre yciaoBHM pPAaBHOBECHS TBEPAOTO TeEla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3axkousl coxpanenus 6 mMmexanHuke

Nmiynbc MarepuaabHOM TOUYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HMMITYJIbCa TENAd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs yIpYro
nedhopmupoBaHHOW — mpyxuHbL.  [loTeHIManpHas SHEpPrust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple W HENOTeHLIMalbHble  cuiibl.  CBsi3b  paboOThHI
HEMOTECHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIHMH CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOIOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyenue abCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHMUYECKOW DHEPTUU
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO KI'yTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABWKEHHUS U
B3aHUMOJCUCTBUS 4YacTUL[ BelecTBa. MoAenu CTpPOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX TeT U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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

Mopens  upeanmpHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOTO Traza. AOCOJIOTHas TemriepaTypa Kak mepa
CpeaHEeld KHWHETHYECKOM SHEPruy TEIJIOBOTO NBWXKEHUA dvacTull rasza. [llkana



temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

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

OneIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMO/JICHCTBUSI.

Monens, nIoCTpupyonas Npupoay JaBJICHHs T'a3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HJCAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEéMa KOMHATHI, TABJICHHS W TEMIIEPATYPhI BO3TyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucrema. BHYTpeHHSsE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bI e€ m3MeHeHus. KonmdecTBo TEroTel U paboTa. BHyTpeHHSs s
SHEPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTh NpH TEIUIONEpeaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHneHne mepBOTO 3aKOHA TEPMOJMHAMHKHK K H3omporieccam. ['padudeckas
UHTEpIpeTanus paboTh rasa.

Brtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TemioBple  mamuHbl.  [IpUHOUMNBI  OEWCTBUS  TEIUIOBBIX — MAIMH.
[IpeobpazoBanmsi >HEPruM B TEIUIOBBIX MammHaX. KoaddumumeHnT momae3noro
nevictBus TemtoBoi mammHbl. [{ukn KapHo m ero kosddummeHT moae3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIIOIHEPTETUKHU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIUOHED.

Llemoncmpayuu



W3MeHeHne BHYTpEHHEH HSHEpruu Tejla MPH COBEPIICHUHU pPabOThI: BBLIET
npoOku W3 OYTBUIKM TIOA JEUCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEW SHEpTruM (TeMIlepaTyphl) Tejla Mpy Terionepeaaye.

OnpiT 1Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne yaeinbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u konmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellieHHBIM nap. YaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOMUS CBOMCTB
kpuctamwioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBineHue u
KpUCTAJUIM3aIus. Y IebHast TerioTta miasneHus. CyOaumarus.

VYpaBHeHue TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IMOTYYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBoOIICTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUMU.

CriocoObI M3MepeHUs BIAKHOCTH.

Habmronenue HarpeBaHus ¥ MiaBieHUs KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3mepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHAMHMKA

Tema 1. Inekmpocmamuka

OnekTpuzauusi Tela. ODJEKTpUYecKuil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, TUANEKTPUKU U TOIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedyHbIN 2JIEKTPUUECKUAN 3apsil.
Onekrpudeckoe mnoje. Hanpsok€HHOCT  anmekTpudeckoro moiid.  I[IpuHuumn
CYIEPIIO3ULINU DJICKTPUUECKUX ToNeH. JIMHUM HanpsiKEHHOCTH SJIEKTPUYECKOTO
OJIA.



Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
nOoTeHUHAIOB. [IpOBOOHUMKM W JUANEKTPUKU B  DIJIEKTPOCTATUYECKOM  IIOJIE.
Jluanexkrpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DdJICKTPOCTaTHUECKas 3alluTa, 3a3€MIICHHE DJIEKTPONPUOOPOB,
KOH/JIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS BJIEKTPOMETPA.

B3anmonencTBre HA3IIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJI.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3aLUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMaau
IIJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAIEKTPUUECKONU IPOHNULIAEMOCTH.

DHEprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEenH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenbHOE, NApaLIENIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOAHUKOB.

Pabora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3akoH Oma 1 OJIHOM (3aMKHYTOM) 3JIEKTpHUYecKoi nenu. KopoTkoe 3ambIKaHue.

ONeKTpoHHAass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COIIPOTHBJIEHUS METAILIOB OT TeMIlepaTypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpOoBOIHHKMY. CobcTBeHHas 51 IIpUMECHAs IIPOBOAUMOCTD
OJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJNeKTpUYeCcKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.



TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpeBATEIbHbIE MPUOOPHI,
3IIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMemaHHOe COeIMHEHUE ITPOBOHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIBHXKYIIEH Ccuibl. KOpOoTKoe 3ambIKaHHE
raJIbBAaHUYECKOTO JJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckui sxcnepumenm, 1abopamophsie pabomol

N3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIEHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 Kkjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTUH, XUMHUH, TeoTrpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHM: SIBJICHUE, HAay4YHbIH (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWH, JIMHEHHas (QyHKIUs,
napabona, runepboia, ux rpaguKd U CBONCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHHE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEILIONEPENAU, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B AKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIAKOCTEH WU
ra3oB, JJIEKTPUYECKUE CBOWMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOLMALNS,
raJibBaHHKA.

l'eoepaghus: BAaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.



Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NOAIIWIHHUKH, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUTaTelb BHYTPEHHEIO
CropaHusi, naposas TypOuHa, ObITOBOI XOJIOJAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YKCIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE puOOpHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. daekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAyKUWU. KapTMHAa JWHUN MarHUTHOU
WHYKIIUH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHOoe 1IOJIE TNPOBOJHMKA C TOKOM. KapTMHa JNMHUN WHIYKUHU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HampaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cubl JlopeHna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »dieKTpUYEcKOoe Toyie. OJEKTPOJABMXKYIIAA CUJIa WHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIXKYIIAs  Ccujia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckre yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.

JIvHUM MHAYKIMA MAaTHUTHOTO TOJISL.



B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUH.

[TpaBuno Jlenua.

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

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKU C TOKOM.

HccenenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€DAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepuoa, wacrtora, amrummryga u (aza xoseOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosnebanwmii. [IpeBpareHue sHEPTruu IpU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KoyJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbii  TOK. CHUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nmepegadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIrUMU. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOnepeaay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATeNbHONM CUCTEMBbI (MPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBONCTB BIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaAHUSI.



OcuumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUS! OT BPEMEHU) ISt
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu mociaenoBaTEIbHOM COEAMHEHUM PE3UCTOpA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY AIEKTPONIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanre 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JIJIMHBI HUTU U MacChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL

MexaHnudeckue BOJIHBI, YycCioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacrnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WUuTtepdepenims u nuPpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJIOMIICHUE, MOJspu3auus, AUPpaKius,
unTepdpepenHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [[prMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBsI3U U TeNeBUAcHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAO0IBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGntonenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
94acTOTOM KoJeOaHu.

HccnenoBaHre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa)K€HUeE,
pesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETAa B
ogHopoaHo cpexe. JIyd ceera. ToueuHbId HCTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee orTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CrioxkHbIil cocTaB O6enoro cBeta. LBerT.

CoOuparomie W pacceuBaroniye JuH3BL. ToHKas nwH3a. DoKycHOE
paccTosTHUE W ONTUYecKas cuiia TOHKOW JuH3blL. [locTpoeHue uzoOpaxeHuil B
coOMpaloIlMX U pacceuBaOIIUX JiMH3aX. DopMysa TOHKOHN JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenebl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss ceta. [Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IpUM MaJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyecknue yCTpOWCTBa M IPAKTHYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOIM, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuyeckre mpuodOpBkI.

[TostHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmronenune natepdepeHnu crera.

Ha6mronenue nudpaxium ceera.

Ha6mronenue nucnepcun cBera.

[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieIHAJIBHON TEOPHH OTHOCUTEIbHOCTH



['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEIMAIIBHON TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3AMEJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

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

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Hepruu (OTOHA C €r0 YaCTOTON. DHeprHs
U UMIyJbC PoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnwiTet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTerHA s PpoTtorddekra. «KpacHas rpaHuiia»
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE NEUCTBHUE CBETA.

Texaudeckue yCTpONCTBA W MPAKTHUYECKOE MPUMEHEHHE: (OTODIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®oto3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

Ceeroguo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopia mo paccessHuIO 0 -4acTHIL.
[Imanerapnas mopxens aroma. Iloctynatel bopa. W3nydenwe u mornoimeHwue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyroil. Bumabl
cnekTpoB. CHIEKTp ypOBHEN 3HEPIUM aTOMa BOJOPOAA.

BousiHoBBIE cBOMicTBa yacTull. Bosabl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGumoenue nuHeRvaThIX CIEKTPOB U3IIyUEHUS.

Jlazep.



Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

Hab6nronenue nmuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIME CIO0KHOCTh CTpPOeHUs dAnpa. OTKpbITHE
pagunoaktuBHOcTH.  OmbiThl  Pesepdopaa mo  ompeneneHuro  cocrapa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
BrnusiHue paguoakTUBHOCTY HA KUBBIE OPTaHU3MBL.

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimoHHas monenb snpa ['eizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnag. OJEKTPOHHBI W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JydeHHe. 3aKOH PaIMOAKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cribl. Jlepext macce sapa.

SAnepnbie peakunu. [lenenue u cuHTe3 AI€Ep.

Anepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SIIEPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

Metoap! HAOTIOACHNUS ¥ PETUCTPAINH dJIEMEHTAPHBIX YACTHII.

dyHpamMeHTalbHbIC B3aUMOJIeHCTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHuyeckue ycTpoMCTBa M NMPAKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3B&nnoro neba. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUAUMOE
JBH)KECHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3N.
3BE31IbI, UX OCHOBHBIE XapAKTEPHUCTHKHU. [[narpamma «CHeKTpaldbHBIA KIJAcC —
CBETUMOCTBY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» JUIs 3BE37 TIJVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTpoeHue
3BE31. COBpEMEHHBIEC NMPEICTABICHUS O MPOUCXOXKACHUHU U 3Bosronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nBuxenue CoJyiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
TAJIAKTHK.



Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie npobiieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPEACIICHUS MOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEBEpHOro MOJyIIApHs U IPKUE 3BE3MBI.

HaGmronenus B teneckon Jlynsl, mutanet, Mieunoro I1ytu.

O6o0maomee NOBTOPEeHUE

Ponp ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M OTUYECKOM cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAy4YHOU KapTHHE MUPa, pojib (PU3NUECKON Teopuu
B (GOpMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHst B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelIEHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
POU3BO/IHBIE D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/e’eHre MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoieOaTeabHbIC
JBUXEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMUECKOM PpEIIETKH, CHEKTpaIbHBIN
aHam3.

l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MIIM, 3QJIEKW MArHUTHBIX PV,
boTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHUH.

Texnonoeus: JHMHUM DIEKTPONEpPEAAd, TEHEPATOP IEPEMEHHOr0 TOKa,
AJIIEKTPOABUTATENb, WHAYKUMWOHHAS I€Yb, pajap, PaaUuONpPUEMHUK, TEJIEBHU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTTHKA,
coJiHe4Has OaTapesi.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMU S
OcBoenune yueOHOTO Tpenmera «®Du3nWka» HA YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHEYUTH JOCTHXKCHHUE CIICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» AOHKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMUXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3HUIMEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllWi, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEANM3alNM OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEYETIOBEUYECKUX  TI'YMAHHCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJECICTBOBATH C COLIMATbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU AEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYTyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;

S) TPy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieii mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3KMKHN Ha OPOTSKEHUU BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYIECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH JKOJOTMYECKOM HAaIpaBICHHOCTU Ha
OCHOBE UMEIONINXCS 3HaHUH O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHus  (QU3MKH  OCYLIECTBIATh HPOEKTHYHD M HCCIEI0BATENbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornyeckue JeicTBUA:
CaMOCTOATENIbHO  (opMynupoBaTh U aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UEIU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKECHUS;
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4€TOM aHAIM3a WMEIOIIUXCS
MAaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUHN JEATEIBHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPeaJbHOTO,
BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/IbCKHE 1eHCTBUA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KIIOUEBBIMU IOHATHUSAMH U METOIAAMHU
buznuecKoil HayKu;
BJIAJICTh HAaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY IOUCKY



METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

BJAQJeTh BUAAMH JICATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALNY, MPEOOPA30BAHUIO U IPUMEHEHHIO B pa3IMYHbIX Y4YEeOHBIX
CUTYallUsIX, B TOM YUCIIE [IPU CO3JaHUHU YUeOHBIX IPOEKTOB B 001aCcTU (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTesIbCTBA
CBOMX YTBEPXKJACHUH, 3a]]aBaTh NapaMETPbl U KPUTEPUU PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE€ pEUICHUs 3a7auyd pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (OopMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOMN
NEeSATENIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IpEJlaraTb OPUTMHAJIBHBIE TOAXO0/IbI U PELICHNUS;

CTaBUTh NPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.
Pabora ¢ nndopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHHUS UH(GOPMAIUU (PU3NUECKOTO CONEPIKAHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIISATH IIOUCK, AaHAJU3,
CUCTEMATHU3allMI0 W HHTEpHpeTanuio HHGOpPMALMKU pa3IuYHbIX BUAOB U (HopM
IpEJICTaBICHHUS;

OLICHHUBATbH JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeACTBAa  MHGOPMAIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX
TEXHOJIOTMM B PELIEHUM KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ coOnrofeHHeM TpeOOBaHUM HSProHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pEeCypcocOepeXeHHsl, TMPAaBOBbIX U  ITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B Pa3NUYHbIX (opmarax c
y4€TOM Ha3Ha4eHMsI THPOPMALIMU U LIEJIEBONU ayJUTOPHUH, BBIOUPAsT ONITUMAJIbHYIO
(opMy NpeacTaBICHUS U BU3yaIU3alllu.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

OCYIIECTBIISITh  OOIIEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JESTEIIbHOCTH;

pacrno3HaBaTb NPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsr4arhb
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJH30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3ylbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOTO0 YYaCTHHMKA KOMAaHIBI B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TO3WIMU HOBHU3HHI,
OPUTHHAIILHOCTH, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKON padOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUN;

JeNaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMH B o0JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJIbHOM  pediekcMH Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIOJIBb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYyalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce NOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no (¢u3MKe JISI YPOBHS CpEIHEro oOImero oOpa3oBaHHs Yy OOydaroONIUXcCs
COBEpUICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, MIPEATOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATH HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHbI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTeMa OTCYETa, AOCOIIOTHO TBEPIOE TEIO,
UJCAJbHBIN ra3, MOJENN CTPOEHUS T'a30B, KUJIKOCTEN M TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij] MpU PEelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE



JBUKEHUE, CBOOOJHOE IMAJIEHUE TeJl, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3aumMojeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMa TEJl IPU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAIIU3alusl, KUIIECHUE,
BJIQXKHOCTb BO3/yXa, [IOBBIIICHUE JIABJICHUS I'a3a IPU €r0 HArpeBaHUM B 3aKPbITOM
COCyle, CBfI3b MEXKIy IIapaMeTpaMu COCTOSIHHMS Tra3a B  H30Ipolleccax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aPSI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHUE, CKOpPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMIIYJbC TeJla, KWHETUYECKasi SHEPIus, NOTEHLUaIbHas SHEPIUs, MEXaHUYecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICH HCHOJB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS U EIUHUIIBL,
HaXoAUTh (DOPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMHU
BEJIMYNHAMU;

ONMCHIBAaTh HM3yYEHHbIE TEIUIOBBIE CBOMCTBA TE€JA M TEIUIOBBIE SIBJIECHUS,
UCHIONB3Ysl (U3MUECKHE BEIWYMHBI: [aBJICHHE Trasza, TeMIeparypa, CpenHss
KMHETHYECKasi SHEPIrusl XaOTHYECKOro JBHYKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(Q(QUIMEHT IOJIE3HOIO JEUCTBUS TEIUIOBOTO JABUIATENsl; IPU ONHCAHUU
IPaBWJIBHO TPAKTOBAaTh (UBUYECKUH CMBICH HUCHOJIB3YEMBIX BEIUYHMH, HX
0003HAYeHUsI W €IUHUIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO
(pU3NYECKYIO BEIMUUHY C IPYTUMU BEIUUHUHAM;

OIMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3UUECKUE BEIMYUHBL: AIEKTPUUYECKUI 3aps,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJIS, MOTEHUUAN, pa3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHHM TMPABUWIBHO TPAKTOBATH (DU3MYECKHM CMBICI HCIHOJIb3YEeMBIX
BEJIMYMH, MX OOO3HAYEHMs M E€OUHMIIBI; yKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JNaHHYIO (PU3MYECKYIO BETMUYMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECChl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMIIYJIbCa,
OPUHLMII CYNEPHO3ULUN CHWJI, INPUHLHUII PABHOIPAaBUS WHEPLHUAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOECHMSI BELIECTBA, a30BBIC
3aKOHBI, CBA3b CPEIHENW KMHETUYECKON 3HEPIHH TEIMIOBOTO JABUKEHUS MOJIEKYII C
aOCONIIOTHOM TeMIlepaTypoH, MepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIBL,
00J1acTH ) MPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUSI MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCIOBHUS UX O€30MACHOTO HCIONb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUN U
MPOLIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HMUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PHU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX W3MEPEHUHM, MNPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYHH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHMUS,

coOmro1aTh mpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHLCKON W TPOCKTHOU
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (hPHU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAuMbIe i €€ pEelIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue SIBICHUS;

UCIIOJIb30BaTh  MpU  pEIIeHHH  y4eOHbIX  3aJlad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MH(POpMAIUK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMAILIUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MIOBEJICHUS B OKPYKAIOLLEH CPElE;



paboTaThb B TIpymdme C BBHIMOJIHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (HU3MKu B (HopMHpPOBAHUH
COBPEMEHHOM HayyHOM KapTHHBl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIM JIEKTPUUECKUM 3apsAN, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, JIEpHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MpHU pPEUIeHUU (PU3NYECKHUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOWM (DPU3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJIGKTPOMArHUTHasi WHAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETA, OTPAXKEHHUE, MPEJOMIICHHUE,
uHTepdepeniys, audpakuus W TOMApPU3ALMUS  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuii 3Phext (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPUYECKYID  IPOBOJUMOCTb  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yys (DU3NYECKUE BEITUUYHHBIL:
AIIEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AIIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHnia, MHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJEH, MEPUOJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsil M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNITHYECKasl CWJIa JIMH3BI, TIPW OMHCAHWUHU TMPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKUCHIBAaTh M3YyYCHHbIC KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
dbu3ndecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU OINMCAHUU TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIIECChI U SIBIICHUS, UCIOIB3Yys (U3HUECKHE
3aKOHBI M MPUHIUMBL 3aK0H OMa, 3aKOHBI MOCJEI0BATENILHOTO U MapaieIbHOrO
COEIMHEHMS] TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHIITeHHa i (oTodddekra,
3aKOH COXpaHEHHsI 3HEPTuH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUS
3IIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MacCOBOTO 4Mcia, mocTynatel bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
IPUMEHUMOCTH;

OTIpE/IEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJiel Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh M300pAXKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICIOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUMN: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
coOUpaTh YCTAaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYWH B BHUC TAOIUIl U
rpa(uKOB, AENaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

coOmro1aTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3MYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMbIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXXJEHUU C OMOpPOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue BICHUS;

HCIIOJIb30BaTh npu peILIeHUn y9eOHBIX 3aJa4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIpeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJIIpHOW MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUSA MAIlUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pPa3indaTh yCJIOBHS MX O€30MaCHOTO MCIOIL30BAHMS B MTOBCEIHEBHOM
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KH3HU
Ut o0ecrieueHus: 0€30MacHOCTH MpU OOpAIEHUN ¢ MPUOOPAMU U TEXHUIECCKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyIIEe C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OICHUBATH
BKJIa/] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoianuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/mm HaunmeHoBaHMe pa3aejioB M TEM IPOrpaMMBbl KonrpoabHbie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUS
1.1 ®du3nka ¥ METOJbl HAyYHOI'O ITO3HAHMS 2 Bubmorexa HOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 K
HHeMaria > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 Huramika / https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.3 3aKOHbBI COXpPaHEHHUSI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU 9 1 bubmorexa HOK
) yip p https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOAHHAMHKI 10 ! https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.3 ArperaTHble COCTOSIHUS BeniecTBa. Da3oBbie MEPEeX0Ibl 5 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJIMHAMUKA
but6mmoreka [JOK
41 IICKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
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ITocTOSAHHBIN 2JIEKTPUUYECKUH TOK. TOKH B pa3IMUHbIX

bubmuoreka [IOK

4.2 12 1
cpenax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 3
11 KJIACC
KosmnuecTBo yacos
Ne DJIeKTpOoHHbIe (L (ppoBbIE)
HaumeHoBaHue pa3jie/ioB U TeM NPOrPaMMbI Kourpoabuble IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1.1 M . 11 1
arHUTHOE T0J1€. DJIEKTPOMarHuTHAs UHIYKIUS 3 hitps://m.cdsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHu4ecKue 1 AIeKTPOMarHuTHbIE KoJieOaHus 9 1 ngg;;fg;gg% 41¢97c
Bbu6mmoreka [IOK
2.2 MexaHn4YeCcKHe U 3JIEKTPOMATHUTHBIE BOJIHBI 5 1 hitps://m.cdsoo.ru/7f41c97c
Bbu6mmoreka [IOK
2.3 Onriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

OCHOBBI CIEUATIBHON TEOPHUU OTHOCUTEIIBHOCTH

4

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

Pa3nesn 4. KBAHTOBASA ®U3UKA
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bu6mmoreka [IOK

4.1 DeMeHThl KBAHTOBOW ONTHUKHU 6 hitps://m.cdsoo.ru/Tf41c97c
bu6mmoreka [IOK
4.2 CTpoeriie atoMa 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 AToMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMHUHU U ACTPODPU3UKU
bu6mmoreka [IOK
A
5 DJeMEeHTBl aCTPOHOMHUU U aCTPOPUIUKU 7 hitps://m.cdsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OBOBIIAIOUIEE IIOBTOPEHUE
Bbu6mmoreka [IOK
1 4
6 Oobmarouee nosToperie https://m.edsoo.ru/7f41c97¢
Hroro o pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne Hdara
Tema ypoka Kontposabubie IIpakTHueckue uudposbie
n/n Bcero U3YYeHUs
padoThI padoThI o0Opa3oBaTe/bHbIE
pecypchbl
| ®u3nka — Hayka o npupoje. Hayunsle MeTosl | bubnmoreka [JOK
MO3HAHUS OKPYXKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponp u MecTo pusuku B opMUPOBAHUN COBPEMEHHOM
2 Hay4YHOM KapTUHEI MHpPa, B MIPaAKTUUYECKOM 1 buGmorexa [IOK
v p . pa, B 1P https://m.edsoo.ru/ff0c33e6
NEeSITeIbHOCTH JII0Iei
Mexannueckoe ABuxkeHne. OTHOCUTENbHOCTD
3 MEXaHU4eCcKoro JBuxeHus. [lepeMenienue, CKOpocTh 1 bubmorexa HOK
A - HepeMett » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPSMOJIIMHENHOE JBUKEHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHUE 1 bubmorexa HOK
yerop p https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHune. Y CKopeHrue CBOOOIHOTO ) bubnnorexa HOK
MaJCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe nuxenue. [[BrkeHne MaTepualibHOM 1 bubmuorexa [JOK
TOYKH I10 OKPY>KHOCTHU https://m.edsoo.ru/ff0c3ada
2 [Tpunnun otHOcuTenbHOCTH ['anunes. luepruanbHbie | bubnmoreka [JOK
cuctemsbl orcuera. [lepBeiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpuHiun cynepno3uuuu Cui. ) bubnnorexka HOK
Bropotii 3akoH HproTOHA 111 MarepuaibHON TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tperuit 3akoH HproTOHA 117151 MarepuagbHbIX TOUEK 1 bubmorexa HOK
P A p https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoro tsarorenus. Cuna tsixectu. [lepBas ) bubnnorexka HOK
KOCMHYECKAsA CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmuorexa [JOK
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https://m.edsoo.ru/ff0c3el8

Cwuia tpenust. Koaddumument tpenns. Cuna

bu6mmoreka [IOK

13 CONPOTHUBIICHUS NPU ABUKEHUU TeJa B )KUIKOCTU UITU
p P https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenpHOE U BpallaTeabHOE IBUKECHUE
N bubmuorexa [JOK
14 abcomoTHO TBEPAOro Tenma. MomeHT cuibl. [lmedo
. https://m.edsoo.ru/ff0c41a6
CUJIBL. YCIIOBHSI paBHOBECHS TBEPAOTO Tea
HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI
Bbu6muoreka [JOK
15 MaTepHAIbHBIX TOYEK. MIMITyibC cuibl. 3aKoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbCa. PEakTUBHOE IB)KEHHE
Pabora u moutHOCTh cuibl. Kunernueckas sHeprus
o bubmuoreka [JOK
16 MarepuaibHOR Touku. Teopema 00 U3MEHEHUH
N https://m.edsoo.ru/ff0c4502
KHUHETHUYECKOW SHEPT U
ITorenuumaneHas sHeprus. [loreHnnanbHas SHEprus
17 o nedo OBaHHOM [ToTeHnuanbHa bubmorexa HOK
T hi¢ MUPOBaHHOM NpyXUHBL. [loTeHIIManbHas
YHpyr PMHP 24 https://m.edsoo.ru/ff0c461a
SHEPrus Tella BOIM3H MOBEPXHOCTH 3eMITH
[ToTeHnmanbHble U HEOTEHIMAIbHbIE CHIIBI. CBS3b
13 paboThl HEMOTSHITMATBHBIX CHJI C U3MEHEHHUEM bubnnorexka HOK
MEXaHUYECKOU SHEPTHH CUCTEMBI Tel. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOU SHEPTUU
JlaGopaTtopHast pabota «/cciaenoBaHue CBs3H pabOTHI
19 CUJIbI C IBMEHEHHEM MEXaHUYECKON YHEPIruu Teja Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa)
20 KonTtponshas pabora no teme «KunemaTuka. bubnuoreka [IOK
JnHamuka. 3aKOHbI COXpAaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka HOK
teopun. bpoyHoBckoe amxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL
22 BellecTBa. MoJieu CTpOEHUS ra30B, KUIAKOCTEH 1
TBEPIABIX TN
” Macca monekyn. KonnuectBo Bemectsa. [loctossHHas

ABoraapo
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TemnoBoe paBHOBecue. TemnepaTypa v €€ U3MepeHue.

24 [IIxana remnepatyp Llenbcus
. bubnnorexa HOK
25 Nneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT hits://m.c dsocl)l.ru EDcAfde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHen
26 KMHETUYECKON YHEPTUU ABUKEHHS MOJIEKYI. bubmmorexa [TOK
Vpasuenne Menzeneesa-Knaneiipona itps:im.edsoo.ru/ifbes ¢
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
)3 JlaGopaTtophast pabota «/cciaenoBaHue 3aBUCUIMOCTH
MEX]y ITapaMeTpaMu COCTOSHUS PA3PEKEHHOTO ra3a
29 H3omporeccs! B uaeanbHOM rasze u ux rpaduueckoe bubnmoreka [JOK
MPE/ICTABIICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHsIs 3HEprus TEpMOAMHAMUYECKON CUCTEMBI U
30 cnocoOsI e€ n3MeHeHus. KonmuaecTBo TemioTsl 1 bubmmoreka [JOK
pabota. BHyTpeHHsIs S5HEpTrHUsi 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
U7eabHOTO rasa
31 Bunae! Teronepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5c36
1 VnenbHast TEIIOEMKOCTH BemiecTBa. KonudecTBo bubnmoreka [JOK
TEIUIOTHI MIPH TeIIonepenade. AauabaTHbIN Mpoiecce https://m.edsoo.ru/ff0c5c36
1 [IepBblil 3aK0H TEPMOJUHAMUKY U €0 IPUMEHEHUE K bubnuoreka [IOK
nA301poleccam https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs nporieccoB B mpupoae. Bropoii 3akon bubnmoreka [JOK
TEPMOJAUHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpunmun aevicteust u KT/ TenmoBoi MamuHbI ngg;;fg;gg/lﬁmc 600a
36 Hukn Kapno u ero KIT[{
37 DKOJIOrHYecKHe MPoOIeMbl TEIIOHEPTeTHKU
18 O6o6maromuit ypok «MonekymspHas pusuka. bubnmoreka [JOK
OCHOBBI TEPMOTMHAMUKI) https://m.edsoo.ru/ff0c6938
39 KonTponpHas padora o Teme «MonekynspHas bubnmoreka [JOK
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¢uznka. OCHOBBI TEPMOIMHAMUKIY

https://m.edsoo.ru/ff0c6a50

[TapooOpazoBanue u KoHAeHCaMs. Mcnapenue u

Bbu6mmoreka [JOK

40 KUTICHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOMIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTh BO3yXa. bubnnorexa HOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8
Teépmoe teno. Kpucrammmueckue u amopdHsbie Tema.
42 AHU30TpONUs CBOMCTB KpUCTALIOB. JKukue bubmorexa HOK
https://m.edsoo.ru/ff0c6510
Kpuctayyibl. CoBpeMEHHbIE MaTepHAaIb
13 [InaBneHue u Kpuctamuu3anus. Y AesibHas TeIioTa bubmmoreka [JOK
miaBiaeHus. Cyomumanms https://m.edsoo.ru/ff0c6708
Bbu6mmoreka [IOK
44 YpaBHeH#HEe TEIIOBOTO OanaHca https://m.cdsoo.r/ f0c6820
45 DnekTpu3alus Tei. DIeKTpuueckuil 3apsa. JIsa Buaa bubnmoreka [JOK
3JIEKTPUYECKUX 3aPsII0B https://m.edsoo.ru/ff0c6bec
46 [IpoBOIHUKH, TUAIEKTPUKHU U MOTYITPOBOIHUKH. bubnuorexa [JOK
3aK0oH COXpaHEHUs AIEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0c6bec
47 B3anmopneiictBue 3apsanoB. 3akoH Kynona. Toueunslit bubmmoreka [JOK
AIEKTPUYECKHI 3apsi https://m.edsoo.ru/ff0c6ce4
HanpsxénHocTs anexrpudeckoro nosts. [IpuHnumn
48 CYIEPHO3ULMH EKTPUIECKUX Nosel. JInaun buommorera HOK
R https://m.edsoo.ru/ff0c6df2
HaANPSHKEHHOCTH
49 Pabora cun anekTpocrarrueckoro noist. [lorenuann. bubnnorexka HOK
Pa3zHocTh mOoTEHITMAIOB https://m.edsoo.ru/ff0c6100
50 [IpOBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM bubnmoreka [JOK
nose. Jludnexkrpuueckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
51 OnekrpoémkocTts. KonaeHncaTop hitps://m.cdsoo.rw/f0c7126
57 DNEeKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPa. DHEPrusi bubnmoreka [JOK
3apsHKEHHOrO KOHAEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue 3MeKTPOEMKOCTH

KOHJIeHcaropa"
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54

[TpuHIIMT AEHCTBUS U IPUMEHEHNE KOHAEHCATOPOB,
KOIMUPOBAJIBHOTO amnmapara, CTpyHHOTO MPUHTEpA.
DJeKTpocTaTUYeCcKas 3alluTa. 3a3eMIICHHUE
AIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0 CYIIECTBOBAHUS.
ITocrosansiil Tok. Cuna Toka. Hanpsoxkenue.
Conporusnenue. 3akoH OMa aj1s1 yyacTKa HEenu

56

[TocnenoBarenbHOE, TApAILIEIEHOE, CMEIIAHHOE
COoeTMHEeHHE MPOBOAHUKOB. JlabopaTopHas pabora
«M3y4yeHne cMenIaHHOTO COSTUHEHUS PE3UCTOPOBY

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabota 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM ) AJIEKTPUIECKON
nenu. Koportkoe 3ambikanue. Jlaboparopras pabota
«M3mepenune DJIC ucTOUHMKA TOKA U €70 BHYTPEHHETO
COTIPOTHUBIICHUSDY

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

59

DNEeKTpOHHAs MPOBOAUMOCTD TBEPABIX METAJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAIIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

60

DNEeKTpUYECKuid TOK B Bakyyme. CBoicTBa
AIEKTPOHHBIX MMYYKOB

61

[onmynpoBogHHUKH, UX COOCTBEHHAs! M IPUMECHAs
npoBoAuMOCTh. CBOMCTBAa p—n-niepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKHUM TOK B PACTBOPAX M pacIulaBax
AIIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS TUCCOLMALIS.
DneKTpoau3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJNeKTpUYECKU TOK B Tazax. CaMOCTOSITENbHBIN U
HECaMOCTOATENbHBIN pa3psaa. Monnaus. [1na3zma

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

64

DneKTpuuecKre mMpuOOpPHl U yCTPOMCTBA U UX
pakTH4ecKoe npuMeHenue. [IpaBuia TeXHUKH
0e30MmacHOCTH

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
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bu6mmoreka [IOK

i 1
65 O06o6mamuil ypok «IeKTPOIUHAMUKAY hitps://m.cdsoo.ru/fl0c88be
KonTtponpsHas pabota no teme «JIEKTPOCTATUKA.
66 [TocTostHHBIM 251eKTpUYecKuil TOK. TOKHM B pa3IMyHBIX 1 bubmmorera LOK
p ’ p https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprubrit ypok. KonTponbsHas pabora 1o Teme | bubnnorexa HOK
"OnexkTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mo remam 10 1 bubnuoreka [IOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTposbHbIe IIpakTuyeckue
n/n Bcero u3yuyeHuss  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MATHUTHI U UX B3aUMOJIEHCTBHE.
1 MarautHoe none. BekTop MarHUTHOM MHIYKIINA 1 buGmnorexa LIOK
N p YRUHH. https://m.edsoo.ru/ff0c9778
JIuHMY MarHUTHON WMHIYKITUH
) MarnuTtHoe 1oJjie IPOBOJHUKA C TOKOM. OMBIT | bubmmoreka [JOK
Opcrena. BzaumopaencTBue mpoBOJHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «3ydeHrne MarHUTHOTO TIOJIS 1 ) bu6mmoreka [IOK
KaTyIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
4 Cuita Ammniepa. JlaboparopHas pabora | 1 bubnnorexa HOK
«Hccnenosanne neCTBUS ITOCTOSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIS1 HA IBHKYIIYIOCS
5 3apspxeHHyro dactuny. Cuia Jlopenna. PaGora crisl 1 buGnnorexa LIOK
P o Y pera. hitps://m.edsoo.ru/ff0codf4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [loTok BekTopa
6 MarHuTHOW uHAYKUKUK. D]C mHIyKInu. 3aK0H 1
AJIEKTPOMAarHUTHON MHAYKIMK Papajes
. JlaGoparopHas pabota «lccnenoBanue siBiIeHUs 1 ) bubnuoreka [IOK
AIEKTPOMATHUTHON UHIYKLIUH https://m.edsoo.ru/ff0cal 50
NunyktuBHOCTH. SBNeHue camounaykiuu. D1C
8 CaMOMHAYKIIMU. DHEPTUSI MATHUTHOTO OJIS 1 bubmorexa LOK
YU p https://m.edsoo.ru/ff0ca600
KATYIIKUA C TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHuueckne yCTpoMCcTBa U UX MPUMEHEHHUE:
9 MTOCTOSITHHBIE MarHUTHI, JIEKTPOMArHHUTHI, |

3JEKTPOABUTATENb, YCKOPUTEIH 3JI€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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10 O6o6mmaromuii ypok «MarauTHoe modie. bubmmoreka [JOK
DNIeKTPOMAarHUTHAsE UHYKIUSD) https://m.edsoo.ru/ff0cab82
1 KoHnTtponbHas paboTa mo teme «MarHuTHoe ToJie. bubnnorexa HOK
DNIeKTPOMarHuTHasE UHYKIUSD) https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXAHUYECKHE KOJIEOAHMUSI.
Bbu6mmoreka [IOK
12 ["apMonnueckue Kkonebanus. Y paBHEHHE
. https://m.edsoo.ru/ff0caf06
rapMoHnueckux konebanuii. [Ipespaienue sneprun
JlaboparopHas pabota «lccrnenoBanue 3aBUCHIMOCTH
13 Mepro/ia MajIbIX KojieOaHU# Tpy3a Ha HUTH OT
JUTMHBI HUTHU U Macchl Tpy3a»
KonebarenbHblil koHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHus B UACATEHOM
Bbu6mmoreka [IOK
14 K0JIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
KoJIe0aHUSIMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHUSI SHEPTUH B bubnuoreka [IOK
U7CabHOM KOJIeOaTeThbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[TpencraBienue o 3aTyxaronMX KOIeOaHUIX.
BriHyX1€HHBIE MEXaHUUYECKHE KOJICOAHHS. bu6mmoreka [IOK
16
Pe3onanc. BeiHyK€HHBIE 2JIEKTPOMarHUTHbIE https://m.edsoo.ru/ff0cbb86
KoseOaHus
ITepemenHbIi TOK. CUHYCOUAAIBHBINA TEPEMEHHBIN
bu6mmoreka [IOK
17 TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
. https://m.edsoo.ru/ff0cbd34
NeicTByIOIIee 3HAYEeHUE CUITBI TOKA U HAIPSKEHUS
13 Tpauchopmarop. [IpousBoacTso, nepenada u
noTpebieHue 3JIeKTPUUECKON YSHEPTHUH
VYeTpoicTBO ¥ MPAaKTHYECKOE MPUMEHEHHE
19 AJIEK €CKOTI'0 3BOHKA, T€HEpaTopa NEPEMEHHOIO bubmmorera LHOK
JMEKTPUY ro 3BOHKA, TeHepaTopa MepeMeHHOT
P N ’ patop P https://m.edsoo.ru/ff0cc324
TOKa, JTUHUH AJIeKTporiepeaay
DKOJIOTUYECKHE PUCKH TPHU MPOU3BOJICTBE
20 aneKTpo3Heprun. Kynerypa ncnonb30BaHus

AIIEKTPOAHEPIUU B IOBCEAHEBHOW KU3HU
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MexaHn4ecKue BOJIHBI, YCIOBUS pACHPOCTPAHEHUS.

Bbu6mmoreka [IOK

21 [Tepnoa. CkopocTh paclipOCTpaHEHHUs U AJIMHA hitps:/m.cdsoo.ru/fl0ccas4
BouIHBL. [lonepeyHbie U MPoA0IbHBIE BOJTHBI
” 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa bubnnorexa HOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DNeKTpOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
24 [IpuHLUIIBI paIUOCBA3U U TeNEeBUACHUSA. Pa3zBuTne
cpencTB cBs3u. Paguonoxarus
Bbu6mmoreka [JOK
25 KonTtponbnas padora «KoneGanust u BOTHBD» hitps:/m.cdsoo.ru/f0cc6fs
[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA B
26 OJIHOPOJIHOM cpenie. ToueuHbIi HICTOYHUK CBETA. bubmmorexa IOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
7 OtpaxkeHHe cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubnnorexa HOK
[TocTpoenune n300pakeHUi B TUIOCKOM 3€pKae https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [ToHOE BHYTpEeHHEE
28 oTpaxeHue. [IpenenbHblii yroyi noJIHOro bubmmorexa [TOK
https://m.edsoo.ru/ff0cd7t6
BHYTPEHHET0 OTPaKEHUS
29 JlaGopatopHas pabota «3Mepenue nokazaresns bubmuoreka [IOK
MPEIIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n300paxeHuil B TUH3E. bubnuoreka [IOK
dopMyia TOHKOU JIMH3BL. Y BEJTUYCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTtopHast pabota «MccienoBanme CBOMCTB
M300paKeHUH B JIMH3AX»
Hucniepcust cBeta. CI0XHBIN cocTaB 6€710r0 CBeTa.
32 [Ber. JTabopaTopHas padora «Habnronenue
JUCTIEPCUU CBETa»
13 WnTepdepennus ceera. udpakuus cera. bubnuoreka [IOK
JudpakumonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [ToniepeunocTh cBeTOBBIX BOJH. [lonsipuzanus ceeta bubnuoreka [JOK
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https://m.edsoo.ru/ff0cf02e

OnTuyeckue mpruOOPHI U YCTPOUCTBA U YCIIOBUS UX

35
0€3011aCHOTr0 MPUMEHEHUS
36 I'paHuLIbl MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. bubnnorexa HOK
ITocTynarsl crienuanbHON TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHUE bubmmoreka [JOK
BPEMEHU U COKPALICHUE IITUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYIbC PENITUBUCTCKON YaCTHIIBL.
38 CBs13p Macchl C dHEpruen U UMITYJIbCOM. DHEPIHUs buommorexa HOK
https://m.edsoo.ru/ff0cfc68
MOKOSI
39 KonTtponsHas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIELUAJIbHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf610
40 ®otonbl. opmyna [1nanka. DHEPrus U UMITYJIbC bubmmoreka [JOK
dortoHna https://m.edsoo.ru/ff0cfel6
A1 OtkpeiTre u uccnenoBanue Gorodrpdexra. OnbITh bubmmoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
4 3akonbl hoTorddexra. YpaBHeHUE DUHIITEHHA 1ITs bubnnorexa HOK
doroaddexra. «Kpacnas rpanuna» pororddexra https://m.edsoo.ru/ff0d015¢
13 Hasnenue ceera. OnbiTe [1. H. JIeGenena. bubmuorexa [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U IPaKTUYECKOe
44 npuMeHeHue: (oTo3JIeMeHT, (PoToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agau mo reme «7€MEHTHI KBAHTOBOM bubmuoreka [JOK
ONTUKNY https://m.edsoo.ru/ff0d0302
46 Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo bubnuoreka [JOK
paccesiHuio o-vyactull. [Imanerapuas Mogens aroma https://m.edsoo.ru/ff0d091a
Bbu6mmoreka [IOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
43 Wznyuenue u norsouieHue GOTOHOB MPH Mepexoe bubmmoreka [JOK

aToMa ¢ OJHOTO YPOBHS SHEPruu Ha Apyroul. Buabl

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

CIIEKTPOB

49

BonHoBbI€ cBoiicTBa yacTull. BonHsl ne bpoitns.

KopnyckynsipHo-BoirHOBOM Ayanu3M. CIOHTaHHOE U

BBIHYXKJACHHOC U3JTYUCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pezepdopaa

10 ONpEACICHUIO COCTaBa paJuOAKTHUBHOI'O
HN3Ty4YCHUA

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, 6era-, raMMa-u3ITydeHUs.

Bmmsane PaaOaKTUBHOCTH HA XUBBIC OPraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTpOHA. V30TOMBI. AJbda-

pacnaja. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-n3nyyenue

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

53

DOHeprus CBSI3U HYKJIOHOB B szipe. S nepHbie
peakmuu. SnepHsiii peaktop. [Ipo6aemsr,
MEPCHEKTUBBI, YKOJIOTUYECKHUE ACTIEKTHI SIACPHOM
SHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOACHUS U PETUCTPALIUU
3JIEMEHTapHBIX yacTull. Kpymiblii cton
«DyH1aMEeHTAIbHBIE B3aUMOAEHCTBUA. EqUHCTBO
¢du3nUecKoil KapTUHBI MUPAY

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

55

Bun 3Bé3nH0T0 HeOa. Co3Be3aus, sipKue 3BE3IBI,
IJIAHETHI, UX BUAUMOE nBrokeHne. CojHeuHas
cucTeMa

56

Comnnne. ConHeuHas akTUBHOCTE. McToUuHMK
sHepruu CoJiHIIa U 3BE3NT

57

3BE371bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE31IbI
[JIABHOM IIOCJIEI0BATENIbHOCTU. BHYTpEeHHEE
cTpoeHue 3B€3/. COBpeMEHHBIE IIPEICTABICHUS O
IIPOUCXOXKACHUN U 3BoIronuu CostHIa U 3BE3]

58

Mieunsiit [Iyrs — nama ['anaktuka. [lonoxxenue u

nemwxkenne Connna B ['anaktuke. I'agakTUKA.
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UYépHble ABIPHI B sApax TaIaKTHK

Bcenennas. Paz6eranue ramaktuk. Teopus

59 Bosbiioro B3peiBa. PennkToBOE M3TydeHUE. 1
MeraranakTuka

60 Hepemennsie nmpob6ieMbl acCTpOHOMUHT 1

61 KonTtponbHast pabota «25eMeHThl aCTPOHOMUH U 1
acCTpOHUHKIY
O6o06matomuii ypok. Ponb ¢pu3uku u acTpoHOMHH B

62 YKOHOMHMYECKOM, TEXHOJIOTHYECKOM, COITUAILHOMN 1 1
ITHUYECKON cepax AesITeTbHOCTH YeOBeKa

63 O6o06matromuii ypok. Poibs u mecto ¢pusnku u |
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU KapTUHE MUpPa
Ob6o6maromuit ypok. Pois puznueckoii Teopun B

64 (bOopMUPOBAHUHU TIPENICTABICHUA O PUINIECKOM 1
KapTUHE MHUpa
Ob6o6maromuit ypok. Mecto (puznyeckoit KapTUHBI

65 MHUpa B 00IIEM PSTY COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarauTHOE T0J1€. |
DNeKTpOMarHUTHAsE MHIYKIIHS

67 PesepsHblil ypok. OnTuka. OCHOBBI CIELIMATILHOM 1
TEOPUU OTHOCUTEIILHOCTH
Pesepuslit ypok. KBantoBas gusuka. DneMeHTHI bubnuoreka [IOK

68 1
ACTPOHOMHUU U aCTPOPUIUKH https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 knace/ Maxumies I'.., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6miecTBo «3marenbcTBo
«IIpocBenieHue»

METOANYECKHUE MATEPHAJIBI JIJISA YYUTEJIA
ITerpoBa M. A. ®usuka. 10 kiacc. Metoauueckoe nocodue
[TerpoBa M. A. ®usuka. 11 kiacc. Meroauueckoe nmocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «Metoanueckas moMolIIby caita kopropanuu «Poccuiickuit yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-tizika/

2. llndposas obpazoatenpHas warhopma LECTA
https://lecta.rosuchebnik.ru/

3. CuHte3 00pa30oBaTEIbHBIX MYJIbTUMEINA U MHTEPAKTUBHBIX TEXHOJIOTHH
http://somit.ru/

4. Caiit muist mpenioaBaTeneld GU3NKH, YIauXxcsl ¥ UX pOJUTENeH
http://www.fizika.ru/

5. Pecypc College.ru https://college.ru/fizika/

6. Caiit Sxmacc https://www.yaklass.ru/

7. DneKTpoHHAas MOA00PKa )KYPHAIOB MO (PU3UKE OT H3AATEIBCKOTO J0Ma
«ITepBoe centsaOps» https://fiz.1sept.ru/

8. [Inmardpopma Yuu.py https://uchi.ru/

9. Madopmatuka u ¢puznka — yHUKAIBHBIA pecypc, COIepKaIuii
JICKTPOHHBIE OMOIMOTEKN MaTEPUAJIOB IO 3TUM JIBYM IIpeIMETaM
https://teach-shzz.jimdofree.com/

10. Enqunas xommeknus udpoBbIX o0pa3oBaTeabHBIX pecypcoB http://school-
collection.edu.ru/

11. On-naiin mkosa @okcdopn https://foxford.ru .
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