MYHUITUTIATBHOE OI0KETHOE 00111e00pa3oBaTeIbHOE YAPEKIACHIC
cpemnss o0meodpa3oBaTenbHas mkona N3
ropoaa Huxonbcka [len3eHnckoii o0nacTy.

YTBepKAAI)S '
IlpunsTta Ha MEAArOruIeCKOM JIUpeKTOp LIKOJBI: (APEeece e

COBCTEC. C.A.€ocuna
npukas Ne_ 92 «29 » asrycta2023 .

npotokon Ne 1 ot 29.08 2023 r.

Pabouas nporpamma
yuyeOHOoro npeamera «®@usuka. bazoBbiii ypoBeHb)
nJs ooyuarommuxea 10-11 kuaacca

2023-2024 T.



MNOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YPOBHE CPETHEr0 OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa3zoBaTeNbHON mporpamMmsbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt TPOrpamMMmbl BOCIUTAHUA U
KOHLICTIIMK TpenojaBaHusl ydyeOHoro mnpeaMera «®dusumka» B 00pa3oBaTeNIbHBIX
OpraHu3ausaX Poccniickon ®enepanun, peAN3YIOIIUX OCHOBHBIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl 1o (U3MKE HaAmpaBieHO Ha (QopMuUpoBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa ooOydarommuxcs 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE€ YUYUTHIBAET HEOOXOAMMOCTh pealu3alli MEXIPEIMETHBIX
CBsA3eM (DM3MKM C EeCTEeCTBEHHO-HAyYHbIMU Y4YEOHbIMU mHpeameTamMu. B Heil
ONPENENSAIOTCA OCHOBHBIE LIEJIM M3Y4YeHUsl (DU3UKH HA YPOBHE CpPEIHEro OOILIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma o pusuke BKIIOYAET:

* IJJTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKM Ha 0A30BOM YPOBHE, B

TOM YHCJIEe TPEAMETHBIE PE3YNbTATHI IO roAaM OOydeHHUS;

- coiepxanue yueoHoro npeamera «dusuka» no rogam oOydeHHs..

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPHUPOJbI, BBICTyINas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3yIOIIHIA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3yYaeMbIX XUMHUEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomuen. lcnonb3oBaHWME W AKTUBHOE
npUMEeHeHne (U3MYECKUX 3HAHUM  OMNpenensieT XapakTep W pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHMM B cdepe HIHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIYYeHHUS] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU M JPYTHUX.
N3yuenne  Pusnku  BHOCUT  OCHOBHOM  BKJIan B (opmupoBaHue
€CTECTBEHHOHAYYHOM KapTHHBI MHpa OoOydarommxcs, B (HOpMHpOBaHHE yMEHHIl
MPUMEHSATh HAy4YHBI METOJ] TO3HAHWS TPU BBIMOJHEHUH WMH YYCOHBIX
HUCCIIeTOBaHUM.



B ocHoBy kypca ¢wu3ukm i1 YpOBHSI CpEIHETO o0O0IIero oOpa3oBaHUs
MOJIOKEH P MACH, KOTOpPhIE MOXHO paccCMaTpuBaTh KaK MPHHLMIIBI €ro
OCTPOCHHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lieloB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBMU C HEW Marepuan Kypca (GU3UKH
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzanus mOpeanoiaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (pU3M4ecKod HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BuTHEM OOHIECTBA, a TakKkKe C  MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa  npuknaonou Hanpasnrennocmu. Kypc (usukum  npenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKUX M TEXHOJOTHYECKHMX INPUIIOKECHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJIEp)KaHus, TMOCBAUIEHHBIX SKOJOIMYECKUM IMpodjieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH WU TEXHOJOTHH, a Takke OOCYXICHHS
po0JIeM pallOHATBHOTO MPUPOJONOIB30BAHMS U HIKOJIOTHYECKOI 0€30M1acCHOCTH.

Crep’HEBbIMU 3JIEMEHTaMU Kypca (U3MKM HAa YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu (hopmupoBaHHe NPEACTABICHUN O
CTPYKType MOCTpOeHusl (PU3NUECKON TeopuH, poiau (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLMIIOB B  COBPEMEHHBIX MPEJICTaBICHHUSAX O [MpHUPOJAE, TpaHULIAX
NPUMEHUMOCTH TEOpHid, JUIS ONHCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTeMHO-IEeSTENbHOCTHBIN MOAXO0A B Kypce (PU3MKHU peallu3yeTcs Mpexae
BCEro 3a CYET OpraHU3aLMMU HKCIEPUMEHTAIBHON AEATEIBHOCTH OOYYAIOIIMXCS.
Jlnst  Ga3oBoro ypoBHST Kypca (U3MKH — O5TO MCIHOJb30BAaHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OJKCIEPUMEHTOB U JA0OpaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme mno (pusuke oObeAMHEHBI B OOIIMM CHUCOK YYECHUYECKHUX
NpakTUYeCKUX padoT. BbljeneHre B yka3aHHOM IEpeuHe Ja0opaTOPHBIX padoT,
NPOBOAMMBIX JJII KOHTPOJSL U  OLEHKH, OCYIIECTBISIETCS y4YaCTHUKAMU
o0pa30BaTeNpHOrO TMpollecca HUCXOAS M3 OCOOCHHOCTEW IUJIaHUPOBAHUS MU
ocHalleHuss kaOuHera Quiuku. Ilpu »sToM oOecneunBaeTcs OBJAJACHHE
00Oy4aronMMUCs YMEHUSIMU MTPOBOJIUTHh KOCBEHHbIE U3MEPEHHUS, UCCIEAOBaAHUS



3aBHCHUMOCTEH (PU3NYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUIIOTES.

Bonpnioe BHUMaHUE yIES€TCS PEMICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a]1a4.
[Ipu 3TOM 1J1 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIIIFOTCS 3a/1a4y C ABHO 33JaHHOU
(¢u3znyeckol MOJENBI0, MO3BOJIAIOIINE NPUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena Kypca, TaK U MHTErpUPYs 3HAHUS U3
pa3HbIX pa3nienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3MUECKUX SIBICHUH M IPOLECCOB B OKpYXkaroulleu
KHU3HU, TpeOyrome  BblOOpa  (U3MUECKOM  MOJENM I CHUTyaluH
MIPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepualbHOTEXHUIECKOMY
o0ecnieyeHn0 y4eOHOro mporuecca 06a3oBblii ypoBEeHb Kypca (PU3MKH HAa YPOBHE
cpeaHero ooéiiero oOpa3oBaHMs JODKEH HM3ydaThCs B YCIOBUSX IPEAMETHOTO
KkaOuHeTa (PU3MKU WIM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJIa. B kaOuHeTe QU3MKU TOJKHO OBITH HEOOXOAMMOE
naboparopHoe 0OOpylOBaHUE Ui BBIOJHEHUS YyKa3aHHBIX B IPOrpaMMe I10
(U3HMKEe YUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PYAOBaHUE.

JIeMOHCTpallMOHHOE  000pyJoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEUYHCIICHHBIX B TMPOrpaMMe IO (PU3MKE KIIOYEBBIX JIEMOHCTpalUi s
UCCIEIOBAHMSI  M3yYaeMbIX SABJICHMM W  NPOLECCOB, OSMIUPUYECKHX U
(pyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHE JUISI YYCHHUECKHUX MPAKTUYECKUX paldoT
(dopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECneyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOywaromuxcs. TemaTudyeckue KOMIUIEKTHI
J1a00paTOpHOTO 000PYAOBaHUSA JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIEC ITU(DPOBBIX J1aOOpPATOPHUIA.

OCHOBHBIMU LIETIAMH U3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUHU SABJISFOTCS:

- hopMupoBaHHEe HMHTEpeca M CTPEMJICHUS OOYyYaloIUXCi K HaydHOMY
U3YYEHUIO TPUPOAbI, Pa3BUTHE UX HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

- pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE€ MO3HaHUs U (OopMUpPOBaAHUE
MCCIIE0BATENBCKOTO OTHOIIEHMS K OKPY KAIOIIHUM SIBJICHUSM;

- (hopMupoBaHNEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yJsibTaTa U3y4eHUs OCHOB
CTpOCHHS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3HKHY;

- hopMupoBaHHEe YMEHHMA OOBSICHATH SBJICHHUS C  HCIOJIb30BAaHUEM
(u3nyecKuX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;



- hopMUpOBaHHME TPEACTABICHUI O poiau (GU3MKU AN Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.
JlocTKeHHE ATUX IeNieid 00ecrednBacTCsl pEIICHHEeM CICIYIONNX 3a7ad B
npolecce U3y4eHus Kypca (U3MKHU Ha YPOBHE CPEIHEr0 00IIero 0Opa3oBaHus:

* IPUOOpPETEHUE CUCTEMBI 3HaHUN 00 00IKX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUsAX, BKIOYAas MEXaHUKY, MOJIEKYJSIpHYIO  (PU3UKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PH3UKY U AIE€MEHTHI aCTPO(DU3HUKY;

- GopMHUpOBaHME YMEHUM TNPUMEHATh TEOPETUUYECKUE 3HAHUSA UL
OOBSICHEHUSI (PU3NYECKUX SBJICHUH B MPUPOAE U Uil [PUHATHS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

« OCBOEHME CIOCOOOB PEIICHHS] PA3NIMYHBIX 337a4 C SIBHO 3aJaHHOMN
¢uznyeckol MOAENBIO, 3a4ad, MOAPA3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3fgaHue GU3NIECKOW MOJENH, aIeKBaTHOW YCIOBHSIM 3a]1a4H;

* IOHMMaHUE (U3MUYECKUX OCHOB M NPUHLUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO
cpeny;

* OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEACHUS
(¢u3nYeCKuX JKCIEPUMEHTOB, aHAIW3a M WHTEPIpEeTalud HHPOPMAIIIH,
onpeaeneHus: JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

* CO3[JaHUE YCIIOBUU JIA Pa3BUTHUS YMEHHU MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOW IESITENBHOCTH.

Ha wuzyuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeENIO), B
11 xmacce — 68 vacos (2 yaca B HeZlEIIO).

[Ipennaraempiii B mnporpamme Mo (U3MKE MepedyeHb JIabOpaTOpHBIX MU
NPAaKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUMUTEIb [eJlaeT BBIOOP
IOpOBEACHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HWHAMBHUIYaJIbHBIX
0COOEHHOCTEH 00yJaroOIUXCs.

COAEPKXAHHUE OBYYEHUA
10 KUIIACC

Pa3znes 1. ®u3uka u MeTOAbI HAYYHOT O MIO3HAHUSA
®u3uka — Hayka o npupone. Hayunbsie MeTObI TO3HAHUSA OKPYKAIOILETO
mupa. Poib skcriepuMeHTa U TEOpUM B IPOLIECCE TO3HAHUS TPUPOIBI.
DKCHEepUMEHT B (PU3HUKeE.



MonenupoBanue ¢Gu3nYeCKUX SBICHUM M mporeccoB. HaydHble THMOTE3bI.
duzuyeckne 3aKOHbI U TEOpPHUH. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NESATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W IUGPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYHKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka
Mexaunueckoe aBrkeHue. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBMKECHUS.

Cucrema orcué€ra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpelHSII CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTE€pUaJIbHOW TOYKH, MX MNPOCKUMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
CroxeHue nepeMenieHu U CI0)KEeHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MPSMOINHEIHOE ABMXKeHuE. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
MepEeMEIICHUS] MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOoiHOE TajzieHre. Y CKOpeHHe CBOOOIHOTO TaICHUS.

KpuBonmuuennoe nBuxkeHue. [[BukeHHe  MaTepUAIIbBHOM TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon u yacrora odpamienus. LleHTpocTpeMutensHoe yCKOpEeHHUe.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBUXKCHHUE CHAPSIOB, LIETIHBIC U pEeMEHHBIC TIEPEIayuH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WLIIOCTPALUs KUHEMATHYECKUX XAPaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pe’KeHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OPOIIEHHOTO MO YIIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hanpasnenue CKOpocTu Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LIEJIbI0 OMPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.



HccnenoBanne COOTHONIEHUS MEXKY IYTAMU, IPOUICHHBIMH TEJIOM 32
MOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JNBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBUKEHHUS IIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxkeHuUs Tela, OPOIICHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipyauun  otHocutenbHOCTH  ['anmumnes. IlepBeii  3akoH  HbroToHa.
NHepunanbHbple CUCTEMBI OTCUYETA.

Macca tena. Cuna. [IpuHuun cyneprio3unuu cwi. Bropoit 3akoH HproToHa
IUIsl MaTepuagbHOM TOUKU. TpeTuit 3aKkoH HproToHA 111 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsokectu. llepBasg kKocMmudeckas
CKOpOCTBb.

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

Tpenue. Bunsl Tpenus (mokos, ckoyibxenus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nokos. Kosddumment tpenusi.
Cuna conpoTUBIICHUS MPU IBUKECHHUU TeJa B AKUJIKOCTHU WIIA Ta3e.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. [liedo cuibl. YcmoBus
paBHOBECHUS TBEPJOTO TEIA.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUN.

CpaBHeHHE Macc B3aUMO/JIEUCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CroxeHune CuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(hOopMaIiii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHS TBEPIOTO Tena. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue npuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT X JepopMaruu.

HccnenoBanue yciioBUM pPAaBHOBECHS TBEPAOIO TeEJd, MMEIOIIETO OCh
BpAILICHUS.



Tema 3. 3aKoHbl COXpaHEHUA 8 MeXAHUKE
NMiynbc MaTepUanbHON TOYKH (TeNa), CACTEMbI MAaTEpUAIbHBIX TOUEK.

VMITynbC CUIIBI 1 U3MEHEHUE UMITYJIbCa TENA. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Pa6Gora cuiisl. MOIITHOCTH CHUJIBL.

Kunernueckass sHepruss MarepuaibHOM Touykud. Teopema 00 H3MEHEHUU
KMHETHYECKOW YHEPTHUH.

ITorennmansHas DHEPIHUA. [ToTeHnmansHas DHEPTHUs yHIpyro
nedopmMupoBaHHOM  mpyxkuHbl. [loTeHumaneHas dHeprus Tena  BOMM3H
MTOBEPXHOCTU 3EMIIN.

[loTeHumanbHble M HENMOTEHIUalbHble  cwibl.  CBs3b  palbOTHI
HETIOTCHIMAIBHBIX CUJI C U3BMEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEN.
3aKOH COXpAaHEHUSI MEXAHUYECKON DHEPIUH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOWCTBA U INPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN [TUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa NOTEHIUATBHON SHEPTUHU B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne abCoOMOTHO HEYNPYTOro yaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u padOTHI CUIIbI C U3MEHEHUEM MEXAHMYECKOW >HEpruu
TeJa Ha IIPUMEPE PACTKEHUS PESUHOBOTO KIyTa.

Pa3nen 3. MoJiekyJisipHasi puznka u TepMOAUHAMHUKA

Tema 1. OcHo6bl MOSIEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOXEHHUSI MOJICKYJISIPHO-KHHETHYECKON TECOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBmxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUS YaCTHUIl BellecTBa. MoOJIeIM CTPOCHUS Ta30B, XKUAKOCTEH H
TBEPJBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locrosanas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temnepartyp
Lenscus.

Moaenb HUAeaIbHOrO rasa. OcHoBHOE ypaBHEHUE
MOJICKYJIIPHOKUHETUYECKON TEOPUU UJIeaTbHOTO ra3a. AOCOIIOTHAS TeMIiepaTypa



KaK Mepa CpeAHEel KMHETUYECKON 3HEpruu TEIUIOBOIO JABMKEHUS YACTHI[ ra3a.
[llxana Ttemneparyp KenbBuHa. ['a3oBpie 3akoHBI. YpaBHeHue Menpneneepa—
Knaneitpona. 3akon [lanproHa. M3omponecchl B UACATbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeacTaBieHue M30IMPOIIECCOB: U30TEPMA,
M30X0pa, u3oobapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUINE JHUCKPETHOE CTPOEHUE BemlecTBa, (oTorpaduun
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OmnpiTel 110 UG y3Un KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSL.

Mopens onbita ITepHa.

OnbITHI, JIOKa3bIBAOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHS.

Mopaenb, WUTIOCTpUpPYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS HJI€aJbHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounHamurku

Tepmonunamuueckass cucrema. BHyTpeHHsIE SHEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crIocoObI €€ n3MeHeHus. KoianuecTBo TeroTel U paboTa. BHyTpeHHSs s
SHEPrus  OJHOATOMHOIO  HWJ€aJbHOro  rasa. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3IIyYeHHUE. Y enbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre TMepBOTrO 3aKOHA TEPMOAMHAMHUKMA K u3ompoueccaM. I'paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoauHamMuku. HeoOpaTMMoOCTh MPOLIECCOB B MPHUPO/IEC.

TerutoBsle MamuHbl. [[pUHIMIBI AEWCTBUSA TEIJIOBBIX MAIIIWH.
[IpeoOpa3zoBanusi >HEpruu B TEIUIOBHIX MammmHax. Koadduiment mnonesHoro
nerictBusl TerutoBor MamumHbl. [{ukn KapHo m ero kod3(p@dUIMEHT IOJE3HOTO
JNEUCTBUA. DKOJIOTHYECKUE TPOOIEMBbI TEIII0IHEPTE€TUKHU.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE NPHUMEHEHHWE: JIBUTaTesb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3MmeHeHrne BHYTpPEHHEW SHEPrUu Teja MpPU COBEPIICHUU pPaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3meHeHune BHYTpEeHHEN SHEPTUH (TeMIIepaTyphl) Tella MpU TeIuionepeaaye.

OneiT 1o aanabaTHOMY pACIIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENS] BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepezammniwie cocmoanusn eeujecmea. Pazosvie nepexoovt
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue u kuneHue. AOCOIIOTHAS U

OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachlllleHHBI mnap. YaenbHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucrammnueckue u amopdHbie Tema. AHU30TPONUS CBOWCTB
kpuctamioB. JKungkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. IlnaBieHue wu
KpUCTAIIM3aIs. Y IeapHas TeroTa miasieHus. CyoauMarnus.

YpaBHEHHUE TEIIOBOTO OanaHca.

TexHuyeckue yCTPONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYYECHHUSI COBPEMEHHBIX MaTepHUajoB, B
TOM YHUCJIE HAaHOMAaTepHaioB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JlemoHCTpanus KpucTaios.

Yuenuueckuii sxkcnepumenm, 1abopamophsie pabomol

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Paznen 4. JiekTpoanHaMHKAa

Tema 1. dnekmpocmamuxa
DJIeKTpU3almsl Tel. OJNEKTPUYECKUuM 3apsiA. [[Ba BuIa 3JIEKTPUYECKHUX

3apsaa0B. HpOBO)IHI/IKI/I, AUDJICKTPUKH W IIOJIYIIPOBOAHHKH. 3aKkoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaa.



B3aumogeiictBue 3apsoB. 3akoH KyioHa. To4euHBbI AIeKTpUYECKUI 3apsl.
Onektpuyeckoe 1mose. Hampsok€HHOCTH  3nekTpudeckoro moiis.  [IpuHuun
CYyHEPHO3ULINH 3JIEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH SJIEKTPUYECKOTO
HOJISL.

Pabora cun  snekrpocratndeckoro  moJig.  [lorenmuan.  Pa3sHocTh
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DIEKTPOCTATHUYECKOM IOJIE.
Jlusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHUE DSJIEKTPONnpHOOpOB,
KOHJIEHCATOP, KONMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NPUHIUIT AEUCTBHS DJIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IJJACTHH, PACCTOSHUASI MEXIAY HUMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHJIEHCATOopA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 2neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuueckuit mok. Toxu 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocToOsHHBIN TOK.

Hanpsikenue. 3akon Oma 17151 yyacTKa UEnH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YEIbHOE COIPOTUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaJUIEIbHOE, CMEMIAHHOE COETMHEHUE IPOBOIHUKOB.

PaGota oanektpuueckoro Toka. 3akoH Jlxoyms—Jlennma. MormHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIIEHHE HCTOYHUKA TOKA.
3akon Oma JiJ1s1 TOJTHOM (3aMKHYTOM ) 35ieKTpuueckoi 1enu. KopoTkoe 3aMbIkaHue.

DOneKkTpoHHass  OPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONIPOTHUBJIEHUSI METAILIOB OT TeMIiepaTrypbl. CBEPXITPOBOAUMOCTD.

DneKkTpuYecKuid TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITYYKOB.



[TomynpoBOIHUKH. CobctBeHHass U OpUMECHass  MPOBOJAMMOCTH
noJIynmpoBoIHUKOB. CBolicTBa p—N-miepexona. [lomynpoBogHUKOBBIE TPHUOOPEI.

ONeKTpUYecKuid TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAS UCCOLMALS. DIEKTPOIIHU3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOATENBHBII W HECAMOCTOSTEIbHBIN
pa3psan. Momuus. [Inazma.

TexHuyecknue yCTPOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE: aMIIEPMETP,
BOJITMETP, PpEOCTaT, MCTOYHMKH TOKA, JJIEKTPOHArpeBaTENIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN THO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cruiibl TOKa U HalpsSKEHMSL.

3aBUCUMOCTb CONPOTHUBIICHHS LIWJIMHAPUYECKUX ITPOBOJHUKOB OT JUUIMHBI,
IJIOMIAM TIOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMmelaHHOe COeTMHEHNE IPOBOJHUKOB.

[IpsmMoe wu3MepeHue dIIEKTpOABMXKYyIIeH cuibl. KopoTkoe 3amMpIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

W ckpoBo# pa3psi 1 IpOBOAUMOCTS BO3AYXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomur 13yuenue

CMEUIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne 3JeKTPOABUKYILIEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

Habmronenue smexkrpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBIseTCs C
Y4ETOM COJEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(rul ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAY4YHBIA (akT, TUrore3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pellleHHEe CUCTEMbl YpaBHEHUW, JHHEHHas QyHKUHUA,
napabona, runepOosia, ux rpauku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.



buonoeus: mexannueckoe ABUKEHUE B KUBOW mpupone, auddys3us, ocMoc,
TEIJIOOOMEH JKUBBIX OPTaHW3MOB (BUIBI TEIUIONEPEIaUH, TETUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, KUJIKOCTEN U
ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLIMALNS,
rajibBaHHKA.

l'eoepagusa: BnaxXHOCTb BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oOBaHUE JBHKEHHUWA C HMCIOJB30BAHUEM MEXAHH3MOB,
y4€T TpEHUsT B TEXHUKE, MOJIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHHS
UMITyJIbCca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTATE]b BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IOJIyYEHHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YMKCIE HAHOMAaTEpHUAJIOB, W
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKas 3allluTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBII IPUHTED, AIIEKTPOHArPEBATEIbHBIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiiekTpoAuHAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA
IloctossHHBIe  MarHuUTHL.  B3amMOJeNWCTBHME  NIOCTOSIHHBIX  MarHHUTOB.

MaruntHoe mone. Bektop MarHuTHOM wuWHAYKOMH. [IpuHIMN cynepno3uunn
MAarHUTHBIX MoJsied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
VHJYKIWH [10JII TOCTOSIHHBIX MarHuTOB.

MarauTHOe T1OJie TMPOBOJAHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUAH
MAarHMTHOIO TOJS JUIMHHOTO MPSIMOTO IPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHMKA, KaTyIIKU ¢ TOkOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MoJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBieHue. [[BrKeHue 3apsKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenna.

SIBiieHMEe 3NEKTPOMArHUTHOW MWHAYKUMH. [IOTOK BekTOpa MarHUTHOU
MHIYKIUU. OJEKTPOJABWXKYIAsl CUJAa HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Oapanes.

BuxpeBoe nsnekTpuyeckoe moJie. DJNEKTPOJABWXKYIIAas CUJla WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuio Jlenua.



NHnykTuBHOCTh.  SIBJIeHME CAaMOUHAYKIMU. OJEKTPOABMXKYIAS  CHUJIa
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHudeckne yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSIHHBIE
MAarHUThl, 3JEKTPOMArHUTHI, JJICKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE IIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMopenicTBrE IBYX MMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIIa Ha MOHBI AJICKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBHKYIIEH CUJIBI UHAYKIIMA OT CKOPOCTH M3MEHEHUSA
MarHUTHOTO ITOTOKA.

SIBrieHME CaMOMHAYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomwi zydenue

MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanne neWCTBUA TMOCTOSHHOIO MArHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMATHUTHON WHIYKIIUH.

Paznen 5. Kosiebanusi 1 BOJIHbI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KoJleOaHUs
KonebarenpHas  cmcrema. CBOOOAHBICE  MEXaHUYECKHE  KOJIcOAHUS.

[Napmonnyeckue konebanus. [lepuoxa, wactora, amruTyna U (asa KojaeOaHHIA.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue sHepruu Npu rapMOHUUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KosieOaHusMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UJICATHHOM KOJIE0ATEIILHOM KOHTYPE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosneOanus. Pezonanc. BeiHyK€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.



Ilepemennbiii  TOk. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U JCHUCTBYIOIIEE 3HAYEHHE CUJIBI TOKa H
HaIpsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada U MOTPEOICHUE IIEKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE AEeKTpodHeprun. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUU B OBCEAHEBHON KU3HU.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: SJIEKTPUYECKUM
3BOHOK, F€HEPATOP NMEPEMEHHOTO TOKA, JINHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnegoBanue mnapameTpoB KoieOaTeNbHOM CUCTEMbI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHui.

NccnenoBanue cBOWCTB BBIHYKJIEHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcummorpaMmbl (3aBUCHMOCTU CUJIBI TOKA Y HANIPSIKEHUSI OT BPEMEHHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocienoBaTeNbHOM  COCIMHEHHUM PE3UCTOPA, KaTyLIKU
VWHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojesnb TMHUH JIEKTPOIIEpEIaAUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KOJeOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTU U MACCHI Tpy3a.

HccnenoBanne NEPEMEHHOIO0 TOKa B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHbsle 60J1Hbl

Mexannueckrue BOJIHBI, YCIOBHSL pacnpoctpaneHud. Ilepumon. Ckopocthb
pacnpoCTpaHEHUs U JJIMHA BOJIHBIL. llonepeynsie u npo10JabHbIE BOIHBI.
Nurtepdepenius u nudpakins MEXaHMIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHUSI U3JTyYCHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MPEJIOMJICHHUE, TOspu3anus, 1udpakius,
untepdepenius. CKOpoCTh IEKTPOMAarHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTpPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIUOCBA3U U TeNEBUACHUA. Pagnookamus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPY KAIOIIEH CPEIbI.



TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap,
paauoNPUEMHUK, TeJIEBU30p, aHTeHHA, TeneoH, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue ¥ pacCIpOCTPaHEHUE MOTIEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Kone6momieecst Teio Kak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus M IPETOMIICHASI MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeniny u qudpakinuy MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HaHC.

Hab6nronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION U
4aCTOTOMN KOJIeOaHMUIA.

UccnenoBanue CBOWMCTB  DJJICKTPOMATHUTHBIX  BOJIH: OTpa)XXCHHUE,
pesioMJICHUE, MOJspu3anus, Tudpakius, uHTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpgmMonuHElrHOE pacnpoOCTpaHEHHE CBETa B
onHopoaHoM cpene. JIyd cBeta. TouyeuHblld HCTOUHHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHUsi cBeTa. [locTpoeHne n3o0pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbBI IPEIOMIICHUSI CBETa. AOCOIOTHBIN MTOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHEE oTpakeHUeE. [IpenenbHbIi yroil oaIHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CiioxHbIM cocTaB Oenoro ceta. L[BeT.

Cobuparorue u paccenBarOIINEe  JIMH3BI. Tonkas
JIUH3A. DoKyCHOE paCCTOSTHUE U ONTHUYECKAsl CUJIa TOHKOW JIMH3HI.
[TocTtpoenue nzo0paxkeHuii B COOMPAIOIIUX U paccerBarOIINX JuH3ax. Dopmyia
TOHKOM JIUH3EI. Y BEJIMUCHHE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHKH.

Bonnoas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EpPEHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceeta. Judpaknronnas peméerka. Y cioBue HaOIOACHUS
[JIaBHBIX ~ MaKCUMYMOB Ipyu TMaJCHUM  MOHOXPOMATHYECKOTO  CBETa
Ha TUGPAKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIyTa,
doToamnmapar, MPOSKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.



Jlemoncmpayuu

[IpsiMmonuHEHOE pacpoCTpaHEHUE, OTPAKEHUE U MTPEJIOMIICHUE CBETA.
OnTuyeckre npuOOpsI.

[TonHoe BHYTpeHHEE OTpaxkeHue. Mojenb CBETOBOA.

UccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mojiein MUKPOCKOIIA, TEJIECKOa.

Hab6nronenue naTepdepennm cpera.

Hab6mronenne mudpaknuu cBera. Habmonenue

JMCTIEPCUU CBETA.

[TomydyeHue cnekTpa ¢ MOMOIIBIO PU3MBI.

[Tonydenue cieKkTpa ¢ MOMOIIBIO TUPPAKIIMOHHON PEIIETKH.

Habmronenue nossipu3anum cBera.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomoi

N3Mepenue nmokaszaresns NpeoMIICHUS CTEKIIA.

Uccnenosanue cBONCTB M300paKEHUM B TUH3aX.

HaOnronenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cClIeMAJILHOI TEOPUU OTHOCUTEIbHOCTH

['pannnbl  NPUMEHMMOCTH  KJIACCHMYECKOW  MexaHuku.  [locTymartsl
CIIELIMAIIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIIUI OTHOCUTEIbHOCTA DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEprus U UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b Macchl € SHEPTUENW U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIbl. DHEPIHS
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6aHmM 060N ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEprUM HOTOHA C €70 YACTOTON. DHEPTHS
U UMITyJIbC (POTOHA.

Otkpeitre u uccnenaoBanue porodpdexra. OmbiThl A. I'. CToneroBa. 3aKOHBI
dotorddexra. YpaBHenue ODiuiHmTeitHa 1 dorodddexra. «KpacHas rpanuiiay
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBa M MNPAKTHUYECKOE NpPUMEHEHHE: (DOTOIIEMEHT,
doTomaTUMK, COJIHEUHAsi OaTapesi, CBETOIUO.



Jlemoncmpayuu

®otor(h(hexT Ha yCTaHOBKE C IIMHKOBOW MJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

CBeToano.

Conneunast 6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[lmanerapnas moxenb aroma. Iloctymarsl bopa. M3nmydeHue u moOriomieHue
(GOTOHOB MpU TMepexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Buawl
criekTpoB. CHEKTp YpPOBHEN S3HEPTUH ATOMA BOAOPOJA.

BonnoBelie cBoiicTBa yactul. Bonuel ae bpoia. KopmycKyisipHO-BOITHOBOM
Ty aJIU3M.

CHoHTaHHOE U BBIHYXJIEHHOE U3IIyYCHUE.

TexHuyeckne yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenre JIMHBI BOJHEI JIa3epa.

HaOnronenue mMHeNYaThIX CIEKTPOB U3JTYYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomsi

Habmronenue mMHEHIaTOro cekrpa.

Tema 3. Amommnoe a0po
DKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpoeHUs sapa. OTKpwITHE

pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompepeneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 0era-, raMMa-U3IydeHHsI.
BrnusiHMe pain0akTUBHOCTH Ha ’KUBBIE OPraHU3MBI.

OTtkpeiTHE IpOTOHA U HeWTpoHa. HykimoHHas mozens anpa ['eiizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tonsl.

Annda-pacnaz. DNEeKTPOHHBIN u MO3UTPOHHBIN OeTa-pacma.
I"'amMan3nydenue. 3aKOH paguOaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue u CUHTES sep.

Anepnsiii peaktop. Tepmosinepusiii cuHaTe3. [Ipo0aeMbI B TTEPCIIEKTUBEI
SIIEPHOM SHEPrEeTUKU. DKOJIOTUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HaOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIC B3aUMOJIeHCTBUS. ENMHCTBO (pM3MUECKON KapTUHBI MUpAa.



TexHuyeckue yCcTpoHWCTBa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
BuiibcoHa, siaepHblii peakTop, aToMHas oomoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIUX YACTHII.

Vuenuuecxuii 9KCnepumeHnm, Jabopamopnoie pabomwi

UccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM poTorpadusim).

Pa3nes 8. Ji1eMeHTbI ACTPOHOMHHU U ACTPOPU3UKHU
Oranbl pa3BUTHs acCTpoHOMUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMUM.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkue 3BE3MAbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

Conneunas cuctema.

Connne. ConHeuHasi akTUBHOCTh. McTtouHuk sHeprud CoyiHIIA W 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J[narpamma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIEIOBATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpoeHuE
3BE3/1. COBpeMEHHBIE MPECTABICHUSI O TIPOUCXOXKIACHUU U 3BoJoIuu ColHIa U
3BE3. DTambl )KU3HU 3BE3]I.

Muieunsiii Ilyte — Hama ['amaktuka. Ilonoxxenuwe n nBuxkenue CosHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPBI B sIpax
rajaKkTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsimydyeHue.

Macmtabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCMOJIb30BAHMEM KOMITBIOTEPHBIX
OPUIIOKEHUH ISl OTpe/ieNIeHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be31usl CEeBEPHOTro MONYIIAPHs U IPKUE 3BE3/BI.

Ha6monenus B reneckon Jlynsl, mianer, Mieunoro [ytu.

Oo0o0maroniee NnoBTOpeHne

Pons Qusuku U acTpOHOMHMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIbHOM M ATUYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJb U MECTO (U3UKH
U aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, POJb (pU3ndeckoi Teopun
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM PSATYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
NPEACTAaBICHUHN O IPUPOJIE.



MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuxu 6a30Boro ypoBHsa B 11 kiacce ocylecTBisercs ¢
YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M € KypcaMH MAaTEMaTHKH,
OMOJIOTMH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAY4YHBIA (akT, TUIOTe3a, (U3NYecKas BEIWYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pemieHUE CUCTEMBl YPaBHCHHH, TPUTOHOMETPUYCCKUE
(GYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOKJECTBO, BEKTOPHI M WX MPOCKIMU HA OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIIUH, TPU3HAKU TMOJA00US TPEYTroJbHUKOB,
OmpeIeNICHHE TUIOMAIU TIIOCKUX (GUryp u o0bEMa Tell.

buonocus: QJICKTPUYCCKUC ABJICHUSA B JKUBOM Inmpuponc, KoJicOaTeIbHbBIC
JABHKXCHHS B YKMBOU IIpupoac, OIITUYCCKUC ABJICHHUA B JKUBOM IIpupoac, ,[[GﬁCTBPIG
paauanuvy Ha )KUBBIC OPIraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUA KPUCTALIMYECKON PEIIETKH, CIEeKTPaIbHBIMI
aHaIu3.

l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
doToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUM.

Texnonocusa: TWHWUKA DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAS T€Yb, pafgap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meub, NMPOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHAs Oarapest.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMSBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOrO TpeameTa «®Pu3mka» Ha ypOBHE CpEAHETO OOIIero
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUYHTHh TOCTIKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS YUEOHOro npeameTa « PU3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW NO3UIMENH JMYHOCTH, CHUCTEMOH ILI€HHOCTHBIX
OpUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa U ONBITA ACATEIBHOCTA B MPOLECCE Peau3alMil OCHOBHBIX HANpaBIICHUN
BOCIIUTATEIBHON IE€ATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCKOTro BOCUTAHUA:

c(hOpPMHUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMHA 00YHAIOIIErocs KaK AKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOro OOUIeCTBa; MPUHATHE TPaIULMOHHBIX
0OIIEYeIOBEYECKMX T'YMaHHUCTHUYECKMX W JE€MOKPAaTUYECKUX  IEHHOCTEW;
TOTOBHOCTB BECTH COBMECTHYIO AESTENBHOCTh B HHTEPECAX IPAXKTAHCKOTO
oOl1ecTBa, y4acTBOBATh B CaMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLUAIBHBIMU HHCTUTYTaMU B COOTBETCTBHH C
X (PyHKUMSMU U Ha3HAYE€HUEM; FOTOBHOCTb K T'YMaHUTAPHOU U

BOJIOHTEPCKOW  JIEATENBHOCTH; 2)  MATPHOTHYECKOTO

BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTH3Ma; LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
JNOCTHKEHUSAM
POCCHMCKMX YUYEHBIX B 00JaCTH (PU3MKU U TEXHUKH; 3) TyXOBHO-HPABCTBEHHOI'0
BOCHUTAHMA: C(HOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, OATUYECKOIO
MOBEJICHUS; CIMOCOOHOCTh OIIGHWBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE
pELICHMs], OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
qyucie B JEATEIbHOCTH Y4YEHOIO; OCO3HAHHME JIMYHOIO BKJaJa B TMOCTPOCHHE
YCTOWYMBOTO Oyaymiero; 4) 3¢TeTHYeCKOro BOCIIMTAHNSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl SCTETUKY HAYYHOTO TBOPUECTBA,
npucyuiero pu3ndyeckoil Hayke;

5) TpymoBoro BOCHHTAHHsI: WHTEpPeC K pa3iuuHbiM  chepam

npodeCCUOHATILHON JEATEIbHOCTH, B TOM



YHCIIe CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymeld mpodeccurt W pearn30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(H3MKH HA TPOTSHKEHUH BCEH JKU3HM; 6)
JKOJIOTMYECKOI0 BOCIIUTAHUSA:
c(OPMHUPOBAHHOCTH IKOJIOTHUECKOH KYIbTYPbI, 0OCO3HAHUE INI00ATIBHOTO
XapakTepa 9KOJIOTMYECKUX MPo0JieM; MIIAHUPOBAHUE U OCYILIECTBICHUE AEUCTBUN
B OKPY’KaIOIIIEH Cpesie Ha OCHOBE
3HAHUS LeJIed YCTOWYMBOIO PA3BUTHSA YEJIOBEYECTBA;  PACIIMPEHHE OIBITA
JEATEIBbHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH Ha
OCHOBE MMEIONIHUXCS 3HAaHWH 10 (u3uke; 7)
LHEHHOCTH HAYYHOI'0 O3HAHUSA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (U3MYECKONM HAyKH; OCO3HAHHE [IEHHOCTH HAy4YHOH
NEeSATENbHOCTH, TOTOBHOCTb B IIPOLIECCE U3YYEHUS (PUBHKU OCYIIECTBIISTH
MIPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJbHBIE YUeOHbIe JeiicTBUs ba3oBbie
JoruyeckKue JelcTBus:

CaMOCTOSITeNIbHO  (pOopMyJHUpOBaTh M aKTyalM3UPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE; OMNPEACNATh LEJIH JESTEIbHOCTH, 3a/1aBaTh
rapaMeTphbl U KPUTEPUHU UX
JIOCTUXKCHUS; BBISBIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUUS B paccMaTpHBAEMbIX
(bu3nUecKux SBIEHUSAX; pa3palaThiBaTh IUIAH PEUIEHUS MNPOOJIEMbl C Y4ETOM
aHaJIN3a UMCIOIINXCS
MaTepuajJbHbBIX W HEMaTEepPUAJbHBIX PECYpCOB; BHOCUTb KOPPEKTHUBBHI B

NeATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LIeJISIM, OIICHHWBATh PHUCKH IOCJIECACTBUM JESITEIBHOCTH;  KOOPJIAMHUPOBATH U

BBITIOJTHATH Pa0OTY B YCIOBUSX PEATBLHOTO,

BUPTYaJIbHOTO W  KOMOMHHPOBAHHOTO  B3aUMOJICUCTBHS;  Pa3BUBATh

KpEAaTUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciienoBare/bCKHe JeHCTBHA.
BJIAJICTh HAYYHOUN TEPMUHOJIOTUEHN, KITFOUEBBIMU HOHITUSMHU U METOJJAMU
(du3nuecKoil HayKu;

BJIJICTh HaBBIKAMU y4eOHO-UCCIE0BATEIbCKON U IPOESKTHON JESTEIHHOCTU

B 00jacTu (PU3HMKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY



METOJIOB pEILIeHHUs 3a7a4 (PU3UUECKOro COACpNKaHHs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TO3HAHUA, BIAJCTh BHJIAMHU JACSITEIBHOCTH MO TMOJYYEHHIO HOBOTO
3HAaHUA, €r0 MHTEpHpeTanuH, MPeoOpa3oBaHUIO U NPUMEHEHUIO B PAa3IMYHBIX
y4eOHBIX CUTYallUsX, B TOM YHCJIE IIPU CO3JAHUU Y4EOHBIX NPOEKTOB B 00JACTH
(U3MKH; BBISIBISATh MPUYMHHO-CIICICTBEHHBIC CBS3M M aKTyalU3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ peIlIeHHUs, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELIEHUS; aHAJTU3UPOBATh
[OJyYEeHHBbIE B XOJ€ PELICHUS 33Jaud pe3ysbTaTbl, KPUTHUYECKU OIICHUBATh HX
JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCJIOBHSIX; CTaBUTh U
dbopMynHpoBaTh COOCTBEHHBIC 3a7]a9H B 00pa30BaTEIIbHON

JESTEIbHOCTH, B TOM 4YHCJIE IPU H3YYeHMHM (PU3MKHU; AaBaTh OLEHKY HOBBIM

CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN ONBIT; YMETh IEPEHOCUTH 3HAHUS 110

(u3KKe B MPaKTUYECKYIO 00JIaCTh
KU3HEAESTEIbHOCTH; YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeli; BBIABUTATh HOBBIC UICH, TIPEIaraTh OPUTHHAIBHBIC TOAX O IbI

Y PEIICHHS]; CTABUTH MPOOJIEMBI U 33/1a4H, TOITYCKAOIINE

aNbTepHATHBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/ICTh HABBIKAMU MOJy4YeHHs] MHPopMammu (HU3MUecKoro CoJep>KaHus U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSITENIbHO OCYILECTBISATh IIOUCK, aHaju3,
CUCTEMATHU3alMI0 W MHTEpHpEeTauuio MH(QOpMalUKU pPAa3IUYHBIX BHUIOB U (POopM
MpECTaBICHNS, OICHUBATh JOCTOBEPHOCTh HWH(OPMALMW;  HCHOJIB30BaTh
cpenctBa WHMOPMANMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3ALMOHHBIX 337a4 C COOJIIOJEHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKHU 0€30I1aCHOCTH, TUTUEHBI, pECypcocOepexeHus,
MPaBOBBIX U ATUUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH; CO3/1aBaTh
TEKCTHI (PU3NYECKOTO COIEPIKaHUs B Pa3IMUHbIX (hopMaTax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAst ONTUMAJIbHYIO
dbopMy TIpecTaBICHHS 1 BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:
OCYILIECTBJIATHL OOIIEHHE Ha ypokax (U3MKM U BO BHE-YPOUHOU
JICSITEIbHOCTH,
pacrio3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud ©  CMST4YaTh
KOH(IMKTBI; pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHUS C
HCIIOJb30BAaHUEM
SI3BIKOBBIX CPEACTB; MOHUMATh U MCIOJIb30BATh NMPEUMYILIECTBA KOMAHIHOW U
VHIUBUYaJIbHON



paboThl; BHIOUPATh TEMATUKY U METOJIbl COBMECTHBIX AECHCTBHIA C yUETOM OOLIHUX

MHTEPECOB M BO3MOXHOCTEH KaXJOr0 4WICHA KOJUICKTHBA, IPUHUMATh LEIU

COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JACHCTBUSA IO €€

JOCTHKEHHIO: COCTABJIATH IUIAH JEUCTBUM, PaCIPENeATh POJIM C YYETOM MHEHHM

YYaCTHUKOB, 00CYXJIaTh pe3yJbTaThl COBMECTHOW pabOThI, OIEHMBATh KayeCTBO

CBOETO BKJIJIa U KaXJA0T0 YYaCTHUKA KOMaH/Ibl B

o0l pe3ynapTaT MO pa3padOTaHHBIM KPUTEPUAM; MPEAJIAraTb HOBBIE IPOEKTHI,
OLICHUBATh UJEH C MO3UIMU HOBU3HBI,

OpUTHMHAIBHOCTH, IIPAKTHYECKOW 3HAYUMOCTH; OCYULIECTBJIATh ITO3UTUBHOE
CTPATErM4eCcKOe MOBEICHNUE B PA3JINYHBIX

CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsituBHble YHHBepcajibHble ydeOHbIe aeicTBHS CamMoopraHu3anus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
(U3NMKK W aCTPOHOMHHM, BBISBISATH NPOONEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33JlaUM; CAMOCTOSITEIbHO COCTABJAThH IUIAH PEIICHHS] PACUETHBIX W
KayeCTBEHHBIX 3a/lay, IUIaH BBIINOJHEHHUS MPAKTUYECKOW paboThl € y4€ToM
UMEIOUINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM M MpPEANOYTEHUM; JaBaTh
OLICHKY HOBBIM CUTYaIlUsIM;
pacHIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX NPEINOYTEHHI;
JieaTh OCO3HAHHBIN BBIOODP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE; OLICHUBATh IPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(GhOpMHUPOBAHUIO U TIPOSIBJICHUIO SPYIUIIMU B 00J1aCTH

(U3HUKH, TOCTOSHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHB.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJIJIEKT:
JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBHI B I€SITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIISM;

BJQJCTh HABBIKAMH  [IO3HABATEIbHOW  pediekcuu  Kak  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUII U MBICIHUTEIBHBIX IPOLECCOB, HMX PE3YIbTATOB H
OCHOBAaHHUI;

UCIIOIb30BaTh MPUEMBI peIeKCHH sl OLICHKU CUTYallUuU, BHIOOpa BEPHOTO
pelIeHus; YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX
CHIKCHUIO; TPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAJIU3E PE3YJIbTaTOB
NeSTeTbHOCTH;, IPUHUMATDH ce€0s1, TOHUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA,;
MpUHUMAaTh MOTHUBBI M apPryMEHThl JpYrux I[Py aHaldu3e pe3yJbTaToOB
NeATEeIbHOCTH;, MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B mponecce noCTHX)EHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
mo Qu3MKe I8 YPOBHS CpeaHero ooOmero oOpa3oBaHus Yy OOyYaronuxcs



COBEPIIICHCTBYETCS SMOIIMOHATBHBIH UHTEIUICKT, IIPEeIOoJIararoIIAN
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs1, BKIFOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOHN cepsl,
OBITh YBEpEHHBIM B ce0Oe€; caMOpEryJUpOBaHMS, BKJIIOYAIOIIETO CaMOKOHTPOJIb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CIOCOOHOCTH
aJIalITUPOBATHCS K SMOIIMOHATBHBIM H3MCHCHHSIM M TPOSBIATH T'MOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHCH MOTHMBAllMU, BKJIIOYAIOIICH CTPEMIICHHE K
JOCTIDKCHUIO 1ICJTH M YCIIEeXY, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH
HCXOJSl U3 CBOMX BO3MOYKHOCTEH; SMIIATHH, BKIFOYAIOIICH CITOCOOHOCTH TOHMUMATh
SMOIIMOHAIIBHOE COCTOSHUE JIPYTUX, YYHTBIBATh €ro IPH OCYIICCTBICHUH
OOIICHMSI, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEIKUBAHUIO; COITUATBHBIX HABBIKOB,
BKJTFOUYAIOITNX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTHUMH JIIOJbMH, 3a00THTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHQIUKTHL.

I[MTPEJIMETHBIE PE3YJIbTATBI

K xonmy obyuyenuss B 10 kiiacce mpeameTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TIPAKTUYECKOH JACATCIBHOCTH JIIOACH; YYUTHIBATH TPAHUIIBI
MPUMEHEHUsT  M3YYCHHBIX  (DHU3WYECKUX  MOJENe: MarepuanbHas  TOYKa,
WHEpIMAIbHASL CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WICATBHBIA Tas,
MOJIENIA CTPOCHHUS Ta30B, JKUAKOCTENM M TBEPIBIX TEJ, TOUCUHBIN JIEKTPUUECKUN
3aps IPH pelieHnr GU3NIEeCKUX 3a/1a4;

pacno3HaBaTh (pU3MUYECKHE SBJICHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KHHETUYECKONW TEOPHH CTPOCHHUS BEIIEeCTBA U
ANEKTPOJMHAMUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  TPSIMOJUHEHHOE
JBKEHUE, CBOOOJHOE TMAaJeHHE TeJN, JBIKEHHE IO OKPYXKHOCTH, HWHEPIHS,
B3auMoielicTBre Tel, Tu(dy3us, OpOyHOBCKOE ABMKEHHUE, CTPOCHHUE KUIKOCTEH U
TBEPIBIX TEJ, N3MECHEHHE 00BEMA TEJl NMPU HarpeBaHUU (OXJIAXKICHHH), TCIJIOBOEC
paBHOBecHe, WCIIapeHUE, KOHACHCAIUs, TUTABJICHHE, KPHCTAILIM3alNs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHHUE JTABJICHUS Ta3a MPU €ro HarpEBaHUH B 3aKPHITOM
COoCyle, CBSI3b MEXKIY TMapaMeTpaMyd COCTOSIHMSI Ta3a B HM30MpOoIeccax,
ANEKTPU3allds TEJ, B3aUMOJCUCTBHEC 3apsA0B; ONHUCHIBATH MEXaHHUYECKOE
JIBYDKEHUE, UCTIONB3Ys (DU3NYECKHEe BETUYMHBI: KOOPIWHATA, MyTh, IEPEMEIICHHE,
CKOPOCTbh, YCKOpPEHHE, Macca Teja, Cuia, UMITYJIbC Tejla, KUHETUYeCKasl dHEPTHUs,
MOTCHIMAJIbHASI SHEPTHS, MEXaHUYeCKas padoTa, MEXaHUYEeCKas MOIIMHOCTh; TPH



OTHMCAHWM TPABWJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIIOIh3YEMBIX BEIWYHH,
UX O00O3HAYCHHS W CAWHMIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH; ONKCBHIBATh HU3yYCHHBIC
TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONB3YS (DU3UUECKHE BETUIUHBI:
JABJICHUE Ta3a, TEMIIEpATypa, CPEIHsISI KUHETHYECKAs JHEPrus XaOTUYECKOTO
JIBWKEHUSI MOJICKYJ, CPEIHEKBAAPAaTU4YHASI CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSIA dHEPTHsi, paboTra raza, Kod(QpGUIHEHT MOJIE3HOTO JACHCTBUS
TEIJIOBOT'O JBUTATENIS; IIPH OMKMCAHUW MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI
WCIIOJIb3YEMBIX BEJIIMYWH, WX OOO3HAYCHMS] W €IWHUIIBI, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH  BEIUYHHAM;
ONKCHIBATh HM3YUYCHHBIE DJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJCKTPUUYECKHUE
sBJI€HUS (IIPOLIECCHI), UCTONIB3Ys (PU3NUECKHE BEIMYMHBL: AIEKTPUUECKUN 3apsi,
3JIEKTPUYECKOE T0JIE, HAMPSKEHHOCTh MOJI, TOTEHIINAJ, PA3HOCTh NOTEHIIMAJIOB,;
IpU  OINMCAHWHM TMPABWIBHO TPAKTOBAaTh (DU3UUECKUN CMBICT HCIIOIb3YEMbBIX
BEJIMYMH, UX OOO3HAUCHHMS W CIUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIUC
JaHHYI0 (UBUYECKYIO BEJIWYMHY C JPYyrUMH BEJIWYMHAMH; aHAJIU3UPOBATH
dbu3uYecKre NMPOLECChl U SABJICHUS, UCTIOIB3Y (PU3NMYECKHUE 3aKOHBI U MPUHIIUIIBL:
3ak0H BcemupHoro tsarorenus, I, II u III 3akonbl HeroTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON SHEPTUHU, 3aKOH COXPAHCHUS UMITYJIbCA, MPUHIUII CYyNEPIIO3UIUN
CWJI, TIPUHIMII PABHOINPABUA HWHEPUHUAIBHBIX CHCTEM OTCUETA, MOJEKYJAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEIHEU
KMHETUYCCKOM DHEPrHMH TEIUIOBOTO JBIMDKCHHS MOJIGKYJT C  aOCOJIFOTHOM
TeMIepaTypoil, MEepBbIM  3aKOH  TEPMOJAWMHAMHMKH, 3aKOH  COXpPAaHECHUSA
AJIEKTPUYECKOTO 3apsiAa, 3akoH KynoHa, mpu 53TOM pa3nuyaTh CIOBECHYIO
GbOpMYyJIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE W YCJIOBUS (TpaHUIbI,
00J1acTH) TPUMEHHMOCTH; OOBSCHATH OCHOBHBIC TPUHIIMIIBI JCHCTBHUS MaIllUH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iauvaTh YCIOBHS HX OE30MacHOTrO
WCMOJIb30BaHUSI B TIOBCEAHEBHOM KW3HU; BBINOJHATh OSKCIEPUMEHTHI IO
HCCIIeIOBAHUIO (DU3UYECKUX SIBICHUM U

MPOLIECCOB € MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX HM3MEPEHUN, TPU STOM
dbopmynupoBath mnpobieMy/3amady W THUIOTE3Y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0O0pYyIOBaHUS, TPOBOAUTH OMBIT U
GbopMyIUpOBaTh BBIBOJABI, OCYIICCTBISATH MpPsSMbIE U KOCBEHHBIE HW3MEPEHUS
(bU3NYECKUX BEJIMYUH, MPU ATOM BBIOMPATH ONTUMAIBHBIN CIOCOO M3MEPEHUS U
WCIOJB30BaTh  M3BECTHBIE METOAbI OICHKH TMOTPEHIHOCTEd HM3MEPCHUMU,
MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3HUCCKUMU BETUIMHAMHU C

UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNHTATHI MOJTYYCHHON 3aBUCUMOCTU (PU3NYECKUX BETUYHH B



BUJEe Tabmui U TpaduKOB, NeNaTh BBIBOJABI MO pe3ylbTaTaM HCCIEIOBAHNUSA;
coOmonartk mpaBwia O€30MacHOro TpyAa MpH MPOBEICHUU HCCICAOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
JESATEIbHOCTH C MCMHOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOIO
o0opyZOoBaHUS; pemarh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (PU3HYECKOU
MOJIEJIbIO, WCIONB3YsA (M3MUECKHE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSI 3a/laud  BbIOMpaTh (U3HUECKYIO MOJENb, BBIACIATh (PU3UUECKHE
BENTMYUHBI U QOpPMYJIbI, HEOOXOAUMBIE IS €€ pelleHUs, MPOBOJIUTh PACUETHI U
OLIEHWBATh PEaJbHOCTh MOJYYECHHOTO 3HAYCHHS (PU3UUECKOW BEIMYMHBI, PElIaTh
KAUECTBEHHbIEC 3a/1a4d: BBICTPAUBATH JIOTMUECKH HENPOTHBOPEUYHMBYIO LEMOYKY
pacCyXJIeHU C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUS,

UCIOJb30BaTh  INpPU  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIH
Y TPE/ICTaBIICHUs YYEOHOW M HAyYHO-TIOMYJISIPHOW MH(OpManuu, NOJyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMAIIHIO;
IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHEIPOLECCOB OKPYXAIOUIET0  MHUpPA, B pa3BUTHE
TEXHUKUA U TEXHOJIOTHil; NCIONb30BAaTh TEOPETUUECKUE 3HAHUS 1O (PU3HKE B
MOBCEIHEBHON KU3HM IS OOecrleueHus: OE€30MacCHOCTH MpU OOpalieHuu C
npubopaMu U TEXHUYECKUMH YCTPOMCTBaMM, HJIsi COXpPAHEHUS 3/I0pOBb U
COOJIIOICHNSI HOPM SKOJIOTMUYECKOTO MOBECHUS B OKpY Karollel cpefe; padoTaTh B
IpyNIe ¢ BBIIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH,

IUIAHUPOBaTh pabOTy TpPYIIbl, palHOHAIBHO pacnpeieniarTh O00SI3aHHOCTH U
IJIAHUPOBATH JAESTENIbHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJIeKBaTHO OILIEHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pPacCMaTPUBAEMON TPOOIIEMBI.

K xonmy obyuyenuss B 11 kiiacce mpeameTHbie pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH y 00YHaIOLIUXCsl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (PU3MKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTMH, B NPAKTUYECKOU AEATEIBbHOCTH JIIOIEU, LEJOCTHOCTh U €AUHCTBO
(¢u3nuecKoil KAapTUHBI MHPA; YUWUTHIBATh TPAHUIIBI MNPUMEHEHHUS H3yYECHHbIX
(Gu3NUecKuX MOJENIel: TOYEUYHBIM SJEKTPUUYECKUN 3apsif, Jyd CBETa, TOUEUYHBIH
HMCTOYHUK CBETA, S7EpPHAs MOJAEIb aTOMA, HYKJIIOHHAsk MOJIE€JIb aTOMHOTO s[Ipa IpH
pelieHnn (pU3NYEecKUX 3ajjayd; pacro3HaBaTh (PU3NYECKUE SBJICHUS (TIPOLIECCHI) U
OOBACHATHL MX HAa OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKHA M KBAHTOBOM (PU3MKHU:
3JIEKTpUYECKass IPOBOIAUMOCTb, TEILUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
JNEUCTBUA TOKA, B3AMMOJECUCTBUE MArHUTOB, JIEKTPOMAarHUTHAsE UHIYKLHS,



JIEUCTBAE MArHUTHOTO TIOJII HAa TPOBOJAHMK C TOKOM U JBWIKYIIUWUCS 3apsij,
AIIEKTPOMATHUTHBIC KOJICOaHUS W BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHCHHE
CBETa, OTPAXCHHE, MpEJIOMIICHHE, MHTephEpeHINs, Tu(pakuus U MOJApU3aIUs
CBeTa, Aucnepcus cera, ¢gotoanekTpuueckuil 3ddext (pororddekt), cBeToBOE
JaBJIeHHEe, BOBHUKHOBEHHUE JIMHEWYATOrO CIEKTpa aroMa BOJIOPO/AA, €CTECTBEHHAS
M MCKYCCTBEHHAS PaJMOAKTHBHOCTH; OINKCHIBATh M3YYCHHBIC CBOMCTBA BEIECTBA
(3MeKTpUUeCKHe, MAarHUTHBIC, ONTHYCCKUE, DICKTPUUECKYI0 IPOBOJIUMOCTD
pa3IMYHBIX Cpel) U DJIGKTPOMATrHUTHBIC SBIICHUS (TIPOIECCHI), HCIOIB3YS
du3nUecKue BEIWYWHBI: JJICKTPUYCCKUN 3apsiil, CHJIa TOKa, DJJIEKTPUUECKOe
HalpsDKEHUE,  DJCKTPUYECKOE  COMPOTUBIICHHWE,  PA3HOCTh  IMMOTEHIIMAJIOB,
AJIGKTPOJBIDKYINASA CHiIa, paboTa TOKA, WHAYKIMS MAarHUTHOTO TOJs, CHja
Awmriepa, cuna JlopeHIa, HHIYKTHBHOCTh KATYIIKH, SHEPTHS IJICKTPUICCKOTO U
MarHuTHOTO TIOJICH, MEepPHOJ W YacToTa KoJieOaHWH B KOJIEOATEIHhHOM KOHTYpE,
3apsA]l ¥ CWJIa TOKa B IMPOIECCE TAPMOHMUYECKUX AJIEKTPOMATHUTHBIX KOJEOAHH,
(bOKyCHOE pacCTOsSIHHE M ONTHYECKas Cuja JMH3bI, IPU OMHCAHUM TPaBUIBHO
TPaKTOBaTh (HU3UYECKUU CMBICT HCIIOIB3YEMBIX BEIWYWH, WX OOO3HAYCHHS H
€IVHUITBI, YKa3bIBaTh (POPMYITBI, CBSA3BIBAIONINE JAHHYIO (DU3UICCKYIO BEIIHUHUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh M3YyUYCHHbIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HUCIOJIb3YS
du3nYecKrue BEIMYHUHBI: CKOPOCTh 3JEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPTHs U UMIYJbC (POTOHA, IEPUOJ TTOTypaciaaa, YHEPTUs CBSI3H
aTOMHBIX SIJIep, TPU ONHUCAHUM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYECHUS U CAMHUIIBI, YKa3blBaTh (HOpPMYIIBI,
CBS3BIBAIONINE JAHHYIO (M3HUECKYI0 BEJIWYUHY C JAPYTUMH BEIMYHWHAMH,
BBIYHCIIATh 3HAYCHUE (U3UYECKON BETUYHMHBI, aHAIM3UPOBATH (PU3HUECKHEC
MIPOLIECCHI U SIBJICHUS, UCTIONB3YS (DU3WYECKUE 3aKOHBI M MPUHIIMIBL 3aKoH OMa,
3aKOHBI TIOCJIEIOBATEIILHOTO M MapaJlIeIbHOTO COEIUHEHUS TTPOBOJIHUKOB, 3aKOH
Jlxoymsi—JIennia, 3aKoH 3J€KTPOMArHUTHOW WHIYKIIMH, 3aKOH TMPSIMOJIUHEHHOTO
pacmipoCTpaHEHUs CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHue OWHITelHA A (HoTodPdekra, 3aK0OH COXPAHCHHs] DHEPTHH, 3aKOH
COXpaHEHUs WMIYJbCa, 3aKOH COXPAHEHHUS DOJICKTPUYECKOTO 3apsiaa, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNAaThl bopa, 3aKk0H palnoakTUBHOTO pacraja,
IpyU ATOM pPa3nuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe
BBIPOKEHUE U yCJIOBHsS (TpaHUIbI, 00JIaCTH) TMPUMEHUMOCTH; OIPEICISThH
HaIpaBJCHUE BEKTOPA WHIYKIIMA MArHUTHOTO TOJISI MTPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuiabl JlopeHIIa; CTpOWTh M ONMKCHIBATH M300pa)KEHUE, CO37aBacMOe
IUIOCKMM  3€pKajJioM, TOHKOW  JIMH30W; BBIMOJHATH  OKCHEPUMEHTBHI  IT10
MCCIIEIOBAaHUIO (PU3MUECKHUX SIBIICHUN U MPOIECCOB C UCIOIH30BAHUEM TPSMBIX U



KOCBEHHBIX U3MEPEHUI: NP 3TOM (HOpPMYIHpOBaTh MpoOIeMy/3a1ady U TUIOTE3Y
y4e0HOTro 3KCIIEPUMEHTA, COOMPaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyI0BaHMUS,
MPOBOAUTH ONBIT U (OPMYJIUPOBATH BBIBOJIbI; OCYIIECTBIATH MPSIMbIE U KOCBEHHbIE
U3MepeHHst (U3NYECKUX BEJIMYMH, IPU 3TOM BBIOMpaTh ONTUMAJbHBIA CIOCOO
U3MEPEHHUsS]I U HCIOJb30BaTh W3BECTHbIE METOAbl OLIEHKM IOrPEIIHOCTEN
M3MEPEHHIl; UCCIeA0BAaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH C MCIIOIb30BAaHHEM
OpSMBIX HM3MEPEHMH: IMpU OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBAThH
pe3yJbTaThl MOIYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BUAE TAOIMIl U
rpaduKoB, AenaTh BBHIBOJBI MO pe3yJbTaTaM HCCIEIOBAaHUS; COOMIOIATh MpaBuiIa
0e30macHOro TpyJda TMpU TMPOBEACHUWU HCCICAOBAaHMNH B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4YeOHO-MCCIENOBATENbCKOM W TMPOEKTHOW JAESITENBHOCTU C
HCIIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOWCTB M JIA0OPAaTOPHOrO0 O0OpYHOBAHMS;
pemaTh pacy€THbIE 3aJa4d C SBHO 3aJaHHOM (DU3UYECKON MOJEIbIO, UCIOJIb3YS
(u3nyeckue 3aKOHbl U MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJaud BbIOUPATH
(¢usnyeckyro Mojedb, BBIACHATh (PU3NYECKUE BEIUYMHBI U (OPMYIIBI,
HEOOXoAMMBbIE I €€ pelIeHHs, MPOBOJUTh PACUEThl U OLIEHHUBATh PEATbHOCTH
MOJIyYEeHHOTO 3HAa4YeHUs (PU3UUECKON BEIMYMHBI; PEIIaTh KAUECTBEHHBIC 3aJayu:
BBICTPAaNBaTh JJOTUYECKH HEMPOTUBOPEUNBYIO LIEMOYKY PACCYXKACHUI C ONIOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCIIONb30BaTh  IpPU  pENIeHWH  Y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OpPMAIMOHHBIE TEXHOJOTUHU ISl TOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIUU
Y TIPEACTABJICHUS Y4€OHOW M HAYyYHO-NOMYJISIPHOM MH(OpMaLuu, NOJTyYeHHOU U3
Pa3IMYHbIX UCTOUYHUKOB, KpUTHUECKH aHAJM3UPOBATh MOTyYaeMy0 HH(POpMaIIHIO;
OOBSACHATh MPHUHLMIIBI AEHCTBHUSI MAlIMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
paznuyaTh yCIOBUS UX O€30MaCHOr0 HCIOJIb30BaHUSA B IOBCEIHEBHOW >KHU3HU;
MPUBOJNTH MPUMEPHI BKJIANa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKd, B OOBSCHEHHE MPOLECCOB OKPYXAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKHM M TEXHOJOTHH; HUCIOJb30BaTh TEOPETHUECKHE 3HaHMS MO (U3HKE B
MOBCEIHEBHON KM3HU JUIsi oOecriedeHuss O€30MacHOCTH TMpu OOpalieHuu ¢
npubopaMi M TEXHUYECKMMU YCTPOMUCTBAMHM, JJISI COXPAHEHHUS 3J0POBbS H
cOOJI0ICHHS HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKpY Kalollel cpefe; padboTarth B
rpynne ¢ BBINOJHEHUEM pa3jMuYHbIX COLIMAJIBHBIX pOJIEH, MIIAHUPOBATh PadOTy
IPYNIbI, PalMOHAIIBHO PaCTPENENsITh 00S3aHHOCTU U TUIAHUPOBATh AESITEIbHOCTD
B HECTAHJAPTHBIX CHUTyalUsX, aJE€KBaTHO OLICHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIBI B pELHICHUE pacCMaTPpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Non/ HaumeHoBaHMe pa3ae/ioB H TeM (undpposrie)
(]
= IPOrpaMMbl Beero Kontpoabubie | IlpakTnyeckue o0pasoBaTe/ibHbIE
padoThI padoThI pecypcenl
Paznen 1. DU3UKA U METOAbI HAYUHOI'O IO3HAHUSA
bubmuoreka [JOK
1.1 ®u3nKa ¥ METOAbl HAYYHOT'O [TO3HAHUS 2 https:/m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.eds0o.ru/7f41bf72
bu6nuorexa [IOK
2.2 HuHamuKa ! https://m.eds0o.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7§410f72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
a1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 L bubnuotexa [JOK

TEOpUu

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



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

bubmuorexa [JOK

3.2 OcHOBbI TEPMOMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUSA BEILIECTBA. but6mmoreka [JOK
3.3 @Da30BbIE MEPEXO/IbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
41 OneKTpocTaTHka 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B bubnmnoreka [JOK
4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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11 KJTIACC

KosnunuyectBo yacos DJIEeKTPOHHbIE
Nen/ HaumeHoBaHMe pa3ae/ioB H TeM (mugponbie)
o
s IPOrpaMMbl Beero Kourpoabhubie | IpakTuyeckue o0pa3oBaTe/bHEbIE
padoThI padoThI pecypcerl
Paznea 1. JIEKTPOJAUHAMUKA
MaruautHoe nose. DJIeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazaen 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKkue U 3J1€KTPOMAarHUTHBIE bub6nuorexa LIOK
2.1 KoJIe0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHuueckre 1 3J€KTPOMarHUTHHIE BOIHbI bubnuorexa LIOK
2.2 5 ! https://m.edsoo.ru/7f41c97c
23 10 bubmuorexa [JOK
' Onrrka 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH
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OCHOBBI crielIUAILHOM TEOPUH bubnmoreka [JOK
3.1 OTHOCHUTEJIHLHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
5 Bbubmmorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONITUKHU 6 https://m.eds00.ru/7f41c97¢
bu6mmoteka [IOK
4.2 Crpoenne aToma 4 https://m.edso0.ru/7f41c97¢
bu6mmoteka [IOK
4.3 ATOMHOE S/1pO 5 https://m.eds00.ru/7f41c97c
Hroro no pazgeny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU

bubmmoreka [IOK
5.1 DneMeHTHl aCTPOHOMUU U aCTPOUZUKHI 7 https://m.edso0.ru/7f41c97¢
HTtoro mo paznemy 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bu6nuorexa [IOK
6.1 O06o06maroree MOBTOPEHNE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
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YYEBHO-METOAUYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOT'O TPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. ®usuka, 10 kmacc/ KacesHoB B.A., OOmiecTBo ¢ orpaHudeHHOMN
OTBETCTBEHHOCTHIO «/IPODA»; Akuinonepnoe o0mectBo «M31aTenbcTBO
«IIpocBernienue»

. ®usuka, 11 kmacc/ KackssHoB B.A., OOiiecTBo ¢ oOrpaHuyeHHOMN
OTBETCTBEHHOCTHIO «/[PODAY»; AkninonepHoe od1iecTBo «M31aTenbcTBO

«IIpocBenieHue»

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJISA
[Iporpamma kypca ¢pusuku nis 10—11 kinaccos. ba3oBsiii ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®Pwuzuka. 10 kiacc. ba3zoBsiif ypoBeHb»

1. ®uszuka. 10 xmacc. ba3oBblil ypoBeHb. YUYEOHUK C DJIECKTPOHHBIM
npuiioxxeHueM (aBtop B. A. KacesHOB).
2. ®uzuka. 10 xnacc. ba3oBsiii ypoBeHb. MeTtoanueckoe nocobue (aBrop B.

A. KacbsiHOB).

3. ®usuka. 10—11 kmaccel. ba3oBelit ypoBeHb. TeTpaan s 1abopaTOPHBIX

pabort (aBTopsl B. A. Kacesinos, B. A. Koposun).



4.

5.

®usuka. 10—11 kmaccel. bazoBeiii ypoBeHb. KoMIuiekT TeTpaaeit s
KOHTPOJIBHBIX padoT (aBTop B. A. KacksHOB)

®wusuka. 10 kimace. J[umakTuaeckue KapTouku-3aaanust (aBTOpsl M. A.

VYmakos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. ba3oBblil ypoBEHb»

1.

5.

Ouzuka. 11 kmacc. ba3oBblii  ypoBeHb. YUEOHUK C DJIEKTPOHHBIM

npuinoxenueM (aBrop B. A. KacbsHOB).

. ®usuka. 11 knacc. ba3oBeiil ypoBeHb. Metoaudeckoe nocodue (aBTop B.

A. KacesHOB).

. @u3uka. 10—11 knaccel. bazoBeiii ypoBens. Terpaap At 1abopaToOpHBIX

paboT (aBTophl B. A. KacesiHos, B. A. KopoBun).

. ®usmka. 10—11 xmaccel. bazoBeiii ypoBeHb. KoMmIutekT TeTpaneit ais

KOHTPOJBHBIX paboT (aBTopsl B. A. Kacesinos, U. B. Urpsimios).

®usuka. 11 knacce. [unaktudyeckne KapTouKu-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Ymakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETHN

HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHMSL.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.1september.ru/articles/ - ¢pecTrBaip negarorudyeckux uaei

«OTKPBITBIA YPOK».
4 http://www.fizika.ru/ - caiit mist yaureneit QU3UKU U MX YICHUKOB.

5 http://lwww.physics.ru/ - matepuaisl o Gpu3HKe.
6 www . ege .edu.ru - uadopmarmonHsiii moptain EI'D.

7 http :// school - collection . edu . ru/ - enunas xomnekuus [IOPoB


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

