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IHOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOTO yPOBHS HA YPOBHE CpeHETo 00IIero oopazoBanus pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOW HPOrPaMMBI,
npencrasieHubix B @I'OC COO, a taxxke ¢ yu€rom ¢enepaibHoil paboueil mporpaMmbl BOCIUTAHUS U
KOHLENIUH IpenogaBaHus yueoHoro npeamera «dusuka» B o0Opa3zoBaTeiabHbIX opranusanusiax Poccuiickoii
deneparun, peaTn3yoIX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBEI.

Copep:xanue nmporpaMmbl 1o pU3MKe HAMPaBIeHO HAa (OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI
Mmupa obyvaromuxcs 10—-11 ximaccoB mpu oO0yueHnn ux ¢usruke Ha 6a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-
nesTenbHOCTHOrO Tnonxona. IIporpamma mo ¢usuke coorBerctByeT TpedoBanusim DI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METalnpeIMETHBIM pe3ylbTaTaM OOYyYeHHUs, a TaKKe
YUUTBHIBAET HEOOXOJUMOCTb pealu3alUud MEXIPEIMETHBIX CBA3€H (U3MKM C €CTeCTBEHHO-HAyYHbIMU
y4yeOHBIMU TIpenMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€MW U3Yy4eHUsS (PU3UKKM HA YPOBHE CPEIHETrO
o01iero o0pazoBaHusl, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DM3HUKH: TMYHOCTHBIE, METAIpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IUIAHUpPYEMBIE pE3yJIbTaThl OCBOCHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTATHI MO rojiaM 00yUeHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rogaM oO0ydeHuUs.

®duszuka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPHUPO/BI, BEICTyNas B KAYECTBE y4eOHOTo MpeaMeTa
B IIIKOJIE, BHOCUT CYILECTBEHHBIN BKJIaJ B CHUCTEMYy 3HaHMN 00 okpyxkarwmeM wmupe. [lIkonbHbIl Kypc
bu3MKN — cUCTeMO0Opa3yoIUil I eCTEeCTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, IIOCKOIBKY (pr3mueckue
3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB M SIBJICHUMN, U3y4aeMbIX XUMHUEH, Ononorueii, Gpusnueckoii reorpadueit
U acTpoHoMuel. Mcronb3oBaHWe W aKTUBHOE MPUMEHEHHE (DU3MUECKUX 3HAHUM OmpeleisieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHKHU, TPAHCIOPTA, OCBOSGHUS KOCMOCA, MOTyYeHUS
HOBBIX MaTE€pPHAJIOB C 33JaHHBIMU CBOWCTBAMH W JApyrux. M3ydyeHune (U3MKH BHOCHUT OCHOBHOW BKJAI B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromuxcs, B JOPMUPOBAHNE YMEHHUIH TPUMEHSThH
HAYYHBI METOJI MO3HAHUS MPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIETOBAHUI.

B ocHoBy kypca ¢u3uku 1 ypOBHS CpeqHEro oOuiero oOpa3zoBaHUs MOJOXKEH PsJi UOCH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM KypcC SBJISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BcexX pa3fenoB GU3HUKH, BKIIIOUAET KaK BOMPOCH KIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBMM ¢ HeW Martepuan Kypca (QU3MKU OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce sBnsercs GopMupoBaHUe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTEepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuzaiys npenoiaraeT UCIoiIb30BaHHEe TYMAaHUTAPHOTO TOTEHI[MAIA
¢bu3nuecKkoil HaykH, OCMBICICHHE CBSI3M pa3BUTUA (PU3UKKM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHPOBO33PEHYECKUMU, HPDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonoii nanpasiennocmu. Kypc QU3MKU mpeanoiaraet 3HaKOMCTBO C IIMPOKHM KPYToM
TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPECTBOM BBEICHUS 3JIEMEHTOB COJCpPKaHUS, MOCBSIIEHHBIX
9KOJIOTMYECKUM Ipo0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTUH, a
TaKXke 00CyKICHUS IPOOIIeM PallMOHATIHLHOTO IPUPOIOTIONB30BAHUS H HKOJIOTHIECKOM O€301MacHOCTH.

CTepXHEBBIMH DJIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpelHEro oOmero oOpa3oBaHHS SBISIOTCS
¢busnueckue Teopun (GopMUPOBaHUE MPECTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3NUECKOU TEOPHUH, POIH
(dyHIaMEHTaNbHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TIpaHUIAX
MIPUMEHUMOCTH TEOPUM, AJIs1 OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUN U TIPOLIECCOB).



CHUCTEeMHO-JICSITEIIPHOCTHBIM MOAXO0J B Kypce (GU3MKH peaiu3yercsi Mpexae BCero 3a CYér
OpraHu3aIK 3KCIIEPUMEHTAIBHOM JIEATEIbHOCTH oOyuatonmxcs. J[ins 6a30Boro ypoBHsi Kypca (pU3HKH —
3TO HCIIOJIb30BAaHHE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHMEHTOB M JIAOOpaTOPHBIX padorT,
KOTOpBIE B TporpaMMe 1o (u3uke OObETUHEHBI B OOIIMI CIUCOK YYCHHUYECKHX MPAKTUYECKUX PadoT.
BeineneHne B yKa3aHHOM TIepeuHE JIaOOpAaTOPHBIX pabOT, MPOBOAUMBIX JIJISi KOHTPOJSI W OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOrO MpOIecca UCXOMs U3 OCOOCHHOCTEW IUIAHUPOBAHHS H
ocHamieHus: kabmHera ¢usuku. I[lpum 3TOM oOecmeumBaeTcs OBJaJeHHE OOYYAIOIIUMUCS YMEHUSIMH
MIPOBOJNTh KOCBCHHBIC HW3MEPCHHsI, MCCICIOBAHUS 3aBHUCHMOCTEH (U3MYCCKUX BEIIMYMH M TIOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bosiblioe  BHUMaHME YJCNSAETCS PEIICHUI0 PAaCUYETHBIX M KAYECTBCHHBIX 3ajad. [Ipu 3ToM Juist
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3a[1a4d C SBHO 33JJaHHOUN (PU3MYCCKON MOJIEIbIO, TTO3BOJISIFOIINE
NPUMEHSTh M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelia Kypca, TaK U HHTErPUPYS
3HaHUS U3 Pa3HBIX pa3neinoB. [yl KayeCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha OOBSICHEHHE
npoTeKaHuss (GU3NUCCKUX SBJICHUN M MPOIECCOB B OKPYXKAIOLICH KHU3HH, TPeOyroIIne BIOOpa (HU3NISCKON
MOJIEININ /ISl CUTYaIluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIEUEHUIO
y4eOHOTro mpoiiecca 0a30BbIli YPOBEHb Kypca (PH3MKH Ha YPOBHE CpPEIHEro oOmiero oOpa3oBaHUs JOJDKEH
U3y4aThCsl B YCJIOBHUSIX NPEAMETHOrO0 KaOWHeTa (D)M3MKH WM B YCJIOBHSX HWHTCTPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIA. B kKabuHeTe (M3UKHU JOKHO OBITh HEOOXOAUMOE 1ab0paToOpHOE
o0opyIoBaHWE IS BBITOJIHCHUS YKa3aHHBIX B MTPOrpaMMe 1Mo (PU3MKE YUSHUICCKUX MPAKTHYECKUX PadoOT |
JEMOHCTPAIIMOHHOE 000PyIOBaHHE.

JleMoHCTpallMoOHHOE 000pyJaoBaHuE (HOPMUPYETCS B COOTBETCTBUU C TPUHIIMIIOM MHHHMAaTbHOMN
JOCTAaTOYHOCTH M OOECIICYMBACT TOCTAHOBKY IIEPEUYMCICHHBIX B MporpamMme Mo (HU3MKE KITFOUEBBIX
JIEMOHCTPAIIMIA JIJIST UCCIICIOBAHMS U3Y9aeMbIX SIBJICHUW H IMPOIIECCOB, SMIUPHUYSCKUX U (DYHIaMEHTATBHBIX
3aKOHOB, X TEXHHYECKUX MPUMCHCHHUI.

JlaGopaTopHoe 0O0OpyAOBaHWE IS YYCHHUECKUX MPAKTHUECKUX paboT ¢GopMHpyeTcss B BHIE
TEMATHYECKMX KOMIUICKTOB M OOECIeYMBACTCS B PAacy€ére OJHOTO KOMIUIEKTAa Ha JBYX OOYYarOIIUXCH.
TemaTudeckne KOMIUIEKTHI J1a0OpPaTOpHOTO OOOPYAOBAaHUS MOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUHU aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CUCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU IIETISIMH U3YYCHUST (PU3UKHU B 0OIIIEM 00pa30BaHUU SIBJISIOTCS:

e (dopMHUpOBaHHME HHTEpeCca M CTPEMJICHHS OOYy4YaroNIMXCsl K HAYYHOMY H3YYCHHIO TPUPOJIbI,

pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Da3BUTHE NPEJCTABJICHUN O HAyYHOM METOJC MO3HAHUS U (OPMHPOBAHUE HCCIICIOBATEILCKOTO
OTHOIICHHS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa M3y4UCHUs] OCHOB CTPOCHHUS MATEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMHUpOBaHHE YMEHHUI OOBSICHSITDH SBJICHUS C UCIOJIb30BaHUEM (DU3MUYCCKUX 3HAHHMI M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuEe MpeACTaBICHUN O POMU (PU3UKK ISl Pa3BUTHS APYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JIOCTHIKEHHE ATHX IeJiel 00ecTIeYrMBaeTCsl PEIICHUEM CIICAYIONIMX 3aj]adu B MPOIecCce U3YUeHUs Kypca
(bU3MKN HAa ypOBHE CPeHEro 001Iero 0opa3oBaHus:

® TpUOOPETEHUE CHUCTEMBbI 3HAHHK 00 OOHmMX (PUBMYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,

BKJIIOYAsi MEXaHUKY, MOJICKYJIIPHYIO (DU3HKY, SJICKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI
acTpo(u3uKH;

e (dopMHUpOBaHME YMCHHUU MPHUMEHSATh TEOPETUYCCKHE 3HAHUSA Ui OOBSICHEHUS (HU3NUCCKUX

SIBIICHUY B TIPUPOJIC U JIUIS TIPUHSATHUS IPAKTHUSCKUX PEIICHUI B TIOBCETHEBHOMN KH3HU;



® OCBOCHHE CIOCOOOB pEIIECHUS pa3IMYHBIX 3a]a4 C SBHO 33JaHHOH (pu3muecKol MOJeInblo, 3a1ad,
[I0/Ipa3yMEBAIOLINX CaMOCTOSITENIbHOE CO3JaHhe (PU3NUECKOH MOJeNH, aJeKBATHOW YCIOBHIM
3a/1a4u;
® T[OHMMaHWE (U3MUYECKUX OCHOB U TMPHUHLIMUIOB JEHCTBHS TEXHHUUYECKUX YCTPOWCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJIEHUE METOJIaMH CAMOCTOSITENIBHOTO IJAHUPOBAHUS W  MpoOBeldeHUs  (HU3HMUECKUX
SKCIIEPUMEHTOB, aHaliW3a W WHTepnpeTanuu UHGOpMAIUK, OINpeAeNieHUus TOCTOBEPHOCTH
MIOJIyUEHHOT'O pe3yJIbTaTa;
e CO3JaHWe YCJOBHM [N pa3BUTUS YMEHUN IPOEKTHO-MCCIENIO0BATENbCKOW, TBOPUECKOM
JeSITEIbHOCTH.
Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CpeIHEro 0o0mmero oopazoBaHust oTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2 4aca B HEJIEIIO).
[IpennaraemMslii B mporpamMme mo (Gpusuke nepeyeHb Jab0paTOpPHBIX U MPAKTHUECKUX padOT SBISETCS
PEKOMEH/I0BaHHBIM, YUYUTENb JI€JaeT BbIOOP MPOBEACHMS JIAOOPATOPHBIX pPAabOT U OIBITOB C Y4ETOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH 00yJarOIINXCA.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3jnen 1. ®usuka u MeTOAbl HAYYHOI0 MO3HAHUSA

®duzuka — Hayka o npupoae. Hayunbsie MeTo1bl MO3HAHUS OKpY Karoliero mupa. Pois sxcriepuMenTta u
TEOPUH B IPOIECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (pu3nyeckux siBICHUM u mporeccoB. Hayunbsie runore3sl. OU3NUECKUe 3aKOHBI U
Teopuu. ['paHuIbl IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B GOpMHUpPOBAaHUM COBPEMEHHOH HAaydyHON KapTHHBI MHpa, B MPAKTHUECKOMN
NEeSATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBbie U MUPPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMIIBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe pABukeHHE. OTHOCHUTENBHOCTh MEXaHMuYeCKoro nBrkeHus. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUalbHON
TOYKH, UX MPOEKIIMH Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKEeHHUE. ['paduku 3aBUCUMOCTH KOOPIUHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUSI MATEPUAIBHON TOUKU OT BPEMEHH.

CBoboaHoe nazeHue. Y cCKopeHrne CBOOOIHOTO MaIeHus.

KpuBonuneiiHoe nBuxeHue. [[BHKEeHHME MATEpHAIBHOM TOYKH IO OKPY>KHOCTH C IMOCTOSHHOW MO
MOJIYJIFO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAass CKOpOoCcTh. llepmom W dwacrtoTa OOpamieHwus.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpoiucTBa U MPAKTUUECKOE IPUMEHEHUE: CIIUIOMETP, IBUKEHHUE CHAPSAIOB, LIETIHbIE U
pPEMEHHBIE TIEpeaauH.

Jlemoncmpayuu

Mogenp cuctemMbl OTCUETA, WILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeo6pa3oBanue ABUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habmroienue aBrxeHus Tena, OpOIIeHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenue yckopeHust CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUHU IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, MPOMJACHHBIMU TEJIOM 3a MOCIEAOBATEIIbHbIE PABHBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIB)KEHHUH ¢ HAYAIbHOM CKOPOCTBIO, PaBHOU HYJIIO.

N3yuyeHne nBUKEHN MApUKaA B BA3KOU KUJIKOCTH.

Wzydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunaiun otHocuTensHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. MIHepuHaibHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [punnun cynepriosunuu cui. Bropoit 3akon HeroToHa a1 MaTepruanbHON TOUKH.
Tpernii 3akoH HpI0TOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tspkectu. [lepBast kocmMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoyibkeHus, kauenust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb>KEHUSI U cunia TpeHus nokos. Koagdunuent tpenusa. Cuiia cCONpOTUBICHUS NPHU ABM)KEHUU Tea B
KUJKOCTH WIH rase.

[TocTynaTenbHOE U BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENa.

MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOIO Tea.

TexHuueckue ycTpoMCTBa M MPAKTHUECKOE MPUMEHEHHUE: MOAIMIUITHUKY, JIBH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOINX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeQopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U MAJICHUU.

CpaBHeHME CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEpAOTo Tesa. Busl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Wzyuenue nBuxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYT'OCTH, BO3HUKAIOIINX B IPYKMHE U PE3UHOBOM 00pasiie, OT UX
nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOIO TeJla, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3aKkonwvl coxpanenus 6 Mexanuke

Nmnynbc MaTepranbHOM TOYKH (Tela), CUCTEMbl MaTEpUaIbHBIX TOUeK. VIMITyJIbC CHITBI M U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsI UMITyJIbca. PeakTUBHOE JBUKEHHUE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckast sHeprusi MaTepraibHOM TOUkU. Teopema 00 M3MEHEHUN KHHETHUECKON SHEPTUH.

[TorenumanbHas osHeprus. [loTeHnuwaneHas SHeprus yHOpyro AeQOPMHUPOBAHHON MPYKHUHBL.
[TorenmanbHast SHEPTHA TeJla BOJIU3U MIOBEPXHOCTH 3eMJIH.

[ToTeHnmanpHBIe M HEMOTCHIHUAIbHBIC CHIIBI. CBsI3b pa0OTHI HEMOTCHIMAIBHBIX CHUJ ¢ U3MECHEHUEM
MEXaHUYECKON IHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoHMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIMA MUCTOJET,
JBUKEHUE PaKeT.



Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexoxa mOTeHIIMATEHOW YHEPTUU B KHHETUIECKYIO i 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenune abCoOIOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CHJIBI C W3MEHEHHMEM MEXaHHYECKOH SHEpruH Tejla Ha IMpHMepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MosekyaspHasi u3uKa 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKOH TEOPHH M WX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nemxenue. Auddysusa. Xapakrep ABMKEHUS M B3aMMOJEHCTBHS YacTHUI] BemecTBa. Mojenu
CTPOEHUS I'a30B, KHUJIKOCTEH U TBEPIBIX TNl U OOBACHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX MOJENeil.
Macca u pazmepsl Mosnekyn. Kosmuectso Bemectsa. [loctossHHas ABoranpo.

TenoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM HICAIBHOTO
raza. AGCONIIOTHas TeMIleparypa Kak Mepa cpeHeld KMHETHMYECKOW SHEprUu TEIIOBOIO JBHKEHMS YacTHUI]
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HanpToHa. M3omporecchl B HMACATBHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. | padudeckoe
MIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBAa, (poTorpaduu MOJEKyJl OpPraHUYECKUX
COCIMHECHU.

OnbIThl 110 AU y3UH KUAKOCTEH U ra30B.

Mogens 6pOyHOBCKOTO JIBUKEHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOJCHCTBHSL.

Monens, HuIIOCTpUpYIoLIas NpUpoLy JaBJICHUs ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenre Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUM o0bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoannamMuueckas cucrtema. BHyTpeHHSST SHEprus TEPMOIMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonanuecTBo TernoTsl U paboTa. BHYTpeHHss SHEprusi 0lHOATOMHOTO UAEaIbHOIO ra3a. Buabl
TEIUIONEpeayl: TEIUIONPOBOJHOCTb, KOHBEKLHUS, HW3JIyd€HUE. YJElbHas TEMJIOEMKOCTh BEILECTBA.
KonnyecTBo TEIOTHI IpH TEIUIONEpeaaye.

[Tonstre 06 ammabarHoM mporiecce. [lepBhIil 3akoH TepMoarHAMUKH. [I[pUMEHEHHE MepBOToO 3aKOHA
TEePMOJIMHAMUKH K u3onporeccam. ['paduueckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh NpoLeccoB B IpUpPOE.

TennoBsle MamuHbl. [IpuHIMIBL AeHCTBUS TEIUIOBbIX MaluH. [Ipeobpa3oBaHus SHEPTUU B TEIJIOBBIX
mamuHax. Koaddunuent momnesnoro neiictBus TemnoBoil Mammubl. Llukin KapHo m ero koadduumeHT
MIOJIE3HOTO AEUCTBUS. DKOJIOTMUYECKUE MTPOOIEMBbl TETJIOIHEPI€TUKH.

TexHuyeckue yCTpOHCTBA M IPAKTHMYECKOE IIPUMEHEHHWE: JABUIaTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHAULIUOHED.

Jlemoncmpayuu



H3meHeHne BHYTpEHHEHW SHEPrUU Tela MPHU COBEPIICHUH PabOThI: BBUIET MPOOKH U3 OYTBUIKU MOJ
JEHCTBHEM CKATOrO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEM TpeHUs (BHI€0I€MOHCTPAIH).

N3menenne BHyTpeHHEH SHEPruu (TeMIEpaTyphl) Tea MpU TeIIonepeaayde.

OmnpIT M0 agnabdaTHOMY PaCIIUPEHUIO BO3AyXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, IBUTaTellsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JBUTATEIIS.

Yyenuueckuii sxcnepumenm, n1abopamopuule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcanus. lcnapenue u kumeHue. AOCONIOTHasE M OTHOCHTEIbHAs
BIIQXKHOCTH BO3yxa. HachlenHslil nap. Y aenbHas Tersiora napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPaTyphI
KHUIICHUS OT JABJICHHUSL.

Teépmoe Teno. Kpucrammudeckue n amopdHbie Tela. AHU30TPOIUS CBOWCTB KPUCTALIOB. JKuaKue
kpuctaiuibl. CoBpeMeHHble Matepuaibl. [ImaBnenue m KpucTayu3amus. YeiabHas TEIloTa IUIaBICHUS.
CyOnumarus.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHudeckue ycTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M TCUXPOMETP, KAIOPUMETD,
TEXHOJIOTUH MOTY4YCHHs] COBPEMEHHBIX MaTEPHUAJIOB, B TOM UHCJIe HAHOMATEepUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus ¥ IJIaBICHUS KPUCTATMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTaILIOB.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 0OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoaunamMmuka

Tema 1. Inekmpocmamuka

Onexrpuszanus Tena. OJIEKTpUdeckuil 3apsa. JlBa Buma siekTpudeckux 3apsanos. IIpoBoanukwy,
JURJIEKTPUKHU U MOJTYIPOBOAHUKYU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOrO 3apsja.

Bsaumopeinicteue 3apsanoB. 3akoH Kyiona. TodeuHbIi 35€KTpUUECcKU 3apsii. DIEKTPUUECKOE MOJIE.
HamnpsoxkéHHOCTh  dekTpudeckoro mossd. IlpuHuumn cynepnosuuuy  3JIeKTpUdYecKux mnojed. JIunum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snexkrpocratuueckoro mnois. Ilorenuman. PasHocts noreHuuanos. IIpoBoaHuMKH U
JOUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM IToJIe. J(ManekTpruyecKkas IpOHULaeMOCTb.

OnexTpoéMkocTh. Konaencarop. DieKTpoOEMKOCTh IIOCKOTO KOHIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOPA.

TexHuyeckue  ycTpolicTBa M INPAKTUYECKOE  INIPUMEHEHME:  DJIEKTPOCKOI,  DIIEKTPOMETP,
JIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIECHCATOP, KONMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M IPUHLIUII ACUCTBHSI DJIEKTPOMETPA.

B3aumoneincTeue Ha3IEKTPU30BAHHBIX TEJ.

DNEeKTPUUYECKOE T0JIC 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

OneKTpocTaTuyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IIOIAAM IUIACTUH, PACCTOSHUSA MEXIY
HUMU U TUAJIEKTPUYECKON TPOHULIAEMOCTH.



DHeprus 3apsHKeHHOT0 KOH/IEHCaTopa.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 pa3iuunvix cpeoax

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpHUUecKoro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBII TOK.

Hanpsokenune. 3akon Oma 115 y4acTka LeTH.

DNEeKTpUUECKOE CONpPOTUBIEHHE. YJEIbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHoe,
napauieNibHOe, CMEIIAHHOE COSAMHEHHE MTPOBOIHUKOB.

PaGora snektpudeckoro Toka. 3akoH J[xoyns—Jlenia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAasl CUJla U BHYTPEHHEE COMPOTHBICHHWE MCTOYHHMKA TOKa. 3akoH Oma Ui MOJHOM
(3aMKHYTOI) 25iekTprueckoii nemnu. KopoTkoe 3aMbIkanue.

DONEeKTpOHHAsT MPOBOAUMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTb COMPOTUBIEHUS METAUIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKkuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[MonynipoBonuku. CoOCTBEHHAss U TMPUMECHAS MPOBOAUMOCTH IMOIYNPOBOJAHUKOB. CBOMCTBAa p—n-
nepexoa. [loaynpoBogHIKOBBIE TPHOOPHI.

DNEeKTPUUECKUN TOK B PacTBOpax M paciliaBax AJIEKTPOJIUTOB. DJNEKTPOIUTHYECKAs AUCCOIUAIIMSL.
DNEKTPOIH3.

DnexTpuueckuil ToK B razax. CaMoCTOSTENbHbIN U HecaMOCTOSATENbHbIN pa3zpsan. Monnus. [1nasma.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: aMIepMETpP, BOJBTMETP, PEOCTaT,
UCTOYHUKUA TOKA, DJIEKTPOHArpeBaTelbHble NPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI M (OTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIN AHO,
raJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKESHHUS.

3aBUCUMOCTh COIMPOTUBICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOMIA[N TOMEPEUYHOTO
CEUEHHUs U MaTepuana.

CwMmenianHoe cCoeJUHEHHE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >IeKTPoABMKYIIeH cuibl. KopoTkoe 3aMblkaHue raibBaHUYECKOTO JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTbH CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATypPHI.

[IpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTH BO3IyXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD AUOA.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHue cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABUKYIIECH CUITBI HICTOYHUKA TOKA M €0 BHYTPEHHETr0 COMPOTHUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3U

Nzyuenne xkypca pusuku 6a30Boro ypoBHs B 10 Kiacce oCymIecTBISETCS ¢ YIETOM COICPIKATEITBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUHN, XUMUH, reorpaduu U TEXHOIOTHH.

Mesicnpeomemnvle noHsamusi, CBA3aHHBIE C HM3YYECHHEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHHE,
Hay4yHbld (akT, THMOTe3a, (QU3NYCCKas BEIMYWHA, 3aKOH, TEOPHS, HAONIOJCHHUE, OSKCIICPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YypaBHEHHH, NuHelHas ¢GyHKUus, napabona, rumepdona, HX
rpadUKy U CBOMCTBa, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.



buonocus: Mexanuueckoe IBIKEHUE B KUBOW mpupojne, nuddysus, ocMoc, TEmIo00MeH >KUBBIX
OpPraHu3MOB (BU[bI TEIUIONEPEIAUH, TETIOBOE PABHOBECHE), DNIEKTPUUECKHE SABJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELECTBA, MOJIIpHAs
Macca, TEIJIOBblE CBOICTBA TBEPIBIX TeN, JKUIAKOCTEH U Tra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALIU, TaIbBAaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHUE JBWKCHHUN C MCIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIUITHUKY, HCIIOJNb30BAHME 3aKOHA COXPAHEHHS UMIyJbCa B TEXHUKE (pakeTa, BOJOMET U Apyrue),
JIBUTATEIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHI
MOJIy4YEHUsI COBPEMEHHBIX MaTepUaioB, B TOM YHUCJIE€ HAHOMAaTepualoB, W HAHOTEXHOJIOIHUH,
ANEKTPOCTATUYECKAsl  3allliTa, 3a3eMJICHHE  DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPDI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiiekTpoanHaAaMHUKA

Tema 3. Maznummnoe none. InNeKmMpOMAZHUMHAA UHOYKUUA

IlocrosiHHbIE MarHuThl. B3auMozelcTBHe IOCTOSAHHBIX MarHuToB. MarnutHoe mnone. Bekrtop
MarHuTHOM WHAYKUMHW. [IpMHIMN Cynepno3suuuyM MarHUTHBIX NOJed. JIMHMM MAarHUTHOM WHIYKIUU.
KapTuna nuHuil MarHuTHONW MHAYKLIUU MOJISE IOCTOSSHHBIX MarHUTOB.

MarautHoe 1oJie NMpoBOJHMKA ¢ TOKOM. KapTuHa nAMHMI MHAYKIMHW MarHUTHOIO MOJS JUIMHHOTO
IIPSIMOTO TIPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO IIPOBOAHMKA, KATyIIKHM ¢ TokoM. OnelT Opcrena.
B3aumoneincTsue NpoBOJHUKOB C TOKOM.

Cuia Amriepa, e€ MOJyJib U HalpaBJIeHHUE.

Cuna JlopeHua, e€ MoAyiap W HampasieHue. J[BukeHHE 3apsDKEHHON 4YacTUIbl B OJHOPOJHOM
MarHuTHoM nose. Pabora cuinel Jlopenna.

SIBneHue AMEKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKIMH. DJIEKTPOIBHKYILAS
CWJIa UHAYKLIUU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuuu Papajes.

BuxpeBoe anekTpuyeckoe noisie. JIEKTPOABUKYILAS CHJAa MHAYKLIUU B IPOBOJHUKE, NBUKYLIEMCS
IIOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NuaykTuBHOCTD. SIBIEHHE CaMOMHAYKLINN. DIEKTPOABMKYILAs CHUIa CAMOUHAYKLIHUH.

DHeprus MarHUTHOTO MOJIS KaTYLUIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHnyeckue ycTpoHCTBa M NPAKTUYECKOE NMPUMEHEHME: IOCTOSHHBIE MarHUTHI, 3JEKTPOMArHUTHI,
AJEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4Ka MAarHUTHBIM ITOJIEM.

JIuHUY UHIYKIUU MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX NPOBOAHUKOB C TOKOM.

Cuina Amrepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON MHYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOABHUIKYILEH CHJIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHyKIIUH.

Yuenuueckuui sxcnepumenm, nabopamopusvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KATYLIKH C TOKOM.



Hccnenosanue HeﬁCTBHH MOCTOAHHOI'O MarauTa Ha paMKy € TOKOM.
HccnenoBanue sBICHUS SHGKTpOMaFHHTHOﬁ HHAYKIUH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUA

KonebarenbHas cuctema. CBOOOAHbIE MeXaHMUYECKHE KojiebaHus. ['apMoHHMuYEcKHe KoJieOaHus.
[lepuon, dacrora, amrumtyna u ¢asza konebanuid. [IpyXWHHBIA MasTHUK. MaTeMaTHYeCKH MAasTHHK.
VYpaBHeHHE rapMOHUYECKUX KojeOanwmii. [IpeBpamienne sHepruu npu rapMOHUYECKUX KOJICOaHUSX.

KonebarenbHblil koHTYp. CBOOO/AHBIE 37EKTPOMAarHUTHBIE KOJeOaHHs B UAEATbHOM KOJIeOATeIbHOM
KOHType. AHAJIOrHsl MEXIy MEXaHHMYECKUMH U 3JIEKTPOMArHUTHbIMH KojeOaHusmu. Popmyna ToMmcoHa.
3aKOH COXpaHEHHUs SJHEPTUU B UJICAJIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarouux KojeOaHMsIX. BbIHyXIeHHBbIE MexaHn4yeckue kojebaHus. PezoHaHc.
BbIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennbii  TOk. CHHyCOMIAIbHBIM IEPEMEHHBIN TOK. MOIIHOCTH INEPEMEHHOIO  TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSYKEHUSI.

Tpancdopmarop. [IponsBoacTBo, nepenada U MOTPEOICHUE FIEKTPUIECCKON SHEPTHH. JKOIOTUIECKHE
PUCKU IIPU IIPOU3BOJCTBE 3JIEKTpOdHepruu. KynbTypa MCHOIB30BaHUA 3JIEKTPOIHEPIUU B IOBCEIHEBHOU
KHU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
[IEPEMEHHOTI'0 TOKa, JIMHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeaIbHON CUCTEMBI (MIPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).

Habmoienue 3atyxaroniux koiaeOaHui.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmotenue pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcuusuiorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) JJIs 3JIEKTPOMarHUTHBIX
Kose0aHui.

Pe3oHaHc 1mpu 1OCIENOBAaTEIIBHOM COCIMHEHUU PE3UCTOpA, KATYyIIKM HWHAYKTUBHOCTH U
KOHJICHCATOPA.

Mozenb IMHUY 2IEKTPOIIEpEIadH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH ME€PUOJA MaJbIX KOJE€OAHMN Ipy3a Ha HUTHU OT JJMHBI HUTH U MAacChbl
rpysa.

HccnenoBanue NEPEMEHHOIO TOKAa B LENM U3 IIOCIENOBAaTEIBHO COEAMHEHHBIX KOHJAEHCATOpAa,
KaTyILKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60JIHbL

Mexanuueckue BOJHBI, yCinoBHs pacnpocTtpaHeHus. Ilepron. CkopocTs pacnpocTpaHEHUs U AJIMHA
BoJIHBL [lonepeunblie u nporoibHbIE BOIHBL. HTepdepeHus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbHIE BOJIHBI. Y CIIOBUS M3JIyYEHUs 3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTaunus
BekTopoB E, B, V B asnexrpomMarHuTHON BosiHE. (CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
IpejoMIIeHue, noysipu3anus, 1udpaxuus, uareppepeHnus. CKopocTh 3JIeKTPOMarHUTHBIX BOJIH.

[Ikana MeKTpOMarHUTHBIX BOJIH. [I[pMeHeHNE 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paTuoOCBA3YU U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudyeckue yCTpOHCTBA W IPAKTUYECKOE NPUMEHEHHE: MY3BIKAIBHBIE  MHCTPYMEHTHI,
yIABTPa3ByKOBasi IMarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, PaguoONpUEMHMK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO6pazoBanue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebnronieecs T€10 Kak MICTOYHUK 3BYKa.

Habnronenune oTpaxeHus 1 MPeToMICHUS MEXaHUIECKUX BOJIH.

Ha6monenue unrepdepeHnu u AUQPpaKkiui MEXaHHUYeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGroieHune CBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA ¢ aMIUTUTYAOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJH: OTpPakK€HUE, MPEIOMIIEHHME, MOJspU3anus,
mudpaknus, “HTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimoninHeiiHOe pacnpocTpaHeHUe CBETa B OTHOPOIHOM cpene. JIyu cBera.
To4deuHblil HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n3o0pakeHU# B MIIIOCKOM 3€pKalie.

[Ipenomnienue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOMIOTHBIN MOKazaresb npenomienus. [lonHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi MoaHOro BHyTPEHHET0 OTPaKEHUS.

Hucnepcus csera. CiioxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomie u paccenBaromue JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U ONTUYECKas cuia
TOHKOM nuH3bI. [locTpoeHne m3o0paxeHuii B cOOUpArONINX U paccerBaroUInX JuH3aX. Dopmysa TOHKON
JIMH3BI. YBeNUUeHune, JaBaeMoe JIMH301.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTUKH.

BonnoBass ontuka. Wurtepdepennuss cBera. KorepeHTHble HCTOYHHKH. Y CJIOBHUS HAOIIOICHUS
MakCUMyMOB M MHMHHMMYMOB B HHTEPGEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTePEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus ceera. JudpaknuoHHas pemérka. YcioBue HAOMIOIACHUS TIIABHBIX MaKCHUMYMOB IIPH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoHCTBa M MpaKTUYECKOE MPUMEHEHHE: OUKH, Jyma, poToanmnapar, MPOSKIIMOHHbII
amrmapar, MEKPOCKOII, TeJIECKOI, BOJIOKOHHAsS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TTOISIPOU.

Jlemoncmpayuu

[IpssmonuHeitHOe paclipocTpaHeHne, OTpaXKeHHUE U IperoMiieHre ceeta. OnTuueckue npudopsl.

[Tonnoe BHyTpeHHEee oTpaxkeHue. Moienb cBeToBoA.

HccnenoBanue cBONCTB U300paKeHUM B JTMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmronenue uatepdepeHIium cBeTa.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

[lonyueHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue nonsipusaiuu cBera.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.

Habmronenue aucnepcuu cBera.

Pa3jnen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCUTEIbHOCTH

I'panunel  OpUMEHMMOCTH — KJIACCHMYECKOW  MexaHukd. [locTynmaTel  cnenuanbHOM — TEOpUU
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTh MOJYJs CKOPOCTH CBETa B BaKyyMe, HPHUHIUI OTHOCHUTEIbHOCTH
DUHIITENHA.

OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.



BHGPFI/IH " UMITYJIbC peHHTHBHCTCKOﬁ qaCTUILIbI.
CBsI3b MaccCHhI ¢ SHGPFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTUILIbI. 3Hepr1/1;1 ITOKO4.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemernmol K6AHMOEOU ONMUKY

®oronsl. opmyna [Inanka cBs3u sSHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTe u uccnenoBanue Qorodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTOdPdeKTa.
VYpaBuenue DiinimreiiHa s porodddexra. «Kpacnas rpanuna» Gortorddexra.

JlaBnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U MPaKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (OTOAATYMK, COJIHEUHAS
Oarapesi, CBeTOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTaHOBKE ¢ IUHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.

Cseroauos.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopa o paccesiauio o -gactuil. [InanerapHas Moens atoma.
[Tocrynarsl bopa. U3nyuenue u norsiouieHue (HOTOHOB MpU MEPEXOe aToMa C OJHOTO YPOBHS SHEPTUU Ha
npyroii. Buasl cniektpoB. CriekTp ypOBHEN SHEPrUM aTomMa BOJ0pO/ia.

Bonnossie cBoiicTBa yactuil. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Ayaau3M.

CHoOHTaHHOE U BBIHYXJEHHOE U3IyYCHUE.

TexHuyeckue ycTpoilcTBa M NPAaKTHMUECKOE MPUMEHEHHE: CHEKTPaJIbHbIM aHanu3 (CHEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmtoienue iuHeRYaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

HaGuroieHne JTMHeHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHUS spa. OTKpbITHE paJluOaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuro cocrtaBa paAHOaKTUBHOrO wu3iydeHus. CBoiicTtBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTHBHOCTH Ha )KMBbIE OPIraHU3MBI.

OTtkpbiTHe NpoTOHa M HeWTpoHa. Hyknonnas mopens siapa I'eitzenOepra—lBanenko. 3apsan spa.
Maccosoe uncino sapa. U3oTonsl.

Anbda-pacniaf. DIEKTPOHHBII M  TO3UTPOHHBIA  Oera-pacman. [amma-uznydenue. 3aKkoH
PaaMOAKTUBHOIO pacnajia.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sapa.

Anepuble peakuuu. JleneHue u CUHTE3 sIIEp.

SAnepusiii peaktop. Tepmosinepusiii cuntes. [IpoOrembl M TEPCIEKTHBBI SIEPHONW SHEPTETUKH.
DKOJIOTHYECKHE aCIIEKThI SIEPHON IHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
Mertobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHULL.
®dyHnameHTanbHbIE B3auMoAecTBUSA. EAuHCTBO (hr3nyeckoil KapTUHBI MUpA.

TexHHUecKUEe yCTPOHCTBA W IMPAKTHUECKOE MPUMEHEHHUE: O3UMETp, Kamepa BuiibcoHa, saepHbIN
peakTop, atToMHast 6omoa.



Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLUX YACTHII.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB yacTull (1o TOTOBbIM (oTorpadusm).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Oranbl pa3BuTus actpoHoMmu. [IpukiiaiHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.

Bun 3Bé3nn0r0 HeOa. Co3Besnus, ipKue 3BE3/IbI, TUIAHETHI, UX BUAMMOE JBUKECHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. MctouHuk sHepruu CoyiHIA U 3BE31A. 3BE3IbI, UX OCHOBHBIE
XapakTEePUCTUKHU. JlnarpaMMa «CHeKTpaJbHbIN KJIACC — CBETUMOCTbY. 3BE3/1bI TJIABHOM MOCJIE10BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTB» ISl 3BE3]] TJIABHOM IMOCJIEIOBATEILHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE ITPEICTABIICHUS O IPOUCXOKACHUH U 3BOJoMK COJTHIIA U 3BE3/T. DTallbl )KU3HU 3BE3I.

Mnuneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u auxenue Connua B ["anaktuke. TUIbI ranakTuK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenmne Bcenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus Bombimoro
B3pbIBa. PeIMKTOBOE M3IIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenusn

HaGmotennst HEBOOPY)KEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPWIOKCHUN IS
OTIpe/IeTICHUs] TOJOXKEHHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus CeBepHOro
MOJTyLIapHsi U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, uranet, Mneunoro IlyTu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMUHM B SKOHOMHYECKOM, TEXHOIOTUYECKOM, COIIMAILHOM M 3TUYECKOM cepax
NeSITeIbHOCTH YeJIOBeKa, PoJib U MECTO ()M3MKH U aCTPOHOMHUHU B COBPEMEHHON HAay4yHON KapTHHE MHpa,
poiib  pU3MYECKO TEOpUH B (HOPMHUPOBAHHWM TMPEICTABICHHA O (DU3MYECKOH KapTUHE MHpPaA, MECTO
¢bu3nueckoil KapTUHBI MHUpa B OOIIEM pAIYy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTaBICHHUH O
MIPUPO/IE.

MexnpeamMeTHbIe CBSI3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHs B 11 Kiacce oCcymIecTBISETCS ¢ YIETOM COICPKATEITBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUHU, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle noHsamusi, CBA3aHHBIE C HM3YYECHHEM METOJOB HAy4YHOTO MO3HAHUS: SIBJICHHE,
HayyHbIi (akT, THUMOTe3a, (QuU3MYeckas BEJIUYUHA, 3aKOH, TEOpHs, HaONIOJeHUe, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHHUE CUCTEMbl YPaBHEHUM, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAHIE€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKLUUH Ha OCHU
KOOpJUHAT, CJOXXEHHE BEKTOPOB, TMPOU3BOAHBIC JJIEMEHTApHbIX (DYHKIMHA, MPU3HAKA MOA0OUS
TPEYTOJLHUKOB, ONPEICIICHHIE TIOMAIN TUIOCKUX GUTyp U 00BhEMa Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBOM MIPUPOJIE, KOJIeOATENbHbIE TBUKEHUS B )KUBOM MIPUPOJIE,
ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PaIUALIUH HA KUBbIE OPTraHU3MBI.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

Teoepaghus: MarHUTHBIE TIOJTIOCA 3EMITH, 3aJICKH MATHUTHBIX Py, (POTOCHEMKA 3eMHOM MTOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texnonocusi: NUHUM  DIIEKTPOINIEpPENay, TIEHEPATOp MEPEMEHHOr0 TOKa, AJIEKTPOJIBUraTelb,
WHIYKIIMOHHAS Te4b, pajgap, paAuoNpHEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, mMpoeKIMOHHbII
amnrmapar, BOJIOKOHHAsl ONITHKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenune ydeOHOro mpeamera «®dusnka» Ha ypoBHE cpeaHero obmero oOpazoBaHusi (0a30BBIH
YPOBEHB) JOJDKHO OOECICYUTh JOCTHIKCHUE CICAYIOIIMX JTHYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE PE3YNNbTAThl OCBOCHUS y4eOHOTO mpeaMeTa «PU3uKay JTOKHBI OTPaKaTh TOTOBHOCTh U
CHOCOOHOCTh O0Yy4arOIIUXCsl PYKOBOJACTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3ULIMEH JHUYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpHUEHTAlui, TO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLINX
TPaJULIMOHHBIM LEHHOCTSAM POCCUHCKOrO OOIIEeCTBa, pacHIMpEeHUE >KU3HEHHOIO OIbITa U OIbITa
JESATEIbHOCTH B IPOLIECCE peaiM3allid OCHOBHBIX HAIpPaBJICHUN BOCIHUTATENIbHOM NEATEIbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH TPAKIAHCKON TO3UIUU 00YUArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro o0IIecTBa;

MPUHITHE TPAIUIIMOHHBIX 00I[EYeTIOBEUeCKIX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX IPaKJAHCKOT0 OOIECTBa, y4acTBOBATH B
caMOyIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMM MHCTHUTYTAaMHU B COOTBETCTBUM C UX (YHKIHSIMHU U
Ha3HA4YCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKON I'PakTaHCKOW MJACHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSIM POCCUMCKUX YYEHBIX B
obnactu (GU3UKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLIEHWBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B I€SITEIIbHOCTU YUYEHOTO;

OCO3HaHHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OyAyIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYLIETO
¢busnuecKkoil Hayke;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K pasIuuHbIM cdepam MpodecCHOHATBHON NEATETbHOCTH, B TOM YHCJE CBS3aHHBIM C
(Gbu3MKONW M TEXHUKOH, YMEHHME COBEpIaTh OCO3HAHHBIA BBHIOOp Oynyied mpodeccuu W peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHUIO B 00JIACTH (GU3UKU HA MPOTSHKEHUH
BCEH KU3HHU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTH IKOJIOTMUYECKOI KYIbTYPhl, OCO3HAHHE TNI00ATBLHOTO XapakTepa AKOJIOTHYECKUX
pooem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHUCTBHI B OKPYXAIOUIEH Cpele Ha OCHOBE 3HAHUS LeJel
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHe ONbITa JEATEIbHOCTH 3KOJIOIMYECKOM HAMPaBIEHHOCTH HA OCHOBE MMEIOIIMXCSA 3HAHUI
1o (u3MKe;



7) HeHHOCTH HAYYHOT'0 MO3HAHUS:

CcOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
¢bu3nveckoil HayKH;

OCO3HAaHME IEHHOCTH HAYYHOH JIEATENIbHOCTH, TOTOBHOCTh B TIpOILECCe W3YYCHUs (UNKA
OCYIIECTBIISATH IPOCKTHYIO U HCCIIEA0BATEIBCKYIO JCATEIILHOCTh MHANBUIYyaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
Ba3oBble jloruueckue aeiicTBu:

CaMOCTOSITENbHO (POPMYITHPOBATH U aKTYaIH3UPOBATH IPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIpECTIATH 1IeNIN ACSITeIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

pa3pabarbiBaTh IUIAaH pPEMICHHS MPOOJeMbl € YYETOM aHaIM3a MMEIONIMXCS MaTepUalTbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATENbHOCTb, OICHHBATh COOTBETCTBHE PE3YyJbTATOB LIEJISAM, OLEHUBATh
PHICKH MTOCIIEICTBUH I TETLHOCTH;

KOOPJIMHHUPOBATH U BBIMOIHITH PA0OTY B YCIOBUSAX PEATHHOTO, BUPTYaTHbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble ucciienoBarebcKue 1eicTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHY ITOHSATUSMHU ¥ METOIaMU (DU3MYCCKON HAYKH;

BIa/IETh HAaBBIKAMHU Yy4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM NEeATENbHOCTH B oOjactu (pu3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IIOMCKY METOJIOB peHIeHHs 3anad (PU3U4ecKoro
COJIEpKaHUsl, IPUMEHEHUIO PA3JIMYHBIX METOIO0B MTO3HAHUS;

BJAJIETh BUIAMU JIEATEIPHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHMS, €ro HHTEPIPETaluHy,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIE PU CO3JaHUH yUEOHBIX
MIPOEKTOB B 00J1aCTH (hHU3UKH;

BBISBJISITh NPUYMHHO-CIICJCTBCHHBIC CBSI3W M aKTyaJIM3UPOBATh 3ajJady, BBIIBHTATh TUIOTE3y €&
pelIeHUs, HaXOJHWTh apTryMEHTHI IS JIOKa3aTelIhCTBA CBOWUX YTBEPXKICHHWH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yabTaTbl, KPUTHUUYECKU OILIEHUBATH HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH M (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaATEIbHON e TEIHLHOCTH, B TOM YHCIIE IPU
U3Y4YEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJI€U, IIpe/yIaraTh OPUTHHAIbHbBIE TTOJXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanueii:

BJIIQJICTh HABBIKAMHU MOJIydeHHS HH(pOpMamuu (GU3UIECKOro COACPNKAHWS M3 HMCTOYHUKOB PA3HBIX
TUTIOB, CAMOCTOSITEIIFHO OCYIIECTBIIATH MOWCK, aHAJIN3, CHCTEMATHU3ALUI0 U MHTEPIPETALUI0 HHPOPMALIUU
Pa3IMYHBIX BUJOB U (DOPM MpEICTABICHHUS;

OLICHUBAThH JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIb30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a7a4 ¢ COOJIO/ICHUEM TPEOOBAHHMI 3PTOHOMHUKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, pecypcocOepekeHUs, TMPaBOBBIX M ATHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MacHOCTH;



co3gaBaTb TCKCThI (1)1/131/1‘1601(01“0 COACPIKAaHUA B PaA3JIMIHBIX Q)opMaTax C y‘léTOM Ha3HA4YCHUA
I/IH(bOpMaI_II/II/I U LIeICBOM ayIuTOpHu, BI>I6I/Ipa$[ ONTUMAJIbHYIO (bOpMy IMMPEACTABJICHUA U BU3YyaJIU3allUU.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeiicCTBHUS:

OCYILECTBIISATH OOICHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JICSITEILHOCTH;

pAacro3HaBaTh MPEIINOCHUIKH KOHGIUKTHBIX CUTYAIlMH U CMSTYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C CIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

IMIOHUMAThb U UCIIOJIBL30BATh NPCUMYIICCTBA KOMaHZ[HOﬁ n I/IHI[I/IBI/IZ[yaJH)HOI\/JI pa6OTbI;

BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBHIA ¢ y4ETOM OOLIMX HHTEPECOB U BO3ZMOXKHOCTEH
Ka)XI0T0 4IeHa KOJUICKTHBA,

NPUHUAMATH 1€ COBMECTHOM NEeSITeIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JACHCTBHS MO €&
TOCTIKEHHUIO: COCTABJISITh TUIaH JEHCTBUHN, PacIpeiesiATh PO ¢ Y46TOM MHEHHI Y4aCTHUKOB, 0OCYXKIaTh
pe3yJIbTaThl COBMECTHOMW paboThI;

OLICHUBATh KayeCTBO CBOErO BKJAJa M KAXIOr0 YYaCTHHKA KOMAaHIbl B OOIIMIl pe3yibTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC ITPOCKTHI, OUCHUBATH UJCHU C MO3UIHWH HOBU3HBI, OpPUT'MHAJIBHOCTH, HpaKTH‘-IeCKOfI
3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TIIOBEJCHUE B PA3lIUYHBIX CHTYAIMsAX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmnsanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO ACSITENBHOCTh B 00JACTH (DU3UKU U aCTPOHOMUH,
BBISBJISTH MPOOJIEMBI, CTABUTH U (DOPMYJIMPOBATH COOCTBCHHEBIC 3aa4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBINOJHEHUS
MIPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTCHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacImpsaTh paMKH y4eOHOTO MPEJMETa Ha OCHOBE JIMIHBIX MPEATMIOYTCHUN;

JIeNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTh 32 PEIICHHE;

OLIEHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHHUIO DJPYIULIMUA B 00JACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH MHTE/IEKT:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMHU TIO3HABATEIBHOW pEICKCMM KaK OCO3HAHHS COBEPIIACMBIX JICUCTBUU U
MBICTIUTEIbHBIX TPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh TPUEMBI pehICKCUU TSl OLIEHKH CUTYyallluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKCHUIO;

MPUHUMATh MOTHUBBI U QpTYMEHTBI IPYTUX MPU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;

MIPUHUMATH Ce0sl, IOHUMAas CBOU HEJAOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIESATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mporecce mocTrkeHUS TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaAMMBI TIO (DU3HUKE IS YPOBHS
cpeaHero ooOmero oOpa3oBaHHs y OOYyYarOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN HWHTEIIIEKT,
MIpeIoiararoui chOpMUPOBAHHOCTE:

CaMOCO3HaHUsl, BKIIOYAIOUIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHUE, BUICTDH
HaIpaBlIEHUs Pa3BUTHUS COOCTBEHHOW AMOLIMOHANILHOM cephl, ObITh yBEpEHHBIM B ceOe€;



CaMOpETyJIMPOBaHUs, BKJIKYAKOLIEIO0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATHL OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHHUSM M MPOSBIATh TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTHMBALMY, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO LIEJIM U YCHEXY, ONTHUMH3M,
MHHULMATUBHOCTb, YMEHUE JEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh OHUMATh SMOLIMOHATILHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO
IIPH OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAIIBHBIX HABBIKOB, BKJIFOYAIOLINX CIIOCOOHOCTH BBICTPAMBATh OTHOWICHHS C IPYTUMH JIFOJbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTBI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o6yuyenus B 10 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTO (PU3MKU B (OPMHUPOBAHUM COBPEMEHHOW Hay4dHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJOTHH, B TPAKTUYECKON IEATCILHOCTH JIHOJICH;

YUYUTBHIBATh TPAHUIBl TMPUMEHEHUS HW3YYCHHBIX (U3UYECKUX MOJENCH: MaTrepuaibHas TOYKa,
WHEpIHAIbHAS CHCTeMa OTcu€Ta, aOCOJIOTHO TBEPAOE TENIO, MIICATBHBIA Ta3, MOJEIU CTPOCHHS Ta3o0B,
KUJKOCTEH M TBEPABIX TEJI, TOUCYHBIN SJIEKTPUUCCKUM 3apsi/1 MPU PEIICHUH (PU3NYECKHUX 3a/1a4;

pacro3HaBaTh (PU3MYECKHE SBJICHHS (IIPOIECCHI) M OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOW TEOpPUM CTPOEHHUs BEIIeCTBA M 3JEKTPOJAMHAMHUKH: PpPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE IMaJeHUE TeJ, IBWKCHHE I10 OKPYXHOCTH,
WHEPIHS, B3auMOJIeicTBUE Tel, AU Qy3usi, OpPOYHOBCKOE TBUKCHHE, CTPOCHHE KUKOCTCH M TBEPMBIX TEl,
M3MeHeHrne 00bEMa TeN MPU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOC PaBHOBECHE, UCIIAPEHUE, KOHICHCAIIHS,
IJIAaBJICHUE, KPUCTAJUIM3aLMs, KHUIIEHWE, BJIAXXHOCTh BO3/lyXa, IIOBBIILICHHE JaBICHUS ra3a IpU €ro
HAarpe€BaHUM B 3aKPbITOM COCYZAE, CBSI3b MEXAY MapaMeTpaMH COCTOSIHMS Tra3a B M30IpoLeccax,
AJIEKTPU3aLIMS TEN, B3AMMOICHCTBHE 3apsJIOB;

OMKCHIBATH MEXAHMYECKOE MBUKEHHME, HCIONb3ysd (U3NYECKUE BEIUYMHBI: KOOpJAWHATA, IIyTh,
MEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJjla, Cuila, HMIYJIbC Tejla, KUHETHYECKas SHEprus,
MOTEHIMAIbHASL HPHEPTUs, MEXaHu4yeckass padoTa, MEXaHHYECKass MOIIHOCTb, MPU OMUCAHUU TPABUIBLHO
TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIB3YEMBIX BETMUUH, UX 0003HAYCHUS U €AMHUIIbI, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BEIMYUHAMU;

OMKCHIBATh HM3y4YCHHBbIC TEIJIOBBIE CBOICTBA TeJI M TEIUIOBBIC SBICHUS, HCIONB3yd (PU3MUecKue
BEJIMYMHBI: JIABJIEHUE Tra3za, TEeMIlepaTypa, CPEIHssl KUHETUYECKas SHEPrus XaOTUYECKOrO JABUKECHUS
MOJIEKYJI, CpEIHEKBAJApaTUIHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padota
rasza, K0O3(pQGUIMEHT TOJIE3HOT0 JCHCTBUS TEIUIOBOIO JABUTATEINS, MPU ONMUCAHWW TMPABHIBHO TPAaKTOBAaTh
(bu3MYeCKU CMBICT UCIHOJB3YEMBIX BEIWYMH, UX OOO3HAYEHHUS W €IUHUIBL, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3HUYECKYIO BEIMUMHY C APYTUMHU BEITUYUHAM;

OMHCHIBATh M3YUYEHHBIE AJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE SIBJICHUS (TPOIECCHI),
UCIOJNB3YSl (PU3NYECKUE BETUYMHBI: SJICKTPUUYECKUN 3apsll, IIEKTPUUYECKOE MoJie, HANPsHKEHHOCTH MO,
MOTEHIIMAJ, Pa3HOCTh IIOTEHIMAJIOB; TIPH OINHWCAHWHM TPABWIBHO TPAKTOBAaTh (DU3NYECKUA CMBICIT
HCIOJIb3YEMBIX BEIMYHMH, WX OOO3HAYCHUS W CIUHUILI, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BETMYNHAMU;

aHAJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBICHUS, HUCIONB3YsSd (PU3NYECKUE 3aKOHBI M MPUHLUIIBL:
3ak0oH BcemupHoro Tsarorenus, [, II u III 3akonsl HeroTOHa, 3aKOH COXpaHEHHUS MEXAHWYECKOW SHEPTHH,
3aKOH COXPAHEHHMS UMITYJIbCA, IPUHLHUII CYNIEPIIO3ULIUHA CUJI, IPUHUUII PABHONIPABUSI MHEPUUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUS BELIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEAHEH
KMHETUYECKOM JHEPIMM TEIJIOBOIO JIBHXKEHUS MOJIEKYJ] C aOCONIOTHOW TeMIlepaTypoi, MEepBbIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyrnona, mpu 3TOM pasinyaTh



CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHE M YCIOBHS (TpaHMIIBI, OOJACTH)
MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, TPHUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
YCIIOBUS UX 0€30TIaCHOTO UCIIOJIL30BaHMS B TIOBCETHEBHOM JKU3HH;

BBIMOJIHATH YKCIICPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKUX SBJICHHUIA U MPOIECCOB C UCTIOIB30BaHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHH, NMPH 3TOM (OPMYJIMPOBATH MPOOieMy/3aady ¥ THIIOTE3Y y4eOHOTO
IKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY W3 TNPEUIOKCHHOTO OO0OpYHOBaHUS, TPOBOJUTH OIBIT H
(hOpMyIIMPOBATH BEIBOJIBI;

OCYIIECTBIISATh TPSIMbIE M KOCBCHHbBIC HW3MEpeHHS (U3NYECKHX BEJIMYUH, TPU ITOM BBIOMpATh
ONITUMAJILHBIN CIIOCOO U3MEPEHHUS U MCIIOJI30BaTh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH N3MEPEHUIA,

UCCIIE/IOBAaTh 3aBHCHUMOCTH MEKAY (GU3NYECKUMHU BEIMYMHAMU C HUCIOJIB30BAHUEM IPSMbBIX
W3MEpPEHUH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHMKCHPOBATH PE3yJbTAThl MOTYYCHHOW 3aBHCHUMOCTH
(bU3HYECKUX BEIMYMH B BHJIC TaOJIUI] ¥ TPpaUKOB, IEIaTh BBIBOJIBI IT0 PE3YJIbTaTaM UCCIICIOBAHMS;

coOnoaTh mpaBmia OE30MacHOrO TpyAa IPH IMPOBEJACHUU WCCICIOBAaHHWA B paMKax Y4eOHOTro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATEIBHOCTH C  HCIOJB30BAHUEM
M3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

pemarh pacy€éTHBIC 3a/1a4M C SIBHO 33JJaHHON (U3NYECKON MOJIENIBIO, HCIIOJB3Ysl (PU3UYECKHE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33Jaud BHIOMPATh (PU3NYECKYIO MOJIEIb, BBIICIATh (U3UICCKUE
BEJIMYHUHBI U (HOPMYIIBI, HEOOXOAMMBIE IS €€ pEelICHHs], MPOBOJIUTH PACUEThI M OIECHUBATH PEAbHOCTH
MOJIyY€HHOTO 3HAYCHUS (DU3UYCCKON BEIIMUUHBI,

peliaTh Ka4eCTBEHHBIE 3/1a49H: BBICTPANBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IICTIOUKY PACCYKICHUN
C OIIOPOM HA U3yUCHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYUCCKHUE SIBIICHUS,

UCIIOJIb30BaTh IPH PEIICHUH Y4YEOHBIX 3aJad COBPEMEHHbIC WH(GOPMAIMOHHBIC TEXHOJOTHH JUISI
MOWCKA, CTPYKTYPUPOBAHHS, HWHTCPIPETAIMA U TMPEACTABICHUS YYeOHOWM W HAYYHO-TIOMYJIIPHOM
nH(OpMalMY, TOJNYYEHHON W3 pPa3IMYHbIX HCTOYHUKOB, KPUTHYCCKH AaHAIM3HPOBATH IOIYy4aeMYIO
nHpopmaIuio;

MPUBOAMUTH TMPHUMEPHl BKJIAZa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE HAyKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYCCKUE 3HAHHMA 1O (U3MKE B TIOBCEAHECBHOM KHM3HH Ui OOCCIICUCHHSI
0€30MaCHOCTH MPH OOpaIleHNH ¢ MTPHUOOpPaMH U TEXHUIECKUMHU YCTPOHUCTBAMH, JIJISi COXPAHCHHS 3I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIIEH cpejie;

paboTaTh B TPYIIE C BBITOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH PabOTy TPYIIIBL,
paIMoHAIbHO PACIPEACTATh OOS3aHHOCTH W IUIAHUPOBATH JACSITEILHOCTh B HECTAHJIAPTHBIX CUTYAIHSX,
aJICKBaTHO OIICHUBATh BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTPUBAEMOMN TPOOIIEMBI.

K xoniy oOydyenus B 11 Kiiacce mpeaMeTHbIe pe3ysIbTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

JEMOHCTPHPOBATh Ha MPHMEpPax PoJib M MeCTO (PU3UKH B (OPMHUPOBAHHHM COBPEMCHHOW HAyYHOU
KapTHHBI MUPa, B Pa3BUTHUA COBPEMEHHOW TEXHUKU U TEXHOJOTHI, B MPAKTHYCCKON JIEATEILHOCTH JIFOJICH,
[EJIOCTHOCTD ¥ SJIMHCTBO (PH3UUECKON KaPTHHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS H3YYCHHBIX (DU3MUECKUX MOJEICH: TOYCUHBIH SJICKTPHUSCKUN
3apsij, Jyd CBETa, TOUSYHBIH MCTOYHUK CBETA, sIEpHAs MOJCIb aTOMa, HYKJIIOHHAs MOJIENb aTOMHOTO sijipa
IIPU PEIICHUU (PU3UYECKUX 3a]1aY;

pacrio3HaBaTh (U3UYECKUE sBICHHS (IIPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AEKTPOJMHAMUKH W KBAHTOBOW (DU3HKH: JICKTPUYECKAs IPOBOIUMOCTD, TETUIOBOE, CBETOBOE, XMMHYECKOE,
MarHWTHOE JICWCTBHUS TOKAa, B3aWMOJCWCTBHEC MArHUTOB, OJJICKTPOMArHUTHAS WHAYKIHS, JCHCTBHE
MarHUTHOTO T0JIsS Ha MPOBOJAHUK C TOKOM M JBIIKYIIMICS 3apsijl, YJICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI,
NPSIMOJIMHEHHOE PAaCHpOCTPAHCHUE CBETa, OTPaKCHUE, NpernomiieHue, uHTepdepeHuus, audpakius u
MOJIsIpU3aIisl CBeTa, JUcIepcHs cBera, GoTodnekrpuueckuii 3pdekt (horodddekT), cBeToBOE NaBICHHE,
BO3HHKHOBEHHE JIMHEWYATOTO CIIEKTPa aToMa BOJOPO/Ia, €CTECTBEHHAS U ICKYCCTBEHHAS PAINOAKTUBHOCTD;



ONMKCHIBATH  W3YUCHHBIE CBOWCTBAa  BelIeCTBA (PJIIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
ANEKTPUUYECKYIO MTPOBOAMMOCTH PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBICHUS (TPOILIECCHI), UCIOIB3YS
(du3HYeCKre BETUYHMHBL: JJICKTPUYCCKHUI 3apsijl, CHJIa TOKA, IEKTPUICCKOE HAIMPSHKCHHE, JJICKTPUUICCKOES
COIPOTHBIICHUE, PA3HOCTh MOTCHIIMAJIOB, JIEKTPOJABMKYIIAs CUIa, padoTa TOKA, WHAYKIHUS MArHUTHOTO
nosis, cuwia Amiepa, cuia JlopeHna, MHIyKTUBHOCTh KAaTYIIKH, YHEPTHs SJICKTPUUECKOTO M MArHUTHOTO
noJyied, TMepuojJ W dYacToTa KosiebaHWil B KoyiebaTeNbHOM KOHTYpe, 3aps] M cujia TOoKa B IIpoIecce
TApPMOHHYECKHUX DJIEKTPOMATHUTHBIX KOJIeOaHWid, (POKYCHOE PACCTOSIHHE W ONTHYECKAas CWJIA JIMH3BI, TIPH
ONMCAaHWUW TPABWIBHO TPAKTOBATh (U3MUYECKUU CMBICI HCIIOB3yeMbBIX BEIMYUH, UX OOO3HAYCHUS H
€IMHHUIIBI, YKa3bIBATh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHUHY C IPYTHMH BETUYHMHAMU;

OMKCHIBATh M3y4YCHHBbIC KBAHTOBBIC SIBIICHUS M TMPOILIECCHI, HCHONB3YS (U3MUECKUE BEIMYUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, SHEPTUS U UMIYILC (OTOHA, IEPUOA
noytypacmnaza, SHEpPTrusi CBsI3W aTOMHBIX sIJIEp, MPU OMHCAHUU MPABHIBHO TPAKTOBATH (PU3MUECKHI CMBICIT
HCIOJIb3YEMBIX BEIUYHMH, MX O0O3HAUCHUS WM CIUHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(buU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKONM BETUYHHBI;

aHAIM3UPOBATh (PU3UUYECKUE TMPOILECCHI M SIBICHUS, HCIONB3Ysd (PU3NUYCCKUE 3aKOHBI M TPUHIIUIIBL:
3akoH OMma, 3aKOHBI MOCJEN0BATEIbHOIO U MapajlIeIbHOIO COEAMHEHMSI IPOBOJHUKOB, 3aKOH JIKOYisi—
JleHna, 3aKOH 3IEKTPOMArHUTHOM WHAYKLHHU, 3aKOH MPSIMOJIMHEWHOTO PAacIpOCTPAaHEHHUS CBETAa, 3aKOHBI
OTpaXEHUS CBETa, 3aKOHbI TMPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeiHa 11 ¢doTtorddekra, 3aKoH
COXPAHEHHUs PHEPIUHU, 3aKOH COXPAHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPAaHEHHs MaccOBOI'O YHMCIA, MOCTYJNAaThl bopa, 3aKOH PaJuOaKTUBHOIO pacnajaa, MpH 3TOM pas3iindarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YE€CKOE BBIPAKEHHE M YCIOBUSA (TpaHUIbI, O0JACTH)
MIPUMEHUMOCTH;

OTIpEETSATH HAMlPaBJICHWE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, CHJIBI AMITepa
u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATH N300paKeHHE, CO3/IaBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTMH30M;

BBITIOJTHSATH YKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3UUECKUX SBICHUHN U MPOLIECCOB C UCTIOIB30BAHUEM
MPSMBIX U KOCBEHHBIX M3MEPEHUU: Mpu 3ToM (OpMYyIUpOBaTH MpodieMy/3afady U THIOTE3y yueOHOro
OKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY M3 TMPEMIOKEHHOr0 OOOpYJOBaHUSA, IMPOBOJUTH OIBIT U
(GbopMyIHpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMBbIE U KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIMYUH, MPH STOM BBIOUPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS M UCIIONIb30BATh U3BECTHBIE METOIbI OLICHKH IMOTPEITHOCTEN H3MEPEHUI;

MCCIIE0BATh 3aBUCUMOCTU (DU3UYECKUX BEIMYUH C MUCIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThI MOJyUYECHHOW 3aBUCHMOCTH (DH3UYECKUX BEJIMYUH B
BUJIE TaONHI U TpaUKOB, AeNaTh BBIBOJBI [0 PE3yNIbTaTaM MCCIEIOBAHMUS;

coOmrofaTh mpaBuia 0Oe30MacHOro TpyJda MpH MPOBEACHUU HCCIENOBAaHUN B paMKax ydeOHOro
SKCIIEPUMEHTa,  y4EOHO-HCCIEAOBATEIbCKOM M  IMPOEKTHOM  JEATEIbHOCTH C  MCIIOJIb30BaHHEM
M3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS;

peuath pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHOU (PU3NYECKOM MOJIEbIO, UCIIONIB3Ysl (PU3UYECKUE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHallM3a yCIOBUS 3aJaud BBIOUPATh (PU3MUECKYIO MOJIEINb, BBIICIATh (PU3NUECKHe
BEJIMYMUHBI U (HOPMYIIBI, HEOOXOAMMBIE IS €€ pEelICHHs], MPOBOJIUTH PACUEThI M OIECHUBATH PEAbHOCTH
MOJTYYEHHOTO 3HaUeHUs1 (PU3NUECKON BETUUHHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKU HEMPOTHUBOPEUMBYIO IIEMIOYKY pPacCyXIeHUN
C OTMOPOil Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS,

WCIIOJIb30BaTh TPU PEIICHWH YYeOHBIX 3a7ad COBPEMCHHBIC HH()DOPMAIMOHHBIC TEXHOJIOTHU JUJIS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPNPETAMM U TPEACTABICHHUS YYEOHOM U HAYy4YHO-MOMYJSPHOM
uH(pOpMallMK, TONYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH MOIYy4aEMYIO
nHpopmaIuio;

OOBSICHATH MPUHLIUIIBI IEUCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX YCTPOMNCTB, pa3inyarh YCIOBUS
1X 0€301aCHOT0 UCIIOJIb30BaHUS B TIOBCEITHEBHOM JKU3HH;



IPUBOANUTH MPHUMEPHI BKJIA/Ja POCCUICKUX U 3apyOeXHBIX yu€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOT U,

UCTIOJB30BAaTh TEOPETHUECKHE 3HAHMA N0 (U3MKE B TIOBCEAHEBHOM KHU3HH [UIA OOECTICUeHHS
0€30MacHOCTH MPH 0OpaIleHNH ¢ MTPUOOPaMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JJISi COXPAHEHHS 3I0POBbBS U
COOJIFOJICHHSI HOPM KOJIOTHYECKOI'0 MOBEACHUS B OKpYXKarollel cpese;

paloTaTh B IpyIle ¢ BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEeH, MIIaHUPOBATh PabOTy TPYIIHI,
palMOHATIBHO pPacHpeAesaTh OOS3aHHOCTH M IUIAHUPOBATH ACATENBHOCTh B HECTAaHIAPTHBIX CUTYaIUsX,

a/IeKBaTHO OLICHMBATh BKJIAJ] KaXKJ0I0 U3 YYACTHUKOB I'PYIIIBI B PELICHHE pacCMaTpUBaeMOi poOIeMbl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne

HaumenoBaHmue pa3ae/ioB U TEM NPOrpaMmal

KoaunuyecTBo 4acoB

Bcer
0

KonTpoa
bHbIE
padoThbI

IIpakTr4ec
KHe
padoThI

JuexkTpoHHbIe (HU(pOBLIEL)
o0pa3oBaTejibHbIe pecypchl

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1 ®u3KKa U METOIbI HAYYHOT'O ITO3HAHMS 2 bub6mumoreka LIOK https:/m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka bubmuoreka I{OK https:/m.edsoo.ru/7f41bf72
2.2 JnHamuka bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
23 3aKOHbBI COXPaHEHUSI B MEXAHUKE 1 1 bub6mmoreka LIOK https:/m.edsoo.ru/7f41b£72
Wroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU 9 1 bub6mumoreka LIOK https:/m.edsoo.ru/7f41b£72
32 OCHOBBI TEPMOIMHAMUKHU 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
ArperatHbie COCTO eniectBa. Pa3zoBbie
33 TPETATHEL OV BEICCTE oot 5 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
MePEXOIbI
Wroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DneKTpocTaTHKa 10 1 bub6mmoreka LIOK https://m.edsoo.ru/7f41b£72
IT i i .T
4.2 OCTOIHBIH SJICKIPHHPCIHIH TOK. 10KH B 12 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpelax
Hroro no pazneny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 4
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11 KUIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TEM
Ne n/n KoHTpoJIbH Ipakrnueck | (uupposbie)
NMPOrpaMMbI Bceero
ble padoThI ne padoTbl o0pazoBaTe/ibHbIE
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
L1 MarnuTHO€ nojue. DIeKTPOMAarHuTHas 1 1 3 bubmmoreka [JOK
) UHIYKIHS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHe U JIEKTPOMAarHUTHBIE 9 1 bubnunorexa [JOK
' KoJIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCKHE U JIEKTPOMAarHUTHBIE 5 1 bu6nuorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI cTICIMAIBHON TEOPUH 4 | bu6nuorexa [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuorex K
4.1 DneMEeHThI KBAHTOBOW ONTHKHU 6 httfsj?//;.:d::)(];.[rg/7f4lc97c
4.2 Ctpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢
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4.3 ATOMHOE SApPO

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

Uroro no pazneny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 bubmorexca LIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Oo6o0miaromee MOBTOPeHNE 4 Eﬁj;;fg;ggﬁ 41697c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KoaunuyecrBo yacos Jara DJIeKTPOHHBIE
(1]
o/ Tema ypoka B KoHTpoabHbI IIpakTnyeckun H3Y'1€HH ungpoBeie
cero
e padoThI e padoThl 1 oOpa3oBaTe/ibHbIE
pecypchl
1 ®usuka — Hayka o npupoje. Hayunbie meTosl 1 bubnmnoreka [JOK

MMO3HAHMS OKPYKAIOIIEro MUpa

https://m.edsoo.ru/ff0c32e2

Ponb 1 mecTo dusuku B popMUpOBaHUU
2 COBPEMEHHOM HayYHOU KapTUHBI MUPA, B
MPAKTUYECKON JAEITeTbHOCTH JTIOACH

bubnnoreka [JOK
https://m.edsoo.ru/ff0c33e6

MexaHuuecKoe ABHUKCHUE. OTHOCHUTEIILHOCTD
3 MCXaHHNYCCKOI'O ABMXKCHU . HepeMemeHHe,
CKOpPOCTb, YCKOPCHUC

bubnnoreka [JOK
https://m.edsoo.ru/ff0c3508

4 PasHOMepHOE IPAMOIUHENHOE NBUKEHUE 1 bubmmorexa LIOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE IIPSIMOJIMHENHOE JIBI)KEHUE 1 bubmmorexa LOK
yeKop P A https://m.edsoo.ru/ff0c372e
6 CBobOogHOE TIazicHHe. Y CKOpeHHEe CBOOOIHOTO | bubnmnoreka [JOK
MaJICHUS https://m.edsoo.ru/ff0c39cc
. KpuBonunelinoe aBuxeHue. J[Brmxenue 1 bubnmoreka [JOK
MaTepuaibHOM TOUKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHOCUTENBEHOCTH [ anmuiest.
8 Wneprmanbapie cucteMbl orcueTa. IlepBriit 1 buGmorexa LIOK
pi - Hep https://m.edsoo.1u/ff0c3bed
3akoH HrrotoHa
Macca tena. Cumna. IIpuHIMII Cyepro3ummun
9 cui. Bropoii 3akon HII))IOTOHa ilm P 1 bubmmorexa LOK
' p . s https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKU
b K
10 III 3akon HproTOHA AJ1s1 MaTEpUATIbHBIX TOUEK 1 nommotexa LO

https://m.edsoo.ru/ff0c3be8
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1 3aKkoH BCEeMUPHOTO TsAroTeHUsl. Cuia TSHKECTH. bubnmnorexka [JOK
IIepBas kocMu4ecKas CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubnmnoreka [JOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenns. Cuna
13 COMPO . . e bubmuorexa [JOK
MIPOTUBIICHUS MIPH JIBFOKCHUU TeJla B
P P https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WIH rase
[ToctynaTtenbHoe U BpalaTeabHOE ABMKEHUE
14 a0COFOTHO TBEPIOTO Tela. MOMEHT CHJIBL. bubnmnoreka [JOK
[Ineqo cunel. YcnoBust paBHOBECUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaibHOW TOUYKH, CUCTEMBI
bubnnoreka [JOK
15 MaTepUaIbHBIX TOYEK. IMITynbc cuibl. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXPaHEHUs UMITyJbca. PeakTHBHOE JBUKEHHE
PaGota u mouHocTh cuiibl. Kunernueckas
o bubnmoreka [JOK
16 SHEprusi MarepuaibHOi Touku. Teopema 00
_ https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKO YHEPTUU
[TorenuuanbHas sueprud. [lorennnanpHas
17 SHEPrus ynpyro aeopMUPOBAHHON MPYKUHBI. bubnmoreka [JOK
[ToTennuanpHas SHEPrUs Teaa BOIM3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMJIN
[ToTeHunanbHbIe U HETIOTEHIIMAIBHBIE CUJIBL.
18 CBsi3b paOOTHI HETIOTEHIIMATBHBIX CHII C bubmmoreka [JOK
W3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c478c
Tel. 3aKOH COXpaHEHUS] MEXaHUYEeCKOW YHEPTUU
Jlaboparopuas padota «lcciiemoBanue CBSI3U
19 paboThI CUITBI C U3MEHEHHEM MEXaHHUeCKON
SHEPTHUU TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»
20 KonTponbnas pabota no teme «KnunemaTtuka. bubnmoreka [JOK

Z[I/IHaMI/IKa. 3aK0oHBI COXpaHCHHA B MCXAHHUKEC»

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

21 KMHETUYECKOM Teopuu. bpoyHoBCKOE bubamorexa LHOK
PHH. POy https://m.edsoo.ru/ff0c4dc2
nekenue. Anddysus
Xapaxkrep JBHKEHUS U B3aUMOJICHCTBHS YaCTHULL

22 BelecTBa. Mojelu CTpOCHHS Ta30B, KUJIKOCTEH
U TBEPIBIX TN

7 Macca monekyn. KonnyecTBo BeriecTsa.

[Tocrosinnas ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

’5 Wneanpusiii raz B MKT. OcHoBHOE ypaBHEHHE bubnmnoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOcooTHas TeMIIepaTypa Kak Mepa cpenHei

26 KUHETUYECKOU DHEPTUU NBIKEHUS MOJIEKYII bubnnorexa LIOK

P . v https://m.edsoo.ru/ff0c511e
YpaBHenue MeHneneena-Kianelipona

27 3akon [anpToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «lccienoBanue

28 3aBUCHUMOCTH MEXKIY IapaMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza»

79 N3onponeccel B MACAIBHOM Ira3e U uxX bubnuoreka [IOK
rpaduiecKoe MpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TEpMOAMHAMUYECKON

30 CHUCTEMBI M CIIOCOOBI €€ N3MCHCHHUS. bubnuorexa [JOK
KonunuecTtBo Temnotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOIO HUJICATLHOTO Ta3a

31 Bunn Temmonepenadu buGnnorexa LIOK

P https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.
bu6mmoreka [IOK
32 KosmuecTBO TENIOTHI MpHU TEILIONIEpEIAYE.

AnnabaTtHbIl Tporiecc

https://m.edsoo.ru/ff0c5¢36
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1 [IepBbIil 3aKOH TEPMOAVMHAMUKU U €TI0 bubnuoreka [IOK
IIpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
14 HeoOpatumocTs nporieccoB B mpupojae. Bropoit bubnmoreka [JOK
3aKOH TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnmnoreka [JOK
35 [Tpunmun aeiicteus u KII/] TernmoBoi MamuHb hitps://m.c dsof)l.ru 0C600a
36 uxn Kapno u ero KI1J]
37 DKOJI0rH4ecKHe Mpo0IeMbl TEINIO3HEPTETUKH
18 Oo6o06maromuii ypok «MonekyisipHasi (pu3HKa. bubnmnoreka [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
19 KonTponbhas pabota no Teme «MonekynsapHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOJMHAMHUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanue u konaeHcanus. Mcnapenue bubnmoreka [JOK
U KUIICHHUE https://m.edsoo.ru/ff0c63b6
41 AOCoNIOTHAs 1 OTHOCHTEJIbHAS BIIAXKHOCTh bubnuorexa [JOK
Bo3ayxa. HacelmienHsblil nap https://m.edsoo.ru/ff0c64d8
Tsépmoe teno. Kpucrammmueckue u amopgHbie
42 Tena. AHU30TPOIHS CBOMCTB KPUCTAJIOB. bubamorexa LHOK
Kunkue kpucramisl. COBpeMEHHBIE MaTEPUAIbI hitps://m.edso0.ru/H0c6310
43 [ImaBienue u kpucram3auus. Y AenbHas bubnmoreka [JOK
teruiora miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TErI0BOro H6amaHca ngg;ifg;gg}:fowgzo
45 Dnektpusanus Ten. DIeKTpuueckuil 3apsaa. /Isa bubnmoreka [JOK
BHUJIa SJICKTPUYECKHUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
I1
46 | nonymposozm, 3akor coxparca Batmorera L1OK
https://m.edsoo.ru/ff0c6bec
3IEKTPUUECKOro 3apsaa
47 B3aumogeiictBue 3apsanoB. 3akoH Kyiona. bubnmnoreka [JOK

ToueyHbIi 2JEKTPUYECKHAN 3apsi]

https://m.edsoo.ru/ff0c6ced
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Hanpsik€HHOCTD 31EKTPUYECKOTO MO,

bubmuorexa [JOK

48 HpI/IHUan cynepno31/1u1/'1.1/1 ANEKTPUYECKUX hitps://m.cdsoo.rw/ f0C6R
nosieit. Jlunuu HanpsKEHHOCTH
49 Pabora cuit 3IeKTpOCTaTHYECKOTO OIS, bubnmnoreka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMAIIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHMKYN U AUDIIEKTPUKH B
50 SﬂpeKTpOCTaTI/ILIeCKOM nonIe. JusnexTpuueckas bubmmorexa LOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
" bubnmoreka [JOK
51 OnekrpoémkocTb. KonaeHncaTop hitps://m.edsoo. /07126
57 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. bubnmoreka [JOK
DHeprus 3apsyKEHHOTI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas pabdota "N3mepeHue 1
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT AEHCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMPOBAJIBHOTO anmnapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB
DNEeKTPUYECKHUI TOK, YCIOBHS €T0
cymectBoBanus. [locrosinubiit Tok. Cuna Toka.
39 Hanpsokenue. Conpotuiienue. 3akoH Oma Juist
ydacTka [enu
[TocnenoBarenbHOE, apalieIbHOE, CMEILIAHHOE
56 COeIMHEHHE MMPOBOTHUKOB. JIaboparopHast 0.5 bubnmnoreka [JOK
pabota «/3y4eHre CMEIIAaHHOTO COSTMHEHHUS https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTta u MOIITHOCTB AJIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
53 3axkoH OMa 17151 OJIHOM (3aMKHYTOI) 0.5 bu6mmoreka [IOK

SHGKTqueCKOﬁ OeIIu. KOpOTKOG 3aMBIKaHHC.

https://m.edsoo.ru/ff0c7ae0
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Jlaboparopuas padota «3mepenune D]1C
HCTOYHHKA TOKA U €TI0 BHYTPCHHET'O
COITPOTUBJICHUA

DeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONIPOTHBIICHUS

59 1
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTh
60 OnexTpuueckuil ToK B BakyyMme. CBolicTBa 1
ANEKTPOHHBIX IMyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 MpUMECHasi MPOBOAUMOCTh. CBOMCTBA p—n 1 bubmmorexa [IOK
p poBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI
DNeKTpUYECKU TOK B paCTBOpax M pacruiaBax
62 3JIEKTPOIUTOB. DIICKTPOJIUTHIYECKAS 1 bubmorexa [IOK
P ‘ p https://m.edsoo.ru/ff0c82ba
JUCCOITHAIUSA. DJIECKTPOJIN3
DNEeKTPpUYECKU TOK B razax.
. . bubmuorexa [JOK
63 CamoCTOSTeIbHBI 1 HECAMOCTOSTEILHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mosaus. [1nazma
64 DeKTpuYecKrue NpUOOPhI U yCTPOMCTBA U UX | bubnmnoreka [JOK
npaktuyeckoe npumenenue. [lpasuna Th https://m.edsoo.ru/ff0c86fc
bubmuorexa [JOK
65 O06006marmui ypok « JIeKTPOIUHAMIKAY 1
HIETOTIIH YD o https://m.edsoo.ru/ff0c88be
KonTponbHas pabota «neKTpocTaTuKa.
66 [TocTostHHBIN 5IeKTpUYECKHil TOK. TOKH B 1 bubmorexa HOK
p ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
67 PesepBHrlii ypok. KontponbHas pabota mo teme | bubnmoreka [JOK
"DnexkTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O600maronuii ypok mno | bu6mmoreka [IOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KIIACC

KoaunuyecrBo yacos Hara DJIeKTPOHHBIE
Ne | Tema ypoka B KonTpoabHubl IIpakTnyecku U3Yy'i€CHH ungposeie
cero
e paﬁ()T],[ e paﬁoTbl A 06pa30BaTeJ1beIe
pecypchl
ITocTossHHBIE MArHUTHI M NX B3aMOJICHCTBHE.
1 MaraunTtHOe mone. BekTop MarunTHOM 1 bubmmorexa LIOK
’ P . https://m.edsoo.ru/ff0c9778
WHIYKUIUW. JINHUY MarHUTHOW WHTYKIIUH
MarauTHO€ 1oJie MPOBOJHUKA C TOKOM. OTBIT
2 Opcrena. BzauMmoaeiicTBie IPOBOIHUKOB C 1 Bubmorexa IIOK
p ' P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopnas pabota «/3ydueHre MarHUTHOTO | 1 bubnmoreka [JOK
I10JIS KaTYILLIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO TOJIS1 HA TIPOBOHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHas paborta | 1 bubmmoreka [JOK
«HccnenoBanue nefCcTBUS HOCTOSITHHOIO MAarHUTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA ABHKYLLYHOCS
5 3apspkeHnyro yactuny. Cuita Jlopenna. Pabota 1 bugmmorexa LOK
P y Y p ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHnua
OnexkTpoMarHuTHas HHAyKIus. [IoTok BekTopa
6 MarHuTHON uHayKuu. DJ1C nunayknuu. 3akoH 1
3JIEKTPOMAarHUTHOM MHAYKIMU Papanes
. Jlaboparopuas padota «ccienqoBanue sBICHUS i | bubnmnorexka [JOK
JJIEKTPOMArHUTHON MHIAYKIUU https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. fBNnenue camounaykuuu. 9C
8 CAMOUHAYKIIMHA. DHEPTUsI MATHUTHOTO IIOJIS 1 bubmnorexa LOK
Y ' p https://m.edsoo.ru/ff0ca600
KaTYIIKHA C TOKOM. DJIEKTPOMarHuTHOE I0JIe
9 TexHnueckue ycTpoicTBa U UX MIPUMEHEHHE: 1
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IMOCTOAHHBIC MArHUThI, JICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX
YaCTHUll, THAYKIIMOHHAsA 11CYb

10 Oo6o0maromuit ypok «MarauTHoe mnosie. Bbu6mmorexa [IOK
DneKTpOMarHuTHas UHAYKLIHSD) https://m.edsoo.ru/ff0cab82

1 KonTponbnas pabota mo teme «MaruutHoe bubnmoreka [JOK
nosie. DJIEKTPOMarHuTHasE UHIYKLUS» https://m.edsoo.ru/ff0cad58
CB00OO/IHBIE MEXaHNYECKUE KOJIeOaHMsI.

12 ["apmonmnueckue xkonebanus. Y paBHEHHE Bbu6mmorexa [IOK
rapMOHHYECKHX KoJieOanwid. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEeprun
Jlaboparopuas padota «lccienoBanue

13 3aBHCHMOCTH IEPH0JIa MAJIBIX KOJeOaHUl Tpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl rpy3a»

Koneb6arenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUsI B UACATHHOM
bubnuorexa [JOK
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUU bubnuoreka [IOK
B UJICAJIbHOM KOJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaroIuX KolaeOaHUIX.

16 BbIHyK/IeHHBIE MEXaHUYECKUE KOJICOaHMsI. bubnuoteka [IOK
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
Kose0aHus
Ilepemennsblil Tok. CHHYCOUJAIbHBII

17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bubnuoreka [IOK
TOKA. AMIUIUTY/IHOE U JEHCTBYIOIIEE 3HAYCHHE https://m.edsoo.ru/ff0cbd34
CHJIBI TOKA W HAIIPSDKEHUS

18 Tpancdopmarop. [IpousBoactso, nepenaua u

noTpebIeHue NEKTPUUECKON YSHEPTUU
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Y CTpoUCTBO U ITPAKTUYECKOE IPUMEHEHNE

bubnuorexa [JOK

19 AJIEKTPUIECKOTO 3BOHKA, T€HEepaTopa
P . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUM 3JIEKTporepeiayd
DKOJIOTHUECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa nucnosib3oBaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HU
MexanudecKkue BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. CkopocTthb bubnmnorexka [JOK
pacnpocTpaHeHus U JiIuHA BOIHBL. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPOJIOJIbHBIC BOJTHBI
” 3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa. bu6mmoteka [IOK
Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
” ONEeKTPOMarHuTHBIE BOJIHBI, X CBOMCTBA U Bbu6mmorexa [IOK
ckopocTb. Illkana 3neKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paTUOCBS3U U TEJICBUICHHUS.
Passurue cpencts cBsa3u. Pagnonoxanus
bu6mmoreka [IOK
25 KonTponbras padora «KonebaHus 1 BOTHBDY
P P https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA B
26 OHOPOIHOU cpene. ToueuHblii HCTOYHUK CBETA bubnnorexa LIOK
p pene. ' https://m.edsoo.ru/ff0cd350
JIyd cBera
7 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnmnorexka [JOK
[TocTpoenne n300pakeHU B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 otpaxkeuue. [IpenenpHbIil yroa DoJIHOro Bubmorexa IIOK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 Jlaboparopnas pabota «3mepenue nokazarens bubnmoreka [JOK
MPEIOMJIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Moctpoenne n300pakeH B JIMH3E. bubnmnorexka [JOK

®opmyJsia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3BI

https://m.edsoo.ru/ff0cddle
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Jlaboparopuas padota «lcciiemoBanre CBORCTB

31 .
M300paKCHUH B JIMH3AX)
Hucnepcus csera. CroxkHBII cocTaB 0e10ro
32 csera. [[Ber. JlabopaTopHas pabora
«Halnronenue aucnepcuu cBeTa»
13 Wnrtepdepennus crera. udpaxius ceera. bubmmoreka [JOK
JudpakuronHas pemeTka https://m.edsoo.ru/ff0ced22
bubnnoreka [JOK
34 [Tonepeunocts cBeT. BoiH. [lonspuzanus cera
P pusat https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPHI U YCTPOMCTBA U YCTIOBUS
ux 0€30MacHOro MPUMEHEHHUS
['paHuUIBI TPUMEHUMOCTH KJIACCUICCKOM
36 Mexanuk. [locTynarsl cnenuanbHOM TEOpUn bubmorexa [JOK
' 4 t P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3ame]JIeHre BpEMEHH U COKpAaIllEHUE JTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
38 CBsi3b MacChl C PHEPTUEH U UMITYJIHCOM bubmorexa [JOK
p Y ' https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
19 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIeHMAIbHON TEOPUH OTHOCUTEIIHLHOCTH» https://m.edsoo.ru/ff0cf610
®otonbl. opmyna [1nanka. DHeprusi U UMITYJIbC bubmmoreka [JOK
40
dhoToHa https://m.edsoo.ru/ff0cfel6
A1 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmnorexa [JOK
Onmitel A. I'. CtoiteroBa https://m.edsoo.ru/ff0ctfc4
3akonbl poTtodddekra. YpaBHeHue DHHIITEHHA
42 151 porodddexra. «KpacHas rpaHuIIa» bubmorexa HOK
8 B panHll https://m.edsoo.ru/ff0d015¢
dororddekra
13 Hasnenue ceeta. Onbitsl 1. H. JIeGenena. bubnmoreka [JOK

XUMHYECKOE NeHCTBHUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHn4ecKue ycTpoucTBa U MPAKTUIECKOE

44 npuMeHeHne: GoTodIEMEHT, (POTOAATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO/

45 Pemenue 3amaq mo reme «1E€MEHTBI KBAHTOBOM bubnuorexa [JOK
OITUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. Onbitel Pesepdopna

46 10 paccesHuIo a-yactull. [InmanerapHas monuens bubmmorexa LOK

P t P A https://m.edsoo.ru/ff0d091a
aToma
bubnnorexa [JOK
47 [Toctynatel bopa
y P https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue (GOTOHOB MpU
48 ne ey;:o € aToMa C OJAHOTO (1)OBH$I 3HepFI/II/I Ha bubmmorexa OK
p UH a yp p https://m.edsoo.ru/ff0dOafa
npyroil. Buasl criekTpoB
BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoiins.
49 KopnyckyinsapHO-BOJIHOBOH AyaIn3M buGnnorexa LIOK
PHyCKYIIp Y ' https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYXJECHHOE U3JTy4YEHUE
OTkpbITHE paTUOaKTUBHOCTH. OTBITHI
50 Pezepdopaa mo onpeneneHuro cocraBa buGnnorexa LIOK
PPOP P https://m.edsoo.ru/f0d0fd2
PaaOAKTUBHOIO U3IIy4EeHUS
CoiictBa anb(a-, 6era-, raMMa-u3ITydeHuUsI.

51 Binusinue pagnoakTUBHOCTH Ha )KUBbIE
OpraHu3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. 30TONBI.

52 Anbda-pacniag. DIEKTPOHHBIN U MTO3UTPOHHBIN bubnnorexa LIOK

P i P P https://m.edsoo.ru/ff0d1162
Oera-pacmaj. ["aMma-u3imyueHue
DHeprus CBsA3M HYKJIOHOB B sipe. SInepHbie

53 peakuu. SAnepusriii peaktop. [Ipodraems, bubnmnoreka [JOK
IIEPCIEKTHUBBI, YKOJIOTUYECKUE ACIIEKTHI S1EPHOMN https://m.edsoo.ru/ff0d1356
SHEPTETUKHU

bubmmoreka [JOK
54 OnemeHTapHble YacTUllbl. OTKpPBITHE O3UTPOHA. 1

https://m.edsoo.ru/ff0d0e38
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Metoabl HaOIIOICHHUS U PETUCTPALTH
3JIeMEHTapHbIX YacTull. Kpyribii cToi
«DyHaMEHTaJIbHbIE B3aUMOICHCTBHSL.
EnuncTBO m3nueckoil KapTUHBI MUpay

55

Bun 38é€3aH0r0 Heba. Co3Be3nusl, spKue 3BE3/bl,
IITaHETHI, UX BUANMOC IBUXKCHUC. Conneynas
cucrema

56

Conune. ConHeyHast akTUBHOCTE. ICTOUHHK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IBI
TJIaBHOM MocieoBaTeNnbHOCTH. BHyTpeHHee
ctpoeHue 3B€311. COBpeMEHHBIE ITPEICTABJICHHS O
MPOMCXOXKACHUH ¥ dBOonMK COJIHIIA U 3BE3]T

58

Mieunsiii [lyte — Hama ["anakTuxa.
[Tonoxenue u auxenue ConHua B ["anaktuke.
l'anakTuku. YEpHbIE NBIPHI B Spax ralakTHUK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usinyyeHue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KonTponbHas pabota «31eMeHTbl aCTPOHOMUU U
acTpou3uKm»

62

Ob6o6matomuii ypok. Poib ¢usuku u
ACTPOHOMHUHU B 9KOHOMHUYECKOI,
TEXHOJIOTMYECKOM, COLTMAIBLHOM U STUUYECKOM
cdepax JAeaTeTbHOCTH YeTIOBeKa

63

O6o6matomuii ypok. Poib u Mecto pusuku u
aCTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa

64

O6o06maromuit ypok. Pois pusnueckoit Teopun




B (DOPMHUPOBAHUY TIPEICTABICHUH O (PU3UIECKOM
KapTHHE MHpa

Ob6o6matomuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B O0IIEM PSIY COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHBIX IIPEICTABICHUHI O 1
IpupoJie
66 PesepBHblii ypok. MarauTtHoe mouie. 1
ONEeKTpOMarHuTHas UHAYKLHS
67 PesepBHblii ypok. OnTuka. OCHOBbI |
CHELMAIbHON TEOpUU OTHOCUTEIBbHOCTH
68 Pesepnbiii ypok. KBanroBas ¢pusuka. DieMeHTbI | bu6nuorexa IIOK

aCTPOHOMUU U aCTPO(PU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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