


IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHsSI Ha YpOBHE CpeIHEro oouiero oopazoanus pa3padboTana
Ha OCHOBE IIOJIOXKEHUM U TpeOOBaHMH K pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTesbHON
nporpammsl, npenactaBieHHbIXx B PI'OC COO, a takxke ¢ yuérom ¢enepaibHOl padoyeil mporpaMmmbl
BOCIIUTaHUsI M KOHLENUUU HpenojaBaHus ydeOHoro mnpeamera «®usnka» B 00pa3oBaTeNbHbBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Conepxanue nporpaMMmbl MO (U3MKE HamnpaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTuHbI Mupa obydatontuxcs 10—11 kimaccoB npu oOyueHnn ux Gu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOrO Tonxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC
COO K miaHUpPyEeMBIM JIMYHOCTHBIM, MPEIAMETHBIM M METalpeJIMETHbIM pe3yjbTaTaM OOydYeHHMs, a
TaKXKe YYUTHIBACT HEOOXOAMMOCTb pEAIM3alUU MEXIPEAMETHBIX CBA3eH (U3UKU C ECTECTBEHHO-
Hay4YHbIMM Y4eOHBIMU IpeaMeTamMu. B Hell onpenenstoTcss OCHOBHbIE LEIM HM3y4eHUs (U3MKM Ha
YPOBHE CpeIHEro oO0IIero oO0pa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHUSA Kypca (DU3HKH:
JMYHOCTHBIE, METAlpeIMETHBIE, IPeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIaHUpPYEMble pe3ylbTaThl OCBOGHHs Kypca (u3Mku Ha 06a30BOM YpOBHE, B TOM 4YHCIE

MPEIMETHBIC PE3YIbTATHI IO TOAaM O0YUYCHHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHUs..

dusnka Kak Hayka o HauOosiee OOLIMX 3aKOHAX HPUPOAbI, BHICTYNAs B KayecTBE Y4eOHOTro
IpeiMeTa B IIKOJIE, BHOCUT CYUIECTBEHHbIH BKJIaJ] B CHUCTEMY 3HaHMM 00 OKpYKalolleM MHpeE.
IlIkonbHBI Kypc QU3MKH — CHUCTEMOOOPa3yIOUINi sl €CTECTBEHHO-HAyYHBIX y4YeOHBIX HPEIMETOB,
MOCKOJIBKY (PM3WYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB W SIBICHUH, W3y4aeMbIX XHMUEH,
Ouosioruelt, ¢uznyeckoi reorpadueit u actpoHomueil. lcmonb3oBaHuMe M AaKTUBHOE IPHUMEHEHHE
bu3NYeCKUX 3HAHWHA ONpeneNsieT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
JHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYEHUs HOBBIX MAaT€pUAIOB C 3aJaHHBIMU
CBOWCTBaMH U Apyrux. M3yueHwe (pu3MKM BHOCHT OCHOBHOW BKJAaJ B (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHON KapTUHBI Mupa OOydaromMxcsi, B (OPMHUPOBaHHUE YMEHHHM NPUMEHSATh HAy4HBIM METOJ
MO3HAHUS MPYU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca ¢u3uku JUis ypOBHS CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH ps UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmumocmu. B CcOOTBETCTBMM C HEHl Kypc SIBJISETCS JOTMYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCEX pa3fenoB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOM, Tak M
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM C HeW Marepuall Kypca (QU3UKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPEJICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanmuzanust mpeanosnaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
MOTeHIIMaIa PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS (U3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33pPEHUECKUMH, HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes npuxnaownoti nanpasnennocmu. Kypc ¢Gu3MKu mOpeanojaraeT 3HaKOMCTBO C IIUPOKHUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUHN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoea  skonoeuzayuu  peanusyercs IOCPEJICTBOM  BBEICHHS  DJIEMEHTOB  COJAEpIKaHMS,
MOCBALIEHHBIX YKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH U
TEXHOJIOTHUH, a TaKke 00CYXJAeHUs MPoOJIeM PallMOHAIBHOIO MPHUPOAONOIB30BaHUS U SKOJIOTHYECKON
0€30I1aCHOCTH.

CrepHEBBIMH dJIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpEJHEro o0Iero oopa3oBaHus SBISIOTCS
¢usnueckue teopun (popMUpOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (PU3NYECKOU TEOpHH,
ponu (yHIAMEHTalIbHBIX 3aKOHOB M MPHHLMIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPHPOJIE,
rpaHuIaX MPUMEHUMOCTH TEOPH, U OMMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHHUM U MPOLIECCOB).



CucTeMHO-eSTETbHOCTHBI MOAX0M B Kypce (M3HMKHM peaqu3yercss MHpexkIe BCero 3a Cuér
OpraHu3alK KCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. [l 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HUCHOJB30BAHHWE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB MU J1aOOpaTOPHBIX
paloT, KOTOpbIe B IIporpamme Mo (pusnke 0ObeAUHEHB! B OOIIMN CIMCOK YYEHUYECKUX MPAKTUUYECKUX
pabot. Beiienenue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT, MPOBOIUMBIX ISl KOHTPOJIS M OLCHKH,
OCYILECTBIISETCA YYaCTHUKaMU 00pa30BaTENIbHOrO MpoLiecca UCX01s U3 0COOEHHOCTEH IIIaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpm 3TOM obOecrieunBaeTcsi OBIAJEHUE OOYYAIOIUMUCS YMEHHSIMU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH U [TOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bosbioe BHUMaHME yIeNnseTcsl PELIeHHI0 pacu€THBIX M KaueCTBEHHbIX 3ajxad. Ilpu stom s
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO 3aJaHHOM (PHU3MUYECKOW MOJEINbIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jesa Kypca, Tak U
UHTETpUpPYs 3HAHUS U3 PasHBIX pa3zenoB. /g KaueCTBEHHBIX 3a7ad PUOPUTETOM SIBIISIOTCS 3aJJaHUS
Ha OOBsSICHEHUE MPOTEKaHUs (PU3NYECKUX SBJICHUN U IPOLIECCOB B OKPY)KAIOLIEH JKU3HU, TpeOyrolue
BbIOOpa (PU3UUECKOM MOJICNHN JJISl CUTYalluH MIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanuamu OI'OC COO k MarepualbHO-TEXHUYECKOMY OOECIIEUEHUIO
ydeOHOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS
JOJDKEH M3Yy4aThCsl B YCIOBUSX NMPEAMETHOro KaOuMHEeTa (PM3UKU WIM B YCIOBHUAX HHTETPUPOBAHHOIO
KaOMHEeTa MMPeIMETOB €CTeCTBEHHO-HAYYHOTO IUKIA. B kabuHeTe QU3MKN JOIHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpYyJOBAaHUE JUIS BBIIOJHEHUS YKa3aHHBIX B IporpamMme Ho (HU3UKE y4YEHHMUECKUX
[IPaKTUYECKUX PabOT U AEMOHCTPALMOHHOE 000y I0BaHHE.

JleMOHCTpalMOHHOEe 000py1oBaHuEe (GOPMHUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY IEPEYMCIICHHBIX B IpPOTrpaMMe IO (hHU3HMKE KIFOYEBBIX
JEMOHCTpalMi Ui HMCCIENOBaHMS H3YYaeMbIX SIBIEHMH H MPOLIECCOB, HMIMPUYECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 00OpynOBaHME JIi YYEHMUYECKHX IPAKTUYECKUX paboT ¢GopMHUpyeTcss B BUAE
TEMAaTHYECKHX KOMIUIEKTOB M 00ECIEeUnBaEeTCS B pacuéTe OJHOrO KOMIUIEKTA Ha JIBYX OOYYarOIIUXCS.
TemaTnueckue KOMILIEKThI Ja00OPAaTOPHOr0 000PYOBAHUS JOIKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM
HCIOJIb30BAaHNHU aHAJIIOTOBBIX U LHU(POBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM
B BUJie HU(PPOBBIX 1aOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HMHTEpeca M CTPEeMJICHHsI OO0YyYaroIuXcs K HAyYHOMY H3YYEHHUIO MPUPOJIH,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE TMPEACTAaBICHUM O  HayyHOM  MeETOJe TO3HaHus U  (OpMUPOBaHUE
HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHME HAy4YHOTO MHPOBO33PEHUSA Kak pe3yjibTaTa H3y4E€HUS OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

e (opMUpOBaHME YMEHUI OOBACHATH SIBIEHUS C HCIOJb30BaHUEM (PU3MUECKUX 3HAHUHM U
Hay4HBIX JOKa3aTeIbCTB;

e (opmupoBaHue NpencTaBiIeHUN 0 poiu (GU3MKHU Ui Pa3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.
JlocTiKeHHne 3TUX Lieield oOecreunBaeTcs peleHueM CIeayloIuX 3a1a4d B Impolecce U3yuyeHus
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:
e @puoOpeTeHHe CUCTeMbl 3HAHUH 00 O0OHmMX (QHU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIOYAas MEXaHUKY, MOJEKYJSpHYIO (U3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI aCTPOPU3HKH;

e (dopMHUpOBaHME YMEHHH MPHUMEHSATh TEOPETHUYECKHE 3HAHUS Ul OOBSICHEHUS (PU3MYECKHX
SBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3WYHBIX 334 C SBHO 33/IaHHON (DU3MUECKON MOJEIBIO,
3a/1a4, MOJAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE co37aHue (U3MUECKON MOJeH, aJeKBaTHOU
YCIIOBUSIM 3a71a4H;
e [oOHUMaHHE (UINYECKUX OCHOB U TMPUHIUIOB JEUCTBUSA TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;
® OBJAJICHUE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHHUS W TPOBENCHUS (DU3MUECKHUX
JKCIIEPUMEHTOB, aHAIM3a M WHTEPIpeTanud HUH(OOPMALUU, OMPEICIICHUS TOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCJIOBUM JUIsi pa3BUTHUS YMEHMH NPOECKTHO-HUCCIIECIOBATEIBCKOW, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydyenue ¢usuku (0a30BbIl ypOBEHb) Ha YPOBHE CpeHEro 00IIero oopa3oBaHus OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemelii B mporpamMme mo (¢u3uKe MepeyeHb JTa0OpPaTOPHBIX W MPAKTUYECKUX pPaboT
SIBIIICTCS. PEKOMEH/IOBAaHHBIM, YUUTEIb JIeaeT BBIOOpP MPOBENCHUS JTaOOPATOPHBIX PabOT U OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00yJaromuxcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®usznka — Hayka O npupoae. Hayunble Meroasl IO3HAaHMs OKpyxaroumero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MPOLIECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GU3NICCKUX SBICHUH U mpoieccoB. Hayunbie runore3sl. @u3ndecKue 3aKOHbI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (prU3HUecKux 3aKOHOB. [IpUHITNI COOTBETCTBUS.

Poinb n Mecto ¢pusuku B hopMupoBaHHH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUIECKOM
NEeSATEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBuwxeHue. OTHOCUTETBHOCTh MEXaHHYECKOro aBibkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpeoHsii CKOpPOCTb, MTIHOBEHHass CKOPOCTb) U  YCKOpEHHUE
MarepualibHOM TOYKH, MX NPOEKIMHM HA OCH CUCTeMbl KoopAauHaT. ClOoKeHHe NepeMeuIeHud u
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TMpsSMOJIMHEHHOe JBWkeHHe. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe najgeHue. Y cKopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBrxeHue. J[BUkeHNE MaTepUaIbHOW TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM 1O
MOJIYJII0 CKOpPOCTBIO. YTIIOBasi CKOPOCThb, INWHEHHass ckopocTh. [lepwomg um wyactota oOpaieHus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHME: CHUIOMETp, JBHKEHHE CHapsi/ioB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, WILTIOCTPAIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeobpa3oBaHue ABUKEHHUM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenue yckopeHust CBOOOHOTO MaCHHSI.

HanpasiieHne CKOpOCTH IPHU IBHIKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMUSI C LIENbIO OIIPEIEICHHSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IIYTSMH, IPONHJIECHHBIMU TEJIOM 3a IIOCIEHOBATEIIbHBIC
paBHBIE NIPOMEXKYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM [BMKCHMM C HA4aJIbHOM CKOPOCTBIO, PaBHOH
HYJIIO.

W3ydyeHne nBuKEHUS IIApUKa B BI3KOU XKHUJIKOCTH.

W3yuenne nBMKEHUS TejIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['amunes. llepswiii 3akoH HeroToHa. MHepuuanabHble CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpunnun cynepno3uuuu cuwi. Bropoi 3akon HeloToHa ajisi maTepuanibHOU
ToukH. Tpernii 3akoH HproTOHA U151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckosbkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJNbXEHMs M cuia TpeHus nokos. Koadduuuent tpenus. Cuiia CONpOTHUBICHMS IPU
JBUKEHUHM TeNa B KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeA.

TexHnyeckue ycTpolcTBa M INPAKTUYECKOE  INPUMEHEHHME: TOJUIMIIHMKYH, JBH)KECHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U TTAJCHHH.

CpaBHEHHE CHUII TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXXHUHE U PE3MHOBOM 0Opasiie,
oT ux aedopmariiu.

HccnenoBanue ycioBuii paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coOXpanenus 6 MexaHuke

HNmnynbe MaTepualbHOW TOYKM (Teda), CUCTEMbl MaTepHUalbHbIX TOYeK. MMIynbC cuIBl U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABMKEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuaabHOM TOUukH. Teopema 00 U3MEHEHNUN KUHETUYECKOM HEPTUH.

[TorenumaneHast sHeprus. lloTeHuuanbHas SHeEprus yHpyro aeGOpMUPOBAHHON MPYKUHBI.
[ToTeHunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loreHnuanbHble M HEMOTEHUMANbHble CHiIbl. CBs3b pabOThl HEMOTEHIHUAIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHepruu.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPHMEHEHHE: BOJOMET, KOMNEpP, IPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKET.

Jlemoncmpayuu



3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEeHIMATLHON YHEPTUU B KHHETUYECKYIO H 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsa3u pabOThl CHJIbI ¢ U3MEHEHMEM MEXAaHMUYECKOW SHEpruM Tejla Ha Ipumepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOH TEOpHMM M HX OIBITHOE OOOCHOBAaHME.
BpoynoBckoe nsmwxkenue. Jupdysus. Xapakrep ABIKEHUS W B3aUMOJCHCTBUS YACTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temneparyp Llenscns.

Mopnens wuaeanpHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOopuUu
uealbHOro raza. AOCONIIOTHAs TeMIleparypa Kak Mepa CpeJHed KMHETHYECKOM SHepruH TEeIioBOro
nBrkeHns yactul rasa. [llkama temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHUE MenaeneeBa—
Knaneiipona. 3akon /[lanbroHa. HM3ompouecchl B HMIEaJbHOM TIa3€ € IOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['padudeckoe npencTaBieHHe U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE BEIECTBa, (GoTOorpaduu MOJIEKYJl OPraHUuYEeCKUX
COCIMHECHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKECHHUSI.

Mopnaens onbiTa [HTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS U1€aJIbHOTO ra3a, U30MpoIIECChHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEK/ly TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHaMmuyeckasi cucremMa. BHyTpeHHsS SHEprus TepMOJANHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ u3meHeHus. KonndecTBo TemiaoTel U paboTa. BHyTpeHHss1 sHEprus 0AHOATOMHOIO HAEaIbHOTO Ia3a.
Bunel Teruionepenadn: TEIIONPOBOJHOCTb, KOHBEKLHs, W3JIy4EHHME. YJIenbHasd TEIUIOEMKOCTD
BeniecTBa. KoanuecTBo TEIIOTHI P TEIUIONEpEaaye.

[Tonsitue 06 agmabatHoM mporecce. [lepBoiii 3akoH TepMmoauHaMukH. [IprMeHeHuEe mepBoOro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTepnperanus padoTs rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIMNBL IeHCTBUA TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEpruum B
TerioBbix MamuHax. Koadduuuent nonesnoro aedictBus TteroBoil mammHbl. [lukn KapHo u ero
KOA(QPHUIUEHT MOJIE3HOTO JAeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHnyeckue ycTpolicTBa M MPAKTUYECKOE NPHUMEHEHHUE: JBUTaTelb BHYTPEHHEIro CropaHus,
OBITOBOM XOJIOAUIBLHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpruH Tesla IpU COBEPIICHUH PadOThI: BHUIET MPOOKU U3 OYTHUIKU MO
NeiCTBHEM CXaToro BO3JyXa, HarpeBaHue »ddupa B JATyHHOH TpyOke myTéM TpeHHs
(BuIeOIeMOHCTpAIIHS ).



N3meneHue BHyTpeHHEH dHepTruu (TeMrepaTypsl) Tella Ipu TeIuionepeaaye.

OnpIT Mo aguabdaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapoobpazoBanue u KoHacHcanus. lcmapenue u kumeHue. AOCONIOTHAS W OTHOCHTEIbHAsS
BJIQKHOCTh BO3AyXa. HacellieHHbl map. VYenbHas TeioTa MapooOpa3oBaHUsi. 3aBHCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT JAABJICHUS.

Teépnoe Teno. Kpucrammuueckue u amopduble Tena. AHU30TPOIHUS CBOWCTB KPHCTAJUIOB.
Kunkue kpuctamnsl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHue u Kpucraum3anus. YJelbHas TerioTa
riasnenus. Cyomumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAIIOPUMETD,
TEXHOJIOTUH MMOTYYCHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanus KPUCTaJIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3mepenne OTHOCUTENBHOMN BIAKHOCTH BO3IYyXa.

Pa3znen 4. DiekTpoanHamMuKa

Tema 1. Inekmpocmamuka

Onektpuszanus Tell. JJeKTpudecKuid 3apsa. [[Ba Buaa snekrpuueckux 3apsanoB. [IpoBoaHuku,
JUBJIEKTPUKY U TOJIYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHslll 3J€KTpUYECKHM 3apsif. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTB AeKTprudecKoro nosis. [IpuHnum cynepno3unny JIEKTPUYECKUX NOoJIeH. JInHun
HANPsDKEHHOCTH AIEKTPUYECKOTO TTOJISL.

Pabora cun anexkrpocrarnyeckoro mnois. Ilorenuuman. Paznocts morennumanos. [IpoBoaHuku u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM MoJIe. J(MaaeKTpuuecKas NpOHULAEMOCTb.

OnektpoémkocTh.  KoHmeHcaTop. DNeKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. DHEprus
3apsHKEHHOI0 KOHAEHCATOPA.

TexHuuyeckue yCTpOHMCTBAa UM NPAKTHUECKOE NPUMEHEHHUE: DIJIEKTPOCKOI, 3JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJIEHUE 3JIEKTPOIIpHOOpPOB, KOHIEHCATOP, KOMPOBAIbHBIN anmnapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

B3aumonencTBue HadIEeKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHcaTopa OT IUIOMIAJU IUIACTHUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax



DNEeKTPpUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcroununku Toka. Cuina
ToKa. [IoCcTOSIHHBII TOK.

Hanpspokenune. 3akon Oma U1 yyacTka LIETH.

DNEeKTpUYECKOe CONPOTHUBIICHHE. Y IEJIbHOE CONpOTHUBIEHHE BenlecTBa. llocnenoBarenbHoe,
[apajuIeJIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUYECKOTO TOKA.

DONeKTpOABMKYIasi CUJla M BHYTPEHHEE CONPOTHBIICHHE HCTOYHMKAa ToKa. 3akoH Owma i
MOJTHOM (3aMKHYTOM) AJIeKTpUIecKoi nenu. KopoTkoe 3aMpIikaHue.

DNeKTpOHHAs MPOBOJUMOCTH TBEPIABIX METAIOB. 3aBUCHUMOCTh COIPOTUBIIEHHS METAJLIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ MpUMECHasi IPOBOAUMOCTh MOJIYNPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [loaynpoBogHIMKOBBIE TPUOOPHI.

ONEeKTpUYeCKHii TOK B pPacTBOpPaX M pacIulaBax AJIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCOoLMaIus. DIEKTPOIIU3.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATENbHBIM pa3psa. MoaHusl.
[Ina3zma.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHME: aMIIepMETP, BOJBTMETP, PEOCTarT,
UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE NMPUOOPHI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIA AHOM,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTh CONPOTUBIICHHUSI LIWJIMHIPUYECKUX TPOBOJHUKOB OT JIIMHBI, IJIOIIAM TONIEPEUHOIO
CEUEHUs U MaTepuaa.

CwMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe n3mepeHue NIEKTPOABHKYILEH crilbl. KOpoTkoe 3aMbIKaHME raJIbBAHUYECKOTO 2JIEMEHTA
1 OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTh COIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydyeHne CMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexTponusa.

Me:xnpeamerHbie CBSI3U

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kijacce ocymiecTBiasercs ¢ y4ETom
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpadpuu U
TEXHOJIOTUH.

Meosicnpeomemnvle nonsimusi, CBI3aHHbIE C MU3YYEHHEM METOJOB HAy4YHOI'O MO3HAHHUS: SBJICHUE,
Hay4yHbI (akT, runoresa, (u3NYecKas BETUYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, JIMHeHHass (QyHKIus, napaboia, rumnep0Oona, Ux
rpaduKH U CBOICTBA, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexannueckoe NBUKEHUE B KUBOU npupoje, 1uddys3us, 0cMocC, TEMIO0OMEH JKHUBbBIX
OpPraHu3MOB (BHUIbl TEIUIONEPEaul, TEIJIOBOE PAaBHOBECUE), JJIEKTPUUECKUE SBJICHUS B JKUBOU
MIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TeJ, KMIKOCTEH W Tra3oB, AJIEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLMALINS, FaJIbBaHHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozusi: NpeoOpa3oBaHUE JBUKEHUM C MCIOJIb30BAHUEM MEXaHM3MOB, Y4€T TpPEHHUS B
TEeXHHKE, MOAMUITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (pakera, BOJOMET U
ApyTHUEe), IBUTATENIb BHYTPEHHETO CrOpaHus, napoBast TypOuHa, OBITOBOW XOJIOAMWIBHUK, KOHUIIMOHED,
TEXHOJIOTUH MOJIYYSHHs] COBPEMEHHBIX MaT€pPHAJIOB, B TOM YKCIIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH,
NEKTPOCTATUYECKAsT  3allUTa, 3a3€MJIEHME JJIEKTPONpPHUOOpPOB, KCEPOKC, CTPYMHBIH IPHUHTED,
AJIEKTpOHArpeBaTesibHbIe MIPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMonelcTBHE NOCTOSHHBIX MarHuTOB. MarnutHoe mnoiie. Bekrtop
MarHuTHOM MHAyKUWU. [IpuHIMI Cyneprno3unuy MarHUTHBIX Mojed. JIMHUM MAarHUTHOM MHIYKLIMH.
Kaprtuna nuHuii MarHUTHOM MHAYKLMH M1OJIS1 TOCTOSSHHBIX MAarHUTOB.

MarauTHO€E 1oJjie TPpOBOJAHUKA ¢ TOKOM. KapThHa JIMHUMN MHAYKIMU MarHUTHOTO TOJISI JITTMHHOTO
MPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOI'O IPOBOJHUKA, KaTylIKH ¢ TOkoM. OmbIT Dpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna JlopeHua, eé Monysib U HampaBieHHE. [[BUKeHHE 3apsKEHHOM 4acTUIBl B OJJHOPOJIHOM
MarHuTHOM noje. Pabota cusl Jlopenna.

SBneHue  JNEKTpOMAarHUTHOM  MHAYKIMHU. IIOTOK  BEkTOpa  MarHUTHOW  MHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe Tmosie. DJIEKTPOJABIKYINAs CUJla MWHAYKIWA B  IPOBOJIHHUKE,
JBUKYILIEMCSI IOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNIeKTpOMarHuTHOE MoJIe.

TexHuueckue  yCTpOMCTBAa W NPAKTHYECKOE  NPUMEHEHHUE:  TNOCTOSIHHBIE  MarHuTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MarHUTA Ha pPaAMKY C TOKOM.

HccnenoBanue sABieHUS IEKTPOMAarHUTHON MHTYKIIUH.



Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€OAHUS

Konebarenbnas cucrema. CBoOoaHbIe MexaHWyeckue kojeOanus. ['apmMoHnMdeckue KoneOaHHS.
[Tepuon, wacrora, amruintyaa u (aza konedanuit. [IpyKMHHBIH MasTHUK. MaTeMaTHYECKUA MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanwuii. [IpeBpaienrne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiii  koHTyp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJeOaHUS B  HJCAIBHOM
KoJIe0aTenbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMH KOJCOAHUSMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HIeaTbHOM K0J1e0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyXawMUX KoyieOaHUsAX. BBIHYXICHHbIE MeXaHHYECKHue KoJaeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii TOk. CHHyCOMJAJIBbHBI IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA M HATIPSIKECHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U MOTPeOJICHHUE DIIEKTPUUYECKOW  HHEPIUU.
DKOJIOTHYECKHEe  PHUCKHM TpU  TMPOU3BOJACTBE  dJeKkTposHepruu. KymapTypa  HMCIONb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPUUYECKHI 3BOHOK, T'€HEpaTop
[IEPEMEHHOT0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

UccnepoBanue mnapameTpoB KoJjieOaTENbHOM CHUCTEMBbl (TIPYKUHHBIA WIM MaTeMaTHYeCKUN
MasITHHK).

HaGurotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.

OcuusiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HAIPSDKEHHS] OT BPEMEHHM ) JIJIS DJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3oHanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PpE3UCTOpa, KaTYHIKM HHIYKTUBHOCTU U
KOHJICHCATOpA.

Monenb TUHUY 3JEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MAJIbIX KOJeOaHUM Ipy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpys3a.

HccnenoBanne nmepeMEeHHOro TOKa B LIEMIM W3 TOCJIENI0BATENIbHO COEIMHEHHBIX KOHIEHCATOpaA,
KaTYUIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsLe 60IHbL

MexaHnnyeckue BOJHBI, ycnoBus pacrnpoctpaHeHus. llepuoa. CkopocTh pacnpocTpaHEHUs U
myHa BoJIHBL. [lomepeuynsie U mpoaonbHBIE BOJHBL. WMHTepdepeHuns u audpakius MEXaHHUYECKHX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHS HW3JIYYEHHMS JJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTtanusi BekTopoB E, B, V B snexrpomarnutHOW BOJiHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHue, MperoMIIeHHe, oisspu3amnus, nudpaxius, narepdeperns. CKopocTh dIEKTPOMAarHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TENEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasi AUArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajaap, paauonpuéMHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.



Kone6momeecs: Teno Kak HCTOYHHK 3BYKA.

Habntonenue oTpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne naTepdepeHnu 1 AuPpakiud MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, IPEJIOMIIEHHUE, IOJSpU3aLHUs,
mrdpakius, tHTepEpeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamoiiMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOW cperne. Jlyu
cBeTa. ToueuyHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300paKeHU B INTIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTellb MPETOMIICHHS.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHYTPEHHErO OTPAKECHMUS.

Hucnepcus cBera. CnoxxHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparone u pacceuBarolmiue JaUH3bl. ToHKas auH3a. DOKYCHOE pAacCTOSIHME M ONTHYECKas
cwiia TOHKOM nuH3bI. [locTpoeHue nzobpakeHuii B COOMparOIIUX U paccerBaronmx auH3ax. Gopmya
TOHKOU JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas ontuka. MaTepdepennmst cBera. KorepeHTHbIE WCTOYHUKH. Y CIIOBUS HAOIIOIACHHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceeta. Judpakunonnas pemerka. Y cioBue HaOIOICHUS TIaBHBIX MAaKCUMYMOB MIPU
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[lonsipuszanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTUYECKOE MPHMEHEHHE: OYKHM, JIyma, QoToarmapar,
MPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAsl OMNTHKA, IU(paKUMOHHAS pelIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKeHUE U peroMieHHe cBeta. OnTuueckue npuodopsl.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TUH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HaGmronenue qucnepcuu cera.

[Tonyuyenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pazgen 6. OcHOBBI cienaJIbHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl TPUMEHUMOCTH KJIacCMUeCKOM MexaHukH. [locTynaTel chneuuaibHOM TEopuu
OTHOCUTEITHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETAa B BaKyyMe, MPHHIIUI OTHOCHUTEIBHOCTH
DUHIITEWHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHH M COKpaIlleHNE JJTUHBI.
DHeprusi ¥ UMINYJIbC PEISATUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl C PHEPTHUEH U UMITYJIHCOM PETSITUBUCTCKOM YaCTHUIIBI. DHEPTHUSI TIOKOS.



Pa3nes 7. KBantoBas puszuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiTue u ucciaenaopanue ¢oroddpdexra. Onbiter A. I'. CromeroBa. 3akonbl ¢doTodrddekra.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gortorddexra.
JlaBnenue cBera. Onwithl [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa U MpakTUYeckoe npuMeHeHue: (poTosnemMeHT, GoToAaTINK, CONHEUHAs
Oarapesi, CBETOAHO/I.
Jlemoncmpayuu
Dot PeKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -uactuil. [lnanerapHas mozaens
atoMma. [locrynater Bopa. M3inydenue u noryiomnieare (HOTOHOB MPU MEPEX0JIe aTOMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0poja.
BoustHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KopryckynsspHO-BOJHOBOM Tyanu3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHnuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPalIbHbIA aHaJIU3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmroienue nuHeHvaThIX ClIeKTPOB U3IIYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JI0Ka3bIBAIOIUE CIOKHOCTh CTpoeHHs spa. OTKphITHE PaJUOAKTHUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHuio coctaBa paauoakTUBHOIO u3nydeHus. CoiicTBa anbda-, 6era-,
raMMma-u3iiydeHus. BausHue paaioakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.
OTkpbiTHE NTPOTOHA U HelTpoHa. HykiionHas mozens sapa I'elizen6epra—lBanenko. 3apsn spa.
Maccosoe uncio sapa. M3oromsl.
Anbda-pacnan. DNEKTpOHHBIH U TO3UTPOHHBIA Oera-pacmaj. ['amma-usznyyeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepublii peaktop. TepmosnepHblii cuHTe3. [IpoGieMbl U MEPCHEKTUBBI SAEPHON SHEPreTHKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTeTUKH.
OnemeHTapHbIe YacTULIbl. OTKPBITHE O3UTPOHA.
MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAeHCTBU. EAMHCTBO (pM3NYecKoil KapTHHBI MUpa.

TexHu4eckue yCTpoNCTBa U MPAKTUUYECKOE MPUMEHEHNE: TO3UMETP, KaMepa BuibcoHa, saepHbIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BATHA acCTpOHOMHUU. IIpHKIIagHOE N MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IIAHETHI, X BUAUMOE JBI)KEHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. McTounuk sHeprun ComnHua u 3BE37. 3BE31bI, UX OCHOBHBIE
XapaKTepUCTUKU. JlMarpaMMa  «CHEKTPAJbHBIM  KJIacC —  CBETUMOCTb». 3BE3ABI  IVIABHOM
[IOCJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3] INIABHOW I1OCJIE0BATEIbHOCTH.
BuytpenHee cTtpoenue 38€31. COBpeMEHHbIE IIPEICTABICHHS O IPOUCXOXKACHUU U Bosronu CosHua u
3BE3/. OTarbl )KU3HU 3BE3NL.

Muneunbiii [Iyte — nHama ['amaktuka. Ilonoxxenue u nuxenue ConHua B ['amaktuke. Turnbl
rajlakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIAPax TAJNAKTHK.

Bcenennas. Pacmpenne Bcenennoii. 3akon Xa606ma. Paz6eranue ramaktuk. Teopusi bosbiioro
B3pbIBA. PEIMKTOBOE M3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronenus: HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHHEM KOMITBIOTEPHBIX TNPHIOKEHHUHA ISt
OIpeJIeJIEHUs MOJI0KEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE c0o3Be3usi CeBepHOro
MOJIYLLIAPUS U IPKUE 3BE3bIL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponp ¢u3nku M acTpOHOMHUU B HSKOHOMHMUYECKOW, TEXHOJOIMYECKOW, COIMAIbHOW M 3THYECKOMN
cepax IesITETHLHOCTH YeNOBEKa, POib M MECTO (M3MKM M acCTPOHOMHUU B COBPEMEHHOW Hay4dyHOU
KapTUHE MHpa, posib (GU3UYECKOM TeopuH B (OPMHUPOBAHUM IPEJCTABICHUH O (PU3NUECKON KapTHHE
MHUpa, MECTO (HU3NYECKON KApTHHBI MHUpa B OOLIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPECTaBICHUN O IPUPOE.

Me:xnpeamerHble CBSI3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kkijacce ocymiecTBisercs ¢ y4éTom
COJIEpKaTENIbHBIX MEXKIPEAMETHBIX CBSA3€M C KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemnvle nonsimusi, CBI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O MO3HAHHUS: SBJICHUE,
Hay4HbI (akT, runoresa, (u3MYecKas BETUYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOIEINIb, U3MEPEHHE.

Mamemamuka: pelieHne CUCTeMbl YPaBHEHHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKJECTBO, BEKTOPbI M MX MPOEKIUU HA OCHU
KOOp/MHAT, CJOXXEHHWE BEKTOPOB, IPOU3BOJHBIC DSJIEMEHTAapHBIX (YHKIMHA, NPU3HAKU 110100us
TPEYrOJIbHUKOB, OIPeIeJIeHHE MIOMAAN II0CKUX GUryp u o0béma Ted.

Buonoeus: snekrpuueckue SBIEHUS B JKUBOHM INpupone, KojeOaTelbHble ABWKEHHS B >KUBOU
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOU MPUpPOAE, ACHCTBUE pasivalliy Ha KUBbIE OPraHU3MBI.

Xumus: CTpPOEGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKasl CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBINA aHAIN3.

l'eocpaghus: marHuTHBIE TONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pPyA, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonocusi: TUHUM DJEKTPONEPENad, TE€HEpPaTop IEPEMEHHOIO TOKA, JJIEKTPOABUIATENb,
UHAYKIMOHHAs Te4b, pajap, paauoONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune y4yebHoro npenMera «dPu3nka» Ha YpPOBHE CpelHEro olmiero oopasoBanus (0a30BbIN
YpOBEHB) JOKHO OOECHEeYHTh JIOCTIDKEHUE CICAYIOIIUX JIMYHOCTHBIX, METAlpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yabTaThl OCBOCHMs ydeOHoro mpeamera «PDu3MKa» OKHBI OTpPaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3ULMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHWH,
COOTBETCTBYIOLINX TPAJAULIMOHHBIM IEHHOCTSAM POCCUHCKOTO OOIIEeCTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITa W OIBITAa JESITEIbHOCTH B IPOLECCE PEaTM3allMd OCHOBHBIX HAIIPABICHUH BOCIMTATEIbHOU
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHcKoOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3HMIUU OO0YYArOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I1EeCTBa;

NPUHATHE TPAIUIMOHHBIX  OOIICYEIIOBEUECKUX TyMAaHHCTUYECKHX M JEeMOKPATUYECKHX
LICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpPEcax TIPaKIaHCKOTO 0OIIecTna,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAILHBIMUA HHCTUTYTAMU B COOTBETCTBUH C UX (DYHKIHMSIMH U
Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOM IEATETHHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUNHCKOM I'pakITaHCKON MIEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHHUCKHUX YUYEHBIX B
o0nactu (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CTIIOCOOHOCTh OIIGHWBATh CHTYAalMI0O M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOSHHUE YCTOWYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IPHCYILETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEpEeC K Pa3In4yHbIM cdepaM NpodecCHOHANBHON NesATeTbHOCTH, B TOM YHCIE CBA3aHHBIM C
(¢u3MKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHMI0O M C€aMOOOpa30BaHHMIO B o0nacTh (U3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUYECKON  KYJIbTYpBl, OCO3HaHHME IJI00AJIBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOIIeMm;

IUTAHUPOBAHUE M OCYILIECTBIICHHE JIEHCTBHI B OKpY’KaloIIeHd cpelle Ha OCHOBE 3HaHUS Lesei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHre OmbiTa AEATENIbHOCTH SKOJIOTHYECKOM HAarpaBIeHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 1o pu3HKe;



7) HIEeHHOCTH HAYYHOT'O TIO3HAHUS

chopMHPOBaHHOCTE MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUS
¢bu3nveckoil HayKw;

OCO3HAHWE IICHHOCTH HAay4YHOW [eSTeNbHOCTH, TOTOBHOCTh B IpoLlecCe HW3y4YeHHs (PU3UKH
OCYHIECTBIISITH MPOCKTHYIO U HCCIICAOBATEIBCKYIO JICATEIbHOCTh HHINBHUIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W  aKTyallM3UpOBaThb MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPEIENATh UEIH IEATEIbHOCTH, 331aBaTh [1apaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIaH peLICHUS NPoOJeMbl ¢ Y4€TOM aHallM3a HMMEIOLIUXCS MaTepHAIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTHUBHI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLICHUBATh
PHUCKH MOCIEACTBUHN AESATENbHOCTH;

KOOD/JMHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBUSAX PEaJbHOrO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebCckue AeiCTBHA:

BJI4/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU ITOHATUSAMHU U METOIaMHU (PU3HUECKON HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHON AESITeIbHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PEIIeHHs 3afad (pu3muecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMS;

BJIQJ€Th BHUAAMU JIEATEIBHOCTHM [0 IIOJYYEHUIO HOBOIO 3HAHMS, €ro HWHTEpPIpETaLuy,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX CHUTyalHsX, B TOM YHWCIIE MPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJIATh TPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJIM3UPOBaTh 3a/a4y, BBIABUTATh TUIIOTE3Y €€
pellIeHns, HaXOAUTh apryMEHThl Ul JI0Ka3aTeJlbCTBA CBOMX YTBEP)KJIEHUH, 3a/7aBaTh MapaMmeTpbl U
KPUTEpPUU PEILICHMUS;

aHAJIM3UPOBATh MOJTYYEHHBIE B XOJI€ PEUICHMs 3a/ladll pe3yJIbTaThl, KpUTHUECKH OIIEHMBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 337jaul B 00pa30BaTEIbHON JESATEIbHOCTH, B TOM YHCIIE
IPHU U3YYCHUH (PU3UKU;

JTaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3aauH, T0MYCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBbIKAMU MOJTy4YeHHs] HHpopManuu (HU3NYECKOTO COAEPKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATENIbHO OCYIIECTBJISITh TOUCK, aHalu3, CUCTEMATHU3alMi0 W HMHTEPIPETALHUIO
nH(OpMaLIUU PA3IUYHBIX BUA0B U GOPM IPEICTaBICHNUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIOJIb30BaTh CPEJACTBA MH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B pElIEHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a]a4 C COONoJeHHEM TpeOoBaHU
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, MPaBOBbIX M ATUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEp)KaHUS B PAa3NUYHBIX (popMaTax ¢ yd4éToM Ha3zHAUCHUS
nH(pOpPMaLIUHY U 1IeJIeBOI ayAUTOpUH, BEIOHpas ONTUMANBbHYIO ()OpPMY MPEACTABICHUS U BU3YyaIU3aI[1H.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JESITEIBHOCTH;

pacro3HaBaTh PEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(MIUKTHI;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ UHAUBHyalbHOH paboThI;

BBIOMPAaTh TEMATUKy W METOJbl COBMECTHBIX JCHCTBUH ¢ Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KayKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS IO
€€ JIOCTMIKEHHUIO: COCTaBIIATH IUIAH JCHCTBUMN, PACIPENENATh POIM C YYETOM MHEHMM YYaCTHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXJOI'O y4aCTHUKAa KOMaH[Ibl B OOIIMM pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJIEM C MO3UIUM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE IMOBEJECHHUE B PA3IMYHBIX CUTYaLUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUA
Camoopranmszaums:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh IMO3HABATEIBHYIO JCSITEILHOCT B 00JACTH (PU3UKA U
aACTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOATENIbHO COCTABJIAITh IUIAH PEHICHUS pPacu€THBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMEIOIIUXCSI PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHUI;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacHIupsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUIM;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO SPYIUIIMH B 00IACTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSAM;

BJIAJICTh HABBIKAMHU TIO3HABATENLHON pe(JIeKCMH KaK OCO3HAHUS COBEPIIAEMBbIX IEHCTBUNU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

WCII0Ih30BaTh MPUEMBI pe(pIIeKCHU JIs OIEHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTAaTKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce mocTuKeHUs JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTpaMMbl 1O (pu3MKe st
YPOBHSL CpenHero ooOmero oOpa3oBaHus Yy OOYYAIOIMIMXCS COBEPIIECHCTBYETCS HSMOIMOHATHHBIN
WHTEJUICKT, TPEIIoIaralomuii copMUpOBaHHOCTE:

CaMOCO3HaHUs, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(hephl, OBITh YBEPEHHBIM B CeO€;



CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBE/EHHE, CIIOCOOHOCTh aJAaNTHPOBATHCS K OSMOIMOHAIBHBIM WM3MEHEHUSM M TIPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH{, BKIIIOYAIOMIEH CTPEMJICHHE K JIOCTIDKCHHUIO LN M yCHeXy, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

IMIIATHH, BKIFOYAIOIIEH CTOCOOHOCTh ITOHUMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATh
€ro Ipy OCYIIECTBICHUHU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COIMAJBbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBAaTh OTHOIICHHUS C JPYTUMH
JIOABMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonny o6yuyenus B 10 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

JIEMOHCTPHUPOBATh Ha MPUMEPaX Pojb U MecTO (HU3UKU B (OPMUPOBAHUN COBPEMEHHON HAy4YHOM
KapTUHBl MHUpPA, B Pa3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKOW ACSITEIbHOCTU
JIIOJICH;

YUUTBHIBATh TPAHULIBI TPUMEHEHHUS M3YyYEHHBIX (PU3NYECKUX MOJEJeil: MarepualibHas TOYKa,
MHEepLUaJIbHas cUCTeMa OTcuéra, adCOJIIOTHO TBEPJOE TEJIO, UACAIBHBIN ra3, MOJEIN CTPOEHHUS ra3oB,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYECKUX 3a/1a4;

pacro3HaBaTh (PU3MUECKHE SBICHUS (IIPOIECChI) U OOBSCHATH X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHYECKONH TEOPUH CTPOCHMs BEIIECTBA W AJIEKTPOJAMHAMUKH: pPaBHOMEPHOE U
PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBI)KEHHE, CBOOOJHOE MAaJECHUE TEN, JBUKEHUE MO OKPYXKHOCTH,
UHepLus, B3auMoeiicTeue Tei, aud@ysus, OpOoyHOBCKOE IBUKEHUE, CTPOSCHUE JKUIKOCTEH U TBEPIBIX
TeN, U3MEHEHHE 00bEMa Tel MpPU HArpeBaHUM (OXJIAXKICHUH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIIUS, MJIaBJICHHUEe, KPUCTAILTU3allUs, KUIIEHNE, BIaXKHOCTh BO3/lyXa, MOBHIIICHNE JAaBICHUS Ta3a
MIPU €0 HArPEBaHHUH B 3aKPBITOM COCYIE, CBSI3b MEXK]y MapaMeTpaMu COCTOSIHUS ra3a B U30IPOIIeccax,
ANEKTpU3ALUS TeJ, B3aUMOJICHCTBUE 3aps/I0B;

OMHCHIBATh MEXAHMUYECKOE IBMIKEHHUE, HCTOJb3ys (PU3WYeCKHe BEIWYUHBI: KOOpPAMHATA, IMYTh,
NepeMeNIeHne, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa, UMIYJIbC Tejla, KUHETHYecKas HSHEeprus,
MOTEHIIMAIbHAS DPHEPTHUs, MEXaHHUECKasi paboTa, MeXaHWYECKass MOIIHOCTD; MIPU ONMKUCAHUU TTPABUIIBLHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIB3yeMbIX BEIUYHMH, WX O0O3HAUEHUS U EJAMHHUIIBI, HAXOIUTh
(hOopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUUNHAMU;

OTMHCHIBATh M3yYEHHBIE TEIIOBBIE CBOMCTBA TEN U TEIUIOBBIC SBICHUS, UCIONB3YS (PU3NYECKUE
BEJIMYUHBI: JABJICHUE Tra3a, TeMIeparypa, CPEIHssl KMHETHYECKash SHEPrusi XaOTHUYECKOTO JBHIKEHUS
MOJIEKYJI, CpeIHEeKBaIpaTHUHAsl CKOPOCTh MOJIEKYJII, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpTus, paboTa
ra3a, K03 GUIUEHT MOJE3HOT0 ACHCTBUS TEIUIOBOTO JBUTATENs; MPU OMMUCAHUU MPABHIBHO TPAKTOBATH
(bu3MYECKUN CMBICT HUCTIOIb3YeMbIX BEIMYMH, MX O0O3HAUEHUS WM EJAMHHUIIBI, HaAXOAUTH (OPMYIIBI,
CBA3BIBAIONIME JAaHHYIO (PM3UYECKYIO BEJTUYHHY C JPYTUMHU BEIUYHHAM;

ONMHCHIBaTh HW3YYEHHBIE JJIEKTPUUYECKHME CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mporecchbl), HCMONB3Ysl (PU3MYECKHE BEIMUMHBL: AJIEKTPUYECKUI 3apsj, 3JIEKTpUYECKOe ToJe,
HaIpsHKEHHOCTh TOJISI, MOTEHLUAN, Pa3HOCTh MOTEHIMANOB; MPHU ONHUCAHUM MPABWIBHO TPAKTOBATH
(DUBUYECKUN CMBICT HMCTOJb3yeMbBIX BEIUYHH, MX O0O3HAYCHUS W CIMHHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

aHATM3UPOBATh (PU3NUYECKUE MPOIECCHI U SBIICHUS, UCTIONB3YS (PU3nUecKre 3aKOHBI U IPUHITUTIBL:
3akoH BceMHupHOTO TsiroTenus, |, |1 u 11l 3akonsl HproTOHA, 3aKOH cOXpaHEHHsI MEXaHUYECKOW SHEPTUH,
3aKOH COXpAHEHUS HWMITYJIbCa, MPUHIIUIT CYNEPIO3UIIMN CUJI, TTPUHITUI PABHOMPABHUS HWHEPIIUATHHBIX
CUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOEHUS BEIECTBA, a30BbIE€ 3aKOHBI, CBA3b
CpeIHell KHHEeTHYECKON SHEPTUH TEIUIOBOTO ABMKEHHUS MOJIEKYII ¢ aOCOIIOTHOM TeMIiepaTypoi, IepBbIit
3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPaHEHHUS OJJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3ToM



pa3nuyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHUYECKOE BBIPAKEHHE M YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC NPUHIMIIEI JEHCTBUA MAIIWH, NPUOOPOB M TEXHHUUYECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX OE€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBIMOJIHATE  OKCIIEPUMEHTHl 110 HCCIEOBAHUIO (PU3MYECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUHU, MpU 3TOM (OPMYIUPOBATH Mpodiemy/3aiady u
TUMOTE3y Y4YeOHOTO OKCIEPHMEHTa, COOMpaTh YCTAaHOBKY U3 MPEMIOKEHHOTO O0OpYyIOBaHUS,
MIPOBOJUTH ONBIT U (OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPSIMble M KOCBEHHbIE M3MEpEeHHs (U3NUYECKUX BEIWYHH, IPH 3TOM BBIOUPATH
ONTHUMAJBHBIA CIOCOO HU3MEPEHHs U UCIHOJb30BaTh H3BECTHBIE METOJIbI OLIEHKH IMOrPeUIHoCTei
HU3MEPECHMU;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIy (U3MUECKUMU BEJIIMYMHAMH C HUCIOJIb30BAHUEM MPSMBIX
U3MEPEeHU#, TMpH OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pe3yJabTaThl IOJY4YE€HHOU
3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJE TaOnuil U rpaduKoB, J1elaTh BBIBOJBI MO pe3ylbTaTaM
HCCIIC/IOBaHMS;

coOMroAaTh mpaBuiIa 0€30MacHOro TpyAa MPU MPOBEICHUHM HMCCIEAOBAaHUN B paMKax y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-HCCIIEJOBATEIIbCKOH W TMPOEKTHOW JIEATENBHOCTH C  HCIIOJIb30BAaHHEM
WU3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMUS;

pemaTh pacy€THBIC 3a/a4d C SBHO 3aJaHHOW (U3UYECKON MOJENBI0, HCIONB3yS (U3NYECKHE
3aKOHBI M MPUHIUIBI, HA OCHOBE aHajJM3a yCJOBHs 33JaYd BbIOMpAaTh (PU3NUECKYIO MOJEIb, BBIICISTh
¢busnveckre BeIMUUHBI U (HOPMYIBI, HEOOXOIUMBIE ISl €€ PEeUICHHUs, TPOBOIUTH PACUETHI M OLICHUBATD
PEAbHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NYECKON BETUYUHBI;

pemaTh KauyeCTBEHHbIC 3a/layd: BBICTPAMBATH JIOTHYECKHM HEMPOTUBOPEUYMBYIO IICTIOUKY
paccyXIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIOJI30BATh MPU PEIICHUH y4eOHBIX 33]a4 COBPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHU IS
MOKWCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMU M TPEACTABICHUS Yy4yeOHOW U HayYHO-TIONMYJISPHON
uHbOpMANUY, MOJYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH IIOIY4AEMYIO
nHpopMaIuo;

MPUBOANTH MPUMEPHI BKIIAJA POCCUHCKUX M 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B IMOBCETHEBHOW JKMU3HU IS 0OECIICUYCHUS
0e30macHOCTH MpU OOpalleHHH C NPUOOpaMU M TEXHUYECKUMM YCTPOWCTBAMM, AJISI COXpPAaHEHMs
3IIOPOBBSI U COOITIOJICHHUSI HOPM KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTe B IpyIIe C BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX poOJieH, IUIaHUPOBaTh pPaboTy
TPYIIIBL, PAMOHATIBHO PACHPEIENATh O00S3aHHOCTH W IJIAHWPOBATH JEATEIILHOCTh B HECTaHIIAPTHBIX
CUTyallUsiX, aJeKBaTHO OIIEHMBAaTh BKJIAJ KaXJIOIO0 M3 YYAaCTHUKOB TIpYINIbl B pELICHHUE
paccMaTpuBaeMoi TPOOIEMBI.

K kon1y o6y4enus B 11 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
Cc(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

JI€MOHCTPHPOBATh Ha NMPUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HayYHOMH
KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHMKH M TEXHOJOTHH, B MPAKTUYECKOH IesITeIbHOCTH
JO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJICNICH: TOUCUHBIH AIIEKTPHUESCKHIA
3apsijl, Jy4 CBETa, TOUSUHBIH MCTOYHMK CBETA, siAepHas MOJAETb aToMa, HyKJIOHHas MOZEIb aTOMHOTO
Spa IpU PEIICHUN PU3NUECKUX 339,

pacrio3HaBaTh (U3UYECKUE SIBICHHUA (IPOIECChl) U OOBACHATH HMX HA OCHOBE 3aKOHOB
DJIEKTPOJMHAMUKNA W KBAaHTOBOW (DM3HMKH: DJIEKTPHUECKAas TPOBOIAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JIeMCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, DJIEKTPOMArHUTHAS WHIIYKIIHS,
JCWCTBUE MAarHUTHOTO TIOJS Ha TIPOBOJHHK C TOKOM W JIBIDKYIIMHCS 3apsil, 3JEKTPOMAarHUTHBIC
KonebaHus W BOJIHBL, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKEHHE, NPEIOMIICHUE,
uHTepdepeHus, AUpakuus U MOJISpU3alMsl CBETa, JUCHepcus cBera, (HoTodnekTpuueckuit 3¢ dext



(poroaddekr), cBeTOBOE maBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIHEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsl U HCKYCCTBEHHAs PaJlOAKTUBHOCTB;

ONMCHIBATh HW3YUEHHBIE CBONCTBAa BeUIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYI0O TPOBOAMMOCTh PA3JIMYHBIX CpPEI) M DIIEKTPOMArHUTHBIC sBIEHUS (IPOIECCHI),
UCTONB3Yysl (PU3MUYECKUE BETUYMHBL 3JCKTPUUYECKUN 3apsijl, CHJIa TOKa, SJEKTPUYECKOE HampsiKeHHe,
ANIEKTPUYECKOE COMPOTHBIICHHUE, PAa3HOCTh IOTEHIMANOB, JJIEKTPOJBIXKYIIAs cuHia, paboTa TOKa,
MHAYKIMST MarHuTHOroO mojs, cwia Amiepa, cuna JIopeHla, MHIYKTUBHOCTb KaTYIIKH, 3HEPIHs
AIEKTPUYECKOTO0 U MAarHUTHOTO TOJIEH, MePHOJ] U YacToTa KojJeOaHul B KojieOaTeIbHOM KOHTYpE, 3apsl
U CWJIa TOKa B MpOIecce TapMOHUYECKHUX AIICKTPOMATHUTHBIX KojeOaHWH, (JOKYCHOE pacCTOSIHHE U
ONTUYECKasl CHUJIA JIMH3bI, P OMUCAHHM IMPABWJIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, UX O00O3HAYCHHSI M EIWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONIME TAHHYIO (DU3MUYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYUHAMU;

OIMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCH, UCTIONB3Yysd (PU3NUECKUE BEIUYHHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, DHEPIrUs U UMIYJIbC (OTOHA,
IEpUOJ TOJypaclajga, BSHEpPrus CBA3M AaTOMHBIX SI€p, P ONMCAaHUM IPABUIIBHO TPAKTOBATh
(bu3nyecKuil CMBICT UCHOIB3YEMBIX BEIMYUH, MX OOO3HAYCHHS] M €IWHUIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (M3MYECKYI0 BEIMYMHY C JPYTMMU BEJIWYMHAMH, BBIYHCISTH 3HAYCHHE
(bu3MYECKOIl BETUYHHBL;

aHATM3UPOBATh (PU3MUECKUE TIPOLIECCHI U SBJICHUS, UCTIONB3YS (U3NIECKUE 3aKOHBI U IPUHIIHIIBL:
3aK0H OMa, 3aKOHBI [1OCJIEI0BATEIBLHOIO U NapAJJIEIbHOTO COEAMHEHUS POBOIHUKOB, 3aKOH J[Koyisa—
Jlenna, 3aK0H 3J€KTPOMAarHUTHON MHAYKLMH, 3aKOH IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI
OTpaXEHUS CBETa, 3aKOHBI MPEJIOMJICHHsI CBETa, ypaBHeHue OHHmTelHa g (ortosddexra, 3aKoH
COXPAHEHHUS PHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHS JIEKTPUUECKOIO 3apsi/ia, 3aKOH
COXpaHEHHUs1 MacCOBOI'O YMCIIA, ITOCTYaThl bopa, 3aKOH pauoaKkTUBHOIO pacnaja, Ipu 3TOM pa3jinyaTh
CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKECHUE M YCJIOBHsI (TPAaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIpe/EIATh HANpaBICHUE BEKTOpPAa MHAYKLHUHM MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHua;

CTPOMUTH U OMHUCHIBATh U300pakeHNE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMOJIHATh 3KCIIEPUMEHTBl [0 HCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
HCIIOJIb30BaHNUEM MPSMBIX U KOCBEHHBIX M3MEpPEHUi: Mpu 3TOM (OpMYyJIHpOBaTh MpodieMy/3agady U
TUIOTE3y Y4eOHOro OSKCHEpUMEHTa, CcoOMpaTh YCTAHOBKY M3 TNPEAJIOKEHHOIOo 00O0pYyJOBaHUS,
MIPOBOJUTDH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILIECTBIATh MpPsSIMble M KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIWYMH, MPH 3TOM BBIOUpPATh
ONTHMAJbHBIA CIOCOO HU3MEPEHHS U UCIOJb30BaTh HM3BECTHBIE METOJbl OILEHKU IOTPEIIHOCTEN
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH (PM3MYECKUX BEIMYMH C UCIOJIb30BAHUEM MPSMBIX M3MEPEHUM: MpU
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATH pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJE TaONMIl U TpaUKOB, JAeaTh BBIBO/BI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

cobmoaTh MpaBuia 0€30MacHOro TPyAa MpH MPOBEACHUHU HCCIEIOBaHUN B paMKax y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM W MPOEKTHOM JEeATENbHOCTH C HCIHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemars pacy€THhIE 3a/aydl C SIBHO 3aJlaHHOM (M3MYECKON MOJENbI0, MCMONb3yd (U3UYECKHe
3aKOHBI ¥ TMPHUHIIMIIBL, HA OCHOBE aHaJIM3a YCJIOBHS 3a]laud BHIOUPATh (PU3MUECKYIO MOJIENb, BBIIEIATh
¢bu3nyeckre BeTUYUHBI U HOPMYIIbl, HEOOXOIUMBIE [Tl €€ pelIeHHs], IPOBOJAUTh Pacy€Thl U OLICHUBATh
PeaTbHOCTh MOJIYyYEHHOTO 3HAaUeHUS! (PU3HMUECKON BETUYHMHBI;

pelath KadyeCcTBEHHbIE 3aJlaud: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUUBYIO IEHNOUYKY
paccyXJIeHH ¢ ONOopoi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIOJIb30BaTh MPH PEUICHUH Y4eOHBIX 3a/lad COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYpUPOBAHUs, WHTEPHpPETAllMM U TPEACTaBICHUS Y4eOHOH M HaydyHO-NOMYJSPHOMN



uHpOpMalUY, MOJYYCHHOM W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU AHAIM3HPOBATH IOIY4aEMYIO
nHpopMaIuio;

OOBSICHATh NPUHIMIIBI JEHCTBUA MAIllWH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3inyaTh
YCIIOBHSI UX 0€30MaCHOTO MCIIOJIb30BaHUS B IIOBCEIHEBHOW YKHU3HU;

MPUBOANTH MPUMEPHI BKJIAZA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIIOJIb30BATh TCOPCTHUYCCKUC 3HAHHUA I10 (1)I/I3I/IK€ B HOBCGI[HCBHOfI KU3HU I O6€CH€‘-I€HI/I$I
0e30macHOCTH TpH OOpalIeHHH C TPUOOPaMU M TEXHHMYSCKHMMH YCTPOHMCTBAMH, JJISI COXpPAHCHHUs
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTe B TpyIIEe C BBITOJHECHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHHPOBATH PAOOTY
TPYIIIBL, PAMOHATIBHO PACHPENENATh 005S3aHHOCTH M IJIAHUPOBATH JEATENIHOCTh B HECTAHAAPTHBIX
CUTyallusX, aJCKBaTHO OIICHMBATh BKJIAJ KaXIOIO M3 YYAaCTHHUKOB TPYIIBI B pEUICHHE
paccMaTpuBaeMoid POOIeMEI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DTEKTPOCTATHKA 10 . https://m.edsoo0.ru/7f41bf72
4.2 [TocTosiHHBIH 31eKTpUuYecKuil TOK. TOKHU B 12 1 bubnnoreka [JOK
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‘ Pa3IMYHBIX Cp€aax

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

Hroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
[TPOIT'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kourpoubnble IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nosue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OCHOBBI crIEIIUATBHOM TEOPUHU

4

1

bu6mmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paszgen 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 httos://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOE A7pO ° https://m.edso0.ru/7f41c97c
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIIEE ITOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC

Ne KoymuecTso yacos
ara
Tema ypoka Bcer | Konrpo | IIpakTn I[3 e JIeKTPOHHBbIE U(PPOBHIE
n H3yYeHHU
/ 0 JbHbBIE yecKue y 06pa3OBaTeJII>HLIe PE€CYpPCHI
b
o padoTsl | padoThI
1 ®dusnka — Hayka o npupoze. Hayunbie MeTo/ bl TO3HAHUS 1 05.09.2023 | Bubauoreka [{OK
OKPYKaIOIIEro MHUpPa https://m.edsoo.ru/ff0c32e2
Poie 1 MecTO ¢pu3MKK B JOPMHUPOBAHUU COBPEMEHHOMN 08.09.2023
bu6mmoreka [IOK
2 HAyYHOH KapTHUHBI MHpPa, B IPAKTUICCKOM IeATCIbHOCTH 1 a
e https://m.edsoo.ru/ff0c33e6
B0 (71
Mexanunueckoe aBmxkenre. OTHOCUTEILHOCTD 12.09.2023 Bu6 110K
nOJIMOTEeKA
3 MEXaHUYeCKOTo ABMeHus. [lepeMeriienne, CKOpocTb, 1
cxoperie https://m.edsoo.ru/ff0c3508
YCKOPCHH
15.09.2023 | Bubmmoreka [JOK
4 PaBHOMEpHOE MPSIMOMHEWHOE IBHIKEHUE 1
P P A https://m.edsoo.ru/ff0c3620
19.09.2023 | Bubmmoteka IIOK
5 PaBHOYCKOpEHHOE MPSMOJIMHEHHOE JIBHYKCHHE 1 i
https://m.edsoo.ru/ff0c372e
22.09.2023 | Bubanoreka [JOK
6 CBoOoaHoe nagenue. Y CKOpeHre CBOOOTHOTO TaICHUS 1 1
https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe ABrkeHue. J[BuxeHne MarepuaibHON 1 26.09.2023 | Bubanoreka [{OK
TOYKH 10 OKPYXHOCTH https://m.edsoo.ru/ff0c3ada
3 [Mpunatnmn otHOcuTenbHOCTH ["anunes. MHepruansHble 1 29.09.2023 bu6mmoreka [JOK
cucremsbl orcuera. [lepsriit 3akoH HpioToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Tpuniun cynepmnosuiuu cui. Bropoi 1 03.10.2023 | Bubauoreka [[OK
3akoH Hbl0TOHA 17151 MaTeprallbHOM TOUKU https://m.edsoo.ru/ff0c3be8
10 | Tperuii 3akoH HeroTOHA 111 MaTEPHATIBHBIX TOUEK 1 06.10.2023 | Bub6nuoreka IIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3be8

11 3akoH BcemupHOro TsaroreHus. Cuna tsokectu. [lepBas 10.10.2023 | Bubauoreka [JOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
13.10.2023 | Bubmuoreka [JOK
12 Cuia octH. 3akoH I'yka. Bec tena
yHpyr K https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddunment tpenus. Cuna 17.10.2023 | Buobmmoteka [IOK
COIIPOTHBIICHUS MPH JBHKEHUH TEJIa B )KUIKOCTH HIIU ra3e https://m.edsoo.ru/ff0c3f76
IMocTynarenbHOE U BpallaTeabHOE ABUKEHUE a0COIFOTHO 20.10.2023
14 é }; o Tenna. Mo 5 c IIneuo c VYo bubmorexa HOK
TBEPAOro Tena. MomeHT cuiibl. I1nedo cribl. YciaoBus
p . https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeJla
HMmnynnbc MaTepruaabHOM TOYKH, CHCTEMBI MaTepHAIbHBIX 24.10.2023
15 0 ey n pc c 3aKoH coxpaHe . ca bubmorexa HOK
ToueK. IMITyinbe cuibl. 3aKOH COXPaHEHUS UMITYIIbCA.
y p Y https://m.edsoo.ru/ff0c43d6
PeaktuBHOE IBUKCHUE
Pabora u momHoCTh cviibl. KnHeTnueckas sHeprus 27.10.2023
16 aTepualbLHOR TO Teopema 00 n3zmene ; bubmorexa HOK
MAaTEPUAIBLHON TOYKH. M W3MEHEHUU
P - P https://m.edsoo.ru/ff0c4502
KHUHETHYECKOW DHEPTUU
IMorennmanbHas sHeprud. [loreHuanbpHast SHEPTUS YIPYTO 07.11.2023
17 b B o P HLI P YIPYE bubmuorexa [JOK
nedopMupoBaHHOil IPyKUHLL. [ToTeHIIMAIbHAS YHEPT U
PMUP Py p https://m.edsoo.ru/ff0c461a
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
IToreHnManbHbIE M HENOTEHIIMAIBHEIE CUIIbL. CBA3b 10.11.2023
18 pabOoThI HEMOTEHIMATBHBIX CUJI C HF3MEHEHUEM bubmuorexa [JOK
MEXaHMYECKON YIHEPTUH CHCTEMBI Tell. 3aKOH COXPaHCHHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKON YHEPTUU
Jlabopamopnas paboma «Hccrnedosanue cés13u pabomol 14.11.2023
19 CUTIbL C UBMEHEHUEeM MEXAHUYeCKOU JHepeuL mea Ha
npumepe pacmsdiceHusi Pe3uH08020 HC2ymay
20 KonrposbHnasi paora no teme «KunemaTtuxka. 17.11.2023 | Bubmuoreka [{OK

IlI/IHaMI/IKa. 3akoHbI COXpaHCHHUSA B MEXAaHUKE

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE NOJ0KEHUS MOJIEKYIIPHO-KMHETUYECKOU

21.11.2023

bubmuorexa [JOK

21 teopun. bpoyHoBckoe asmkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
29 XapakTep IBHKCHHUS M B3aMMO/ICHCTBHS YaCTHUI] BEIIECTBA. 24.11.2023
Mopenu cTpoeHMs Ta30B, JKUJIKOCTEH U TBEPABIX TEII
23 Macca monekyi. KonmndectBo BemiectBa. [TocTosiHHas 28.11.2023
ABoraapo
24 TemmoBoe paBHoBecue. TemnepaTypa u €€ U3MepeHHeE. 01.12.2023
[IIxana remneparyp Llenbcus
] 05.12.2023 bu6mmoreka [IOK
25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffOcafde
AOcomoTHas TeMIiepaTypa Kak Mepa cpeIHen 08.12.2023
26 | KWHETHYECKOUH BHCPI;HHY,[IL)BH)KGHHﬂpMOJfGI?yJI. VYpaBHeHue Bubmiorexa LIOK
Mersneneera-Knaneiipota https://m.edsoo.ru/ff0c511e
27 | 3akon [anprona. ['a30BbIe 3aKOHBI 12.12.2023
98 Jlabopamopnas paboma «Hccredosanue 3asucumocmu 15.12.2023
MeAHCOY NAPpAMEMPamu COCMOSIHUSL PA3PENCEHHO20 2A3a»
29 W3omporieccsl B H1€aIbHOM Ta3e U UX TpaduuecKoe 19.12.2023 | Bubmuoreka [[OK
Mpe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
% 22.12.2023
10 | onorsou o rmenennen Kosmceran s m pators bimnorera LIOK
BHyTpeHHss 3HEPTHUsI OJJHOATOMHOTO MEAIBHOTO ra3a ttps://m.eds00.0/ff0c5352
31 Buas! Terutonepenaun 26.12.2023 bubmorexa [JOK
https://m.edso0.ru/ff0c5¢c36
39 V nenbHas TEMI0EMKOCTD BelecTBa. KoIMuecTBO TEILIOTEI 29.12.2023 bu6mmoreka [JOK
MIpH Terionepenadye. AauabaTHbIN mpoiecc https://m.edsoo.ru/ff0c5¢c36
33 IIepBbIit 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K bubnuorexa [IOK

nusomnponeccam

https://m.edsoo.ru/ff0c5efc
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HeoOpaTumocTs nporeccoB B npupoe. Bropoii 3akon

bubmuorexa [JOK

34 TEPMOJAUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TennoBoi MalnHbl ]sgs:j/?;:;ii?rﬁlffoc 600a
36 | Iluxn Kapno u ero KIT/{
37 DKOJIOTHYECKHUE TIPOOJIEMBI TEIIIOIHEPTCTHKN
38 O6o6maromuii ypok «MomnekymsipHast ¢puszrka. OCHOBBI bubnmoreka [JOK
TEPMOTTHAMHKI https://m.edso0.ru/ff0c6938
39 KonTpouabHas pa6ora no teme «MosexkyasipHasi bubnnorexa [HOK
¢pusuka. OCHOBBI TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6a50
40 | IlapooGpa3oBaHue U KOHAeHcalus. McnapeHue U KuneHue bubamorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AGCoIt0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa. bubnuorexa [IOK
HacelmeHuslii map https://m.edsoo.ru/ff0c64d8
12 | Asmorpons cuotorsxpworaatos Kt spmerars Bromiorex LLOK
CoBpeMeHHbe MaTepHATE https://m.edso0.ru/ff0c65f0
43 [InaBnenue n kpucraumsanus. Y AesbHas TeIUIOTa bubnnoreka [JOK
riaienust. Cyomumanus https://m.edso0.ru/ff0c6708
44 | VYpaBHeHHE TEIUIOBOIO OanaHca bubmorexa IOK
https://m.edso0.ru/ff0c6820
45 DnekTpusanus Ten. DIeKTpuuecKui 3apsa. JBa suaa bubnmnoreka [JOK
JIEKTPUUYECKUX 3apsi/IOB https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKH, AUBIIEKTPUKH U MOTYIIPOBOJHUKH. 3AKOH bubanoreka [JOK
COXpaHEHHMS JIEKTPUUECKOTO 3apsijia https://m.edsoo.ru/ffOc6bcc
47 BsaumopeiictBue 3apsinoB. 3akoH Kynona. Toueunsiit bubnnorexa [JOK

AIEKTPUYECKUI 3aps]T

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

HanpsixénHocTs asekTpudeckoro nois. Ipunnun

48 | cymnepno3uuuu MEeKTpudeckux nosei. Jinnum Bubmiorexa LIOK
,, https://m.edsoo.ru/ff0c6df2
HaNpPsHKEHHOCTH
49 Pabota cun anekrpocrarudeckoro nos. [lorenmman. bubmumoreka [IOK
Pa3HOCTh OTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHMKY U AUDIIEKTPUKU B HIEKTPOCTATUYECKOM II0JIE. bubmmoreka [IOK
JInaneKTpudeckas MpoHUIAeMOCTh https://m.edsoo.ru/ff0c7018
51 OnekrpoémkocTh. KonaeHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOT0 KOHJAEHCATOpa. DHEPrus bubnnoreka [JOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlabopamopnas paboma "Hszmepenue snekmpoémrocmu
KonOencamopa"
[IpuHOMI NENCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
54 | KOTMHMPOBAIBHOTO anmapara, CTpYHHOIO pUHTEpA.
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHue
ANEKTPONpUOOpPOB
DNEeKTPUIECKUH TOK, YCIOBHS €T0 CYIIECTBOBAHMUS.
95 | Tlocrosiublii TOK. Cuna Toka. Hanpsbxkenue.
Conpotusnenue. 3akoH Oma Ji71s yyacTka Lenu
[TocnenoBarenbHOE, NapaieIbHOE, CMELIAHHOE
56 coeﬂHIfeHHe HpOBOI[HI/IIIZOB. Jlabopamopnas paboma Bubmiorexa LIOK
https://m.edsoo.ru/ff0c74f0
«H3yyenue cmewmanno2o coeOuneHus pe3ucmoposy
57 PaboTa 1 MOITHOCTbH MEKTPHUUECKOTO TOKA. 3aKOH bubmuorexa [IOK
Jlxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa 1St TOJTHOM (3aMKHYTOM ) AJICKTPUIECKON BuGmorexa [OK
58 | wuenu. Kopotkoe 3ambikanue. Jlabopamopuas paboma

«H3zmepenue 3/C ucmounuka moka u €20 6HympeHHe2o

https://m.edsoo.ru/ff0c7ae0
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Conpomueilenusy

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAILIOB.

59 | 3aBUCHUMOCTH CONPOTUBIICHUS METAIIIOB OT TEMIIEPATYPHI. 1
CBepXxIpoBOIMMOCTh
60 DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1
MTyYKOB
I1 0
o | oo, e
POBOa ' P pexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBEIE TPUOOPHI
35 -
62 | snecpomimon, Dnewrpommiecraa Auccoais 1 biGiorera LIOK
P ’ P AHCCOMHAIITL https://m.edsoo.ru/ff0c82ba
DnekTponus
63 DneKTpuyecKuil TOK B razax. CaMoCTOSATEIbHBIN 1 1 bubnuotexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae
C) 0 i
64 | parnicexoe npuiencre. Mpanua exitncr 1 bubmorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
bu6mmorexa [IOK
65 | 006006 i €] 1
OOTATOTIII YOI (S ICKTPOAMHAMIID https://m.edsoo.ru/ff0c88be
o ﬁonTpo.ﬂLHafl padora no TeMue <<33erl{chocTaTnKa. . Bu6miorexa LIOK
. a
OCTOSIHHBIH dJIeKTpUYecKuii TOK. Toku B pa3iM4yHbIX https://m.edsoo.ru/ff0c8asa
cpenax»
PezepBubiit ypok. KonTponbhas paboTa mmo teme bubnuoreka [IOK
67 1
"DnexkTpoguHamuka" https://m.edsoo.ru/ff0c8c56
bu6 OK
68 | PesepsHbIi ypok. O0oOmaromumii ypok mo remam 10 kiiacca 1 hgpil;ll(;;ée?si.ru IFF0C8T6C
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MOYPOYHOE INIAHUPOBAHHUE 11 KJIACC

KoanuecTBo 4acoB

e K I Hara DJIeKTPOHHbIE
| Tema ypoka OHTp | LIPAKT |\ vuenn | undposbre
n/ Bcero | 0bH. | HYeCK.
I Gor abor | o0pa3oBaTe/ibHbIE
Ela EI pecypchbl
ITocTOSIHHBIE MAarHUTHI U UX B3aUMOAEHCTBHE. MarHuTHOE 05.09.2023 Eubs OK
. . noIMoTeKa
1 nojie. Bekrop MaruuTHO#M HHAYKIUMH. JIMHUKM MarHUTHO# 1 1
https://m.edsoo.ru/ff0c9778
UHIYKITHH

5 MarHuTHOE T10JI€ IPOBOIHUKA ¢ TOKOM. OmbIT Dpcrea. 1 06.09.2023 | Bu6nuoreka [IOK
BzaumopeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Jlabopamopnas paboma «H3yuenue macHumno2o nois 1 1 12.09.2023 | Bu6nuoreka IIOK
Kamywxu ¢ moxomy https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO T0JIS1 HA MTPOBOJHUK C TOKOM. Cuita 13.09.2023 BuG 1IOK

N noIMoTeKa
4 Awmmnepa. JlabopatopHas pabora «lccnenoBanue nericTBUS 1 1
https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»

5 JleficTBrE MarHUTHOIO MOJIS Ha ABMKYLIYIOCS 3apPSHKEHHYIO 1 19.09.2023 | Bu6mmorexa IIOK
yactuny. Cuna Jlopenua. Pabora cunsl Jlopenna https://m.edsoo.ru/ff0c9df4
DNeKTpoMarHuTHas HHAYKIUs. [I0TOK BeKTOpa MarHUTHOM 20.09.2023

6 uHAyKuud. J/1C naaykunuu. 3aKoH 3JIEKTPOMarHuTHOM 1
nHaykunn Papanest

7 Jlabopamopnas paboma «Hccnedosanue senenust 1 1 26.09.2023 | Bu6nunoreka [TOK
9NeKMPOMASHUMHOU UHOYKYUUY https://m.edsoo.ru/ff0cal50
NunaykTtuBHOCTD. fBNenue camounaykuuu. IC 27.09.2023 6 OK

nOIMOTEKA

8 CaAaMOWHIYKITUH. DHEPrUsi MAHUTHOTO TMOJISI KATYIIKH C TOKOM. 1 1
5 https://m.edsoo.ru/ff0ca600

JEKTPOMArHUTHOE TI0JIe
9 TexHuueckue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSHHBIE 1 03.10.2023

MAarHuThl, SJICKTPOMAIrHUTBI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN
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9JICMCHTAPHBIX YaCTUL[, MHAYKIIHUOHHAA I1€Yb

10 O606maromuii ypok « MarHuTHOE ToJIe. DICKTPOMArHUTHAsS 04.10.2023 | PBubamoreka LIOK
WUHTYKIUS https://m.edsoo.ru/ffOcab82
1 KounTpoabnas patora no reme « MaraurHoe moJie. 10.10.2023 | Bu6muoreka IIOK
DJIeKTPOMATHUTHASI MHAYKIM https://m.edsoo.ru/ffOcad58
CB00OOIHBIC MEXaHHYECKHE KoyieOaHus. ['apMoHuYecKue 11.10.2023
12 Kosie0aHus. YpaBHEHUE TapMOHUYECKUX KoJeOaHun bubmmorexa [JOK
P P ' https://m.edsoo.ru/ffOcaf06
I[peBpaineHue sHEPrun
Jlabopamopnas paboma «Hccaedosanue 3asucumocmu 17.10.2023
13 nepuooa Manblx Koieoanuil 2py3a Ha Humu om OJUHbL HUMu u
maccul 2py3an
Kone6arenbubrit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE 18.10.2023
14 Kosie0aHus B UICaIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS bubmorexa HOK
ype. https://m.edso00.ru/ff0cb820
MEXy MEXaHHUSCKUMH M DJICKTPOMArHUTHBIMH KOJICOaHUSIMH
15 ®opmyna ToMcoHa. 3aKOH COXPaHEHHSI SHEPTUH B HICATHHOM 24.10.2023 | Bu6nuoreka [TOK
KOJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBieHue o 3aTyxaromux KoinedaHuax. BoiHyX1eHHbIE 25.10.2023
16 MexaHudeckue kojebanus. Pesonanc. Bein CHHBbIE bubmmorexa [TOK
’ ’ YA https://m.edsoo.ru/ffOcbb86
AIICKTPOMArHUTHBIC KOJIeOaHUs
[Tepemennslit Tok. CHHYCOMIATbHBIN TEPEMEHHBIH TOK. 07.11.2023
17 MOIIHOCTH MEPEMEHHOTO TOKa. AMIUTUTYTHOE U JICHCTBYOIIIEE bubmmorexa [TOK
P ' 4 y https://m.edsoo.ru/ffochd34
3HAYCHUE CHJIBI TOKA U HAITPSHKCHHSI
18 Tpaucdopmarop. [IponsBoacTso, nepeaaya u norpedieHne 08.11.2023
IIEKTPUUYECKON DHEPTUN
VY CTpoCTBO U PAaKTUIECKOE MTPHUMEHEHHE AJIEKTPHIECKOTO 14.11.2023
19 3BOHKA, TeHepaTopa MepeMeHHOr0 TOKa, JIMHUN bubmorexa [TOK
’ patopa rep ’ https://m.edsoo.ru/ff0cc324
JNIEKTpoIIepeaay
20 DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE JIEKTPOIHEPTUH. 15.11.2023
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Kynberypa ncnonbs30BaHus 3J1€KTPOIHEPTUU B IIOBCEHEBHOM

KHU3HU
MexaHUYecKue BOJIHBI, YCIOBUS pactipocTpaneHus. [lepuo. 21.11.2023
21 CxopocTb pacnpocTpaHeHus U AjinHa BoJHBL. [lonepeunsie u bubmmorexa [JOK
https://m.edsoo.ru/ff0cca54
IPOJIOJIBHBIE BOJIHBI
22 3Byk. CKOpOCTh 3ByKa. ' poMKOCTB 3ByKa. Bricora ToHa. TeMOp 22.11.2023 | Bu6nuoreka IIOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTPOMarHUTHBIC BOJIHBI, KX CBOMCTBA M CKOpPOCTh. [1Ikana 28.11.2023 | Bu6nuoreka IIOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U M TEICBUACHUS. Pa3sBuTHe CpecTB 29.11.2023
cBsi3u. Pagnonokarust
05.12.2023 | Bubauoteka [JOK
25 KonTpoJsbHasi padora «Koseoanust m BOJHBD) https://m.e dSO(])_.[ru IF10CC68
26 [psiMonuHEHHOE PaCIPOCTPAHEHUE CBETA B OJHOPOIHOM 06.12.2023 | PBubauoreka [IOK
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoenue 12.12.2023 | Bu6mmorexa IIOK
M300paXeHU B MJIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 IMpenomienue ceera. [1oHOE BHYTPEHHEE OTPAKEHHE., 13.12.2023 | Bub6muoreka [TOK
[IpenenbHbIi yroia NOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ffOcd7{6
29 Jlabopamopnas paboma «Hzmepenue noxazamens 19.12.2023 | Bubauoreka [TOK
NpenoMAeHUs CINEeKIa» https://m.edsoo.ru/ff0cd67a
30 JInnsel. [TocTpoenue nzo0paxenuii B auu3e. OopMyiia TOHKON 20.12.2023 | Bu6mmoreka IIOK
JIMH3BI. YBEIUYEHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 Jlabopamopnas paboma «Hccnedosanue ceoiicmes 26.12.2023
U300PANCEHUTL 8 TUH3AXY
39 Hucnepcus ceera. CloHBIH cocTaB Oenoro cera. [[Ber. 27.12.2023

Jlabopamopnas paboma «Habarooenue oucnepcuu ceemay
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33 Wurepdepennus ceeta. Judpakius ceeta. Audpakimonnas bubmmoreka [JOK
pemerka https://m.edsoo.ru/ffOced22
34 [TonepednocTs cBeTOBBIX BOJIH. [Tonsipu3anus cBera bubmmorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpUOOPHI U YCTPONCTBA U YCIIOBUS UX
0e301macHOTO IPUMEHEHUS
36 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. bubnuorexa LIOK
IToctynatel cienHaIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU 1 bubnmnoreka [HOK
COKpAILICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi U UMITYJIbC PEISITUBUCTCKOM yacTullbl. CBA3b MAcCChI C bubnuorexa [IOK
SHEPIrue U UMIYIbCOM. DHEPTHsl OKOS https://m.edsoo.ru/ffOcfc68
39 Koutpoabnas padora «Ontuka. OCHOBBI CllelAIbHOMI bubmuorexa [IOK
TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Mnanka. DHEprus u UMITYIIbC POTOHA E;ISSH/I//I&T:;;??U/I; Ocfels
a1 OtkpeiTue U uccienoBanue Goroddpdexra. Onwiter A. T bubnuotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akonsl Ppororddexra. YpaBHeHUE DUHIITEHHA IS bubnmnoreka [JOK
dotorddekra. «KpacHas rpanuia» potodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel [1. H. JIeOeneBa. Xumudeckoe bubmuorexa [JOK
JeUCTBHE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHu4ecKkne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE:!
dboToreMeHT, POTOAATUHK, COTHEUHAs! OaTapesi, CBeTOINO0
45 Pemienne 3agau no reme «J1€MEHTBI KBAHTOBOM ONTHUKHU» Bubmmorexa [IOK
https://m.edsoo.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiThl Pesdepdopaa mo paccestHuio bubmorexa HOK

https://m.edsoo.ru/ff0d091a
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o-9aCTHII. HnaHeTapHaﬁ MOACIb aToMa

bubnunoreka LIOK
47 IToctynater Bopa
4 P https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomieHrne (OTOHOB MPHU NIEPEX0JIe aToMa C bubmmoreka [JOK
OJIHOT'O YPOBHS 3HEPrUU Ha APYroi. Bunasl ciekTpos https://m.edsoo.ru/ff0dOafa
BousiHoBBIE CBOMcTBa yacTul. Bosiabl ne bpors.
49 KopnyckynsapHo-BonHoBoM gyann3M. CIOHTaHHOE U bubmorexa I[JOK
prycxyiip ad ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4CHHE
50 OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo bu6nuorexa IIOK
OIPEJIETICHUIO COCTAaBA PAAMOAKTUBHOIO U3JIy4CHUS https://m.edsoo.ru/ff0d0fd2
51 CsaoiicTBa anbda-, 6era-, ramma-u3inydenus. Bnusnue
PaIMOAKTUBHOCTH Ha )KMBBIC OPTaHU3MBbI
OTkpbITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacma,.
52 DJIEeKTPOHHBIA U MO3UTPOHHEIN OeTa-pacman. I'amma- bubmorexa HOK
P P P ’ https://m.edsoo.ru/ff0d1162
U3Iy4yeHue
OHeprus cBS3U HYKJIOHOB B sifpe. SepHble peakuuu. S aepHblil
53 eakTop. IIpoOeMbl, IepCIEeKTUBEI, SKOJIOTHYECKIE aCTICKThI bubmmorexa HOK
p Ii P - 11eP ’ https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPreTUKU
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA. METO b
54 HAOJIIOZICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YyacTull. Kpyribrit bubnuotexa [JOK
cron «DyH1aMeHTalbHbIE B3aUMOJICUCTBUA. ENMUHCTBO https://m.edsoo.ru/ff0d0e38
(bu3nYeCcKOi KapTUHBI MUPa»
55 Bun 3Bé3nHoro HebGa. Co3Be3aus, sipKkue 3BE3/IbI, IIAHETHI, HX
BUAMMoOe aBmkeHne. CoHeUHas cucTeMa
56 Connue. Conneunast aktTuBHOCTh. McTounuk sneprun ConHia
1 3BE3]T
57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU

IIOCJICIOBATENLHOCTH. BHYTpeHHee cTpoeHue 3BE3 .
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CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U SBOJIOLINU
CouHiia 1 38631

Muneunsiii [Iyte — Hama I'anaktuka. [1osoxenue u 1BUKeHUE

58 Connua B Nanaktuke. ["anaktuku. YEpHble ABIPHI B SApax 1
rajJaKTHUK

59 Bcenennas. Pa30eranue ranaktuk. Teopus bonbiioro B3pbiBa. 1
PenuxToBoe n3znydyenue. MeraranakTuka

60 Hepemennsie mpo01eMbl aCTpOHOMHUHT 1

61 KonTpoJsbHas padora «31eMeHThl aCTPOHOMUM U 1
acTpopu3uKm»
O06o6maromuii ypok. Pois ¢pusnku u acTpoHOMUY B

62 SKOHOMHYECKOM, TEXHOJOTHUECKOM, COIUATbHON U STHUYECKOM 1
cdepax IesITeTbHOCTH YeTOBeKa

63 Ob6o6maromuit ypok. Poib u mecto pusuku u actpoHOMUU B 1
COBPEMEHHOW HAyYHOH KapTHHE MUPa

64 Ob6o6maromuit ypok. Poib pusnueckoit Teopuu B 1
(bopMHpOBAaHUY MPEACTABIECHUHN 0 PU3HUECKON KapTHHE MUpa
Ob6o6maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B

65 00111eM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
IpeJCTaBIeHU 0 IpUpose

66 PeszepBHbIil ypok. MaruutHoe 1mosie. DJIeKTpOMarHuTHas 1
VHTyKIIUS

67 PezepBHblil ypok. Ontrka. OCHOBBI ClIEIHAIIBHON TEOPUHU 1
OTHOCHUTEIBHOCTH

68 Pesepubiit ypok. KBantoBas gusuka. D1eMeHTbl aCTPOHOMHUHU U 1 bubmuorexa [IOK
acTpou3uKu https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






