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HHOACHUTEJIBHAA 3AIIMCKA

IIporpamma mo ¢u3uke 0a30BOro ypoBHsS Ha YPOBHE CpEIHEro oOuero ooOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOCHMS OCHOBHOM
oOpa3zoBarensHOU mporpammsbl, peactaBieHHbx B DI'OC COO, a takxke ¢ yuérom ¢enepaibHON
paboueii mporpaMMbl BOCIIMTAaHUS M KOHLEIIIMU MPeToAaBanus yueoHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  OpraHuzauusax Poccuiickoit ~ dDenepanuu, peaau3yoOLMX  OCHOBHBIE
o0pa3oBaTebHbIE IPOTrPAMMBI.

Conepxanue mnporpamMmbl Mo (HU3MKE HAmpaBleHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHbl Mupa oOyuaromuxcs 10-11 kiaccoB npu oOyueHnn ux ¢uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-JEATeIbHOCTHOrO noaxoa. [Iporpamma no ¢gusuke cooTBeTCTBYET
tpedoBanusiM ®I'OC COO Kk MmIaHUPYEMBIM JTUYHOCTHBIM, MPEIAMETHBIM M METaNpeIMETHBIM
pe3yiabTaraM OOYYeHHUs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh peaM3allui MEXIPEIMETHBIX
cBsi3ell (PM3MKHM C eCTeCTBEHHO-Hay4YHbIMH Yy4eOHBIMH mpenMeTamMu. B Hell ompenensrorcs
OCHOBHBIC LI€JM M3y4eHUs (DU3MKM Ha ypOBHE CpEIHEro oOuero oopa3oBaHUs, MJIaHUPYEMble
pe3yabTaThl OCBOCHUS Kypca (PU3MKH: JIMYHOCTHBIE, METalpeIMETHbIE, peAMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [UTAHUPYEMBIE pPEe3yJIbTaThl OCBOCHHUS Kypca (U3UKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MPEMETHBIC PE3YIBTATHI IO TOAaM O0YUYCHHUS;

e coqepxanne yueOHoro nmpeamera «Pu3nka» mo rogam o0ydeHwHs..

dusnka Kak HayKa 0 HauboJiee 00X 3aKOHAX MPHUPOIbI, BBICTYIAs B KAYECTBE yU4eOHOTO
IpeaMeTa B HIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHHH 00 OKpYXKaoLEeM MHUDE.
HIkonbHBIH Kypc GHU3MKH — CHCTEMOOOpPA3yIOIIMKA JUIsI €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MIPEIMETOB, MTOCKOJBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX
XUMHeH, Omosorueli, gusndeckoil reorpadueil u actpoHomuen. Mcnonp3oBaHuE U aKTUBHOE
npUMeHEeHHe (PU3NYECKUX 3HAHUM OmpesessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B cdepe SHEpreTHKH, TPAHCIIOPTa, OCBOEHHMS KOCMOCA, IOJYyYEHHMs HOBBIX MaTepHalioB C
3aJlaHHBIMU CBOWCTBaMU U Apyrux. M3ydyenne Gpu3nku BHOCUT OCHOBHO BKJIaa B (POpMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydarolmuxcsi, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
Hay4HbII METO]] TO3HAHUS MTPH BHITOJIHEHUN UM YU€OHBIX UCCIIEOBAHUI.

B ocHOBY kypca (pu3MKH U1 ypOBHS CpeaHero oOriero oOpa3oBaHUs MOJIOKEH Pl UJeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B coOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuan U3 BCEeX pas3zesioB (U3MKH, BKIIIOYAET KaK BOIPOCHI KIACCHUECKOM, TaKk U
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEW MaTepuan Kypca Gpu3suku oObeAMHEH BOKPYT
¢usnueckux Teopud. BenymuM B Kypce sBisercs (QOpMUPOBaHUE MpPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpeamnonaraeT MCHOJIb30BaHWE T'YMaHMTapHOTO
MoTeHIMaaa GU3NYECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOILECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaomnoii nanpasnennocmu. Kype GU3UKU mpeanojaraet 3HaKOMCTBO C HIMPOKHM
KPyroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesa skonocuzayuu peannsyercs IOCPEACTBOM BBEICHUS DSJIEMEHTOB COJAEp)KaHUs,
MOCBAIIEHHBIX SKOJIOTMYECKUM IpOo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIEeHUS MPoOJIeM pallMOHAIBHOTO MPUPOONOIH30BaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (U3UKH Ha ypOBHE CpefHero oOmiero oOpa3oBaHUs
ABISIOTCS  (pu3nueckue Teopuu ((HOpMHUpPOBaHME NPEACTABICHUH O CTPYKType HOCTPOCHUS
¢usnveckoil Teopuu, poid (yHIAMEHTAIBHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
NPEJCTABICHUAX O IMPHUPOJIE, I'PAHUIAX NPUMEHUMOCTH TEOPHH, A OMMCAaHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0 B Kypce (U3MKHU PeaTu3yeTcsl MpexkJe BCero 3a CuéT
OpraHu3alK SKCIEPUMEHTAIBHON AEATENIbHOCTH oOydaromuxcs. st 6a30BOro ypoBHs Kypca
(GU3MKH — 3TO HUCMOJBb30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
Ja00OpaTOpHBIX PaboT, KOTOpPhIE B NporpamMme Mo (GU3NKE OOBEAMHEHBI B OOIIMI CIHMCOK
YUYCHHUYECKUX TMPAKTHUECKUX padoT. BeieneHne B ykazaHHOM IepeyHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYHIECTBISIETCS Y4YaCTHHKaMH OOpa30BaTEIbHOIO
nporecca UCXo/s U3 OCOOCHHOCTEN IUIAHUPOBaHMs M OCHalleHus kaOuHera ¢usuku. [Ipu stom
obecrieyrBaeTcsl OBJaJIeHUE OOYJarOIMMHUCS YMEHHMSMU IPOBOAUTH KOCBEHHBIE W3MEpEHHUS,
WCCIICIOBAHMS 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH U TIOCTAHOBKY OIIBITOB IO TPOBEpKE
MIPEUIOKEHHBIX THITOTE3.

bosibioe BHHMaHHME yJeNseTcsl PELIeHUI0 PacYETHBIX UM KaueCTBEHHBIX 3ajad. [Ipu sTom
Il pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 33Ja4M C SBHO 3a/laHHON (PM3UYECKOM MOJeNblo,
MO3BOJISIONINE TPUMEHSTh N3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jeia Kypca,
TaK W WHTETPUPYS 3HAHHUS M3 Pa3HBIX pasnesnoB. s KadyecTBEHHBIX 3a7ad MPUOPUTETOM
ABJIIIOTCSL 3aJaHUs Ha OObBSICHEHHE MpOTEeKaHUs (U3UYECKUX SBJIEHUH U TPOLIECCOB B
OKpy>Karolien >Ku3HM, TpeOyromue BblOOpa (U3MYECKOH MOAETH JUIsl CUTYalMM IPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO K MarepHadbHO-TEXHUYECKOMY
obecreyeHnto yueOHoro npoiecca 6a30Bblif ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMs JOJDKEH M3y4yaThCs B YCIOBHSX NMPEIMETHOro KaOuMHeTa (U3MKU WM B YCIOBUAX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTro HHKIA. B kabunere (usukm
JOJDKHO OBITH HEOOXO0IMMOE J1abopaTOpHOE OO0OpYJOBaHHE JJsl BBINOJHEHHS yKa3aHHBIX B
nporpamMMe no (pu3MKe yYeHMYECKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBAHUE.

JleMoHCTpallMoHHOe 00opyaoBaHHEe (OpMHUpPYeTCs B COOTBETCTBHUM C IMPHUHLUIIOM
MUHHMAaJIBHON JIOCTaTOYHOCTH U OOECTIeYMBAET MOCTAHOBKY IEPEYMCIICHHBIX B MPOTpaMMe I10
¢u3MKe KIIOUYEBBIX JEMOHCTpAIMKA JJIsl WCCIEJAOBAHMS HW3YyYaeMbIX SIBICHUH W TIPOIIECCOB,
HMIMUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe o0opynoBaHME I YYEHMUYECKUX MPAKTUYECKHX pPaboT (opmHpyercs: B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB M OOecreunBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha JBYX
oOyuatomuxcsi. TemaTuueckre KOMIUIEKTHI J1abOpaTOPHOTO OOOpYIOBaHUS JOJKHBI OBITh
MOCTPOEHBl HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX HPUOOPOB, a TaKkxKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1TAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

¢ (hopMUpOBaHHME HHTEpECca U CTPEMJICHUsI 00YUYAIOIINXCS K HAYYHOMY U3Y4YEHHUIO TPUPOJIBI,

pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMPEJICTaBIEHUH O HAyyHOM MeETOJe TMO3HaHHA M  (OPMHPOBAHUE

MCCIIEIOBATEIILCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;
¢ hopMUpOBaHME HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa M3y4eHHs OCHOB CTPOEHUS
Marepuu U QyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;



¢ hopmupoBaHre yMEHHI OOBSICHATH SBJIEHUS C HUCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUM U
HAyYHBIX JIOKAa3aTeIbCTB;

¢ hopMUpOBaHHE MNPEICTABICHUNA O PONM (U3MKU IS PAa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne STUX Leiei obOecreyrBaeTcs peIIeHHeM CIEOYIOIIMX 33aJad B Mpolecce
U3y4eHUs Kypca (pU3uKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

® [IpHOOpETEHNE CHUCTEMbl 3HAHUN 00 OOmMX (QU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3HKY, JIEKTPOJIMHAMUKY, KBAHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPHU3UKY;
¢ hopmupoBaHNe yMEHUN IPUMEHATH TEOPETHUECKUE 3HAHUS I OObSICHEHUS (PU3NYECKUX
SIBJICHUI B IPUPOJIE U JUIS IPUHATUS IPAKTUUYECKUX PEIICHNUH B IOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33/1a4 C SBHO 33JaHHONW (PU3UYECKON MOJIEIBIO,
3a/a4, [OJpa3yMeBAIOUIMX CaMOCTOSITEIbHOE CO3JaHUE (PU3UYECKOW  MOJENH,
a/IeKBATHOW yCIIOBUSIM 3aJ1a4U;
® IOHMMaHWE (PU3MYECKUX OCHOB M TPHHIMIIOB JEHCTBHA TEXHUYECKHUX YCTPOWCTB M
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IUIAaHUPOBAHUS M NPOBEACHUS (U3HUECKUX
OKCIIEPUMEHTOB,  aHalM3a W  UHTEpHpeTanuu  HHQOpMAIMH,  OMpeelieHus
JOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3J]aHKMe YCJIOBMM NJSl Pa3BUTHUS YMEHHHM MPOEKTHO-HCCIEI0BATEIbCKONW, TBOPUECKOM
NESITEIbHOCTH.

Ha wm3ydyenme ¢usuku (0a30BBI YpOBEHb) Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUS
orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2 vyaca
B HEJIETIIO).

[IpennaraemMslif B mporpamme 1o Qpu3uke nepedeHb Jab0paTOpHBIX U MPAKTUYECKUX padoT
SIBJIIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JeJlaeT BbIOOp MpoBeneHus 1ab0opaTOpHBIX paboT H
OIIBITOB C Y4ETOM MHIUBUAYATbHBIX OCOOCHHOCTEH 00Yy4aroLIXCs.



COJEPKAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (pU3MUECKUX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. ClokeHHe NepeMelieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBMXeHUe. J[BH)KeHHME MaTepuaibHOM TOYKHM 1O OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YIiIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCY€Ta.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Kospdumument tperns. Cunia conmpoTHBICHHS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPHUMEHEHHWE: MOJIINUIIHUKY, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS W B3aUMOJEWUCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIKOCTEH M TBEPIBIX TeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogenbp uneansHoro rasa. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Moienb, WITIOCTPUPYIOIIAs TPUPOIY AABICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObI e€ m3MeHeHus. KoaumdecTBo TemoTel 1 pabota. BHYyTpeHHsIsI SHEpTHs OJHOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBeiii 3akoH TepMmoauHamMuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K m3omporieccaM. [ padudeckas maTepnperanus padboThI rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerioBbIX MamunHax. Koagdunuent nonesnoro neiictsus teruioBoil Mamuubsl. Hukn Kapuo u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: [BUTaTEllb BHYTPEHHEIO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHnue BHyTpeHHEH sHepruu (TemiepaTypsl) Tela Ipy Teruionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckrne u aMmopdHbIe Tena. AHH30TPOIHS CBOMCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienne HarpeBaHus ¥ MIaBICHUS KPUCTAILTNYECKOTO BEIECTRA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onektpuuyeckoe mnone. Hampsox€HHocTh anexkTpudeckoro mnois. [lpuHnun cynepno3unuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKasi IPOHULIAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe CONPOTHUBIICHHE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPHUMECHas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MomHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOABMKYIIEH cuiibl. KopoTkoe 3aMbIkaHHME TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yyeHnue cMEMaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIecTBISIETCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIHMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWITMOHEP, TEXHOJIOTHU TTOIYYEHUSI COBPEMEHHBIX MaTepPHajoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cynieprno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa AMHUN MarHUTHOM MHIYKLIMHU TOJIS1 IOCTOSIHHBIX MarHUTOB.

MarsauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa NWHHMNA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib U HalpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBnenue nsnekTpoMarHuTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUU.
DNEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarHuTHo uHaykuuu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMU B IIPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHIYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebatenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmoHmueckue
konebanus. Ilepwon, dacrora, ammautyga u (a3a konebGanuil. I[lpyXMHHBIII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHHMYECKUX Kojebanuil. IIpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UICATLHOM KojeOaTelnbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemennbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBII TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHCHoab30BaHUs
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHME: DSIIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTPONepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaronux KogeOaHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIWHEHUW PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHvle 60JIHb

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W juuHA BOJHBL [lomepedHble W MpoaONbHBIE BONHBL MWHTepdepeHmus u mudpakmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIUTYAOW M YacTOTOU
KOJIEOAHMH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO TU(PPAKIIMOHHON PEIIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUATBHONH TEOPUH OTHOCUTEIbHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CB€Ta B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE IJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTne u wucciaenaoBanne (ororaddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKkne yCTPOWCTBA M MPaKTHUECKOE MpUMEHEHHe: (OTOd3IeMEHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEL Pedepdopaa no onpeneneHno cocTaBa paJuoakKTUBHOTO U3IYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepupiii  peakrop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEepCHEKTUBHI  SAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NPAKTHUECKOE MPUMEHEHHE: HO03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPO(PHU3NKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIOLMH COJIHLA U 3BE3. DTallbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0606ma. PaszOeranme ramaktuk. Teopwus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MeATeTbHOCTH 4YelOBeKa, pOJib M MeCTO (M3MKM W acTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
NPU3HAKKU TOJO0MS TPEYTOJILHUKOB, ONPEIeIeHUE IIIOIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajxap, paJuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeaHEro oOmiero oopa3oBaHUA
(0a30BbIf  ypOoBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «DuU3uKa» JOKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paclIupeHre XKU3HEHHOTO OIbITa M ONbITa ACSITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOW IMO3WUIMU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MNPUHITHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJCWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUCKHIX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAITUIO M NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHPHOCTH YIEHOTO;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHMIO B 00JaCTH (PU3HUKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHUS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (prU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DHU3UUYECKUX SBICHHIX,

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJNHATE PAOOTYy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEpIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHs,, HaXOJUTh apryMEHTHI IS JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaUud B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bHBI/I‘-IeCKOI‘O COACpKaHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B Pa3IUYHBIX QopMaTax ¢ y4ETOM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4yéTOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEHUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJlAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CUTyalUsdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (hOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHHs] PACUETHBIX M KAa4YeCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CUTYAITHSIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPYIUIMH B 00JIacTU  (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUU
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBLHOE COCTOSHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTUYECKOU
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH IJIEKTPUUYECKUHN 3apsii MpPH peIIeHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(OXJIaKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACH AN, TUIaBJIeHNe, KPUCTAJUIN3AIINA,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IUHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBKEHUS MOJIEKYJ, CPEJHEKBaIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS U EAUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME AAHHYI (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJISL, MOTEHIMAN, Pa3sHOCTh TMOTEHIHAIOB; TMpPU OMUCAHUH MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (GOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIEPUMEHTHl 10 HUCCIECTOBAHUIO (PU3NYECKUX SIBICHHI U TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT H (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, TMPU 3ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENIbCKOW UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallh3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIEC 3a/1auM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJIEH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUH (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJISIpU3alUs CBeTa, JUCHEepCUsl CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHuTHBIE SIBJICHHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cwia JlopeHna, MHIYKTHUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HA4YECHUS U



SIMHHIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH OMa, 3aKOHBI IOCIEJOBATEIbHOTO W  IApAUICIBHOTO  COCIHMHEHHS
NPOBOAHUKOB, 3akoH JDkoyms—JIeHma, 3akoH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (orodddexra, 3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH
COXpaHEHHs] HUMITYyJIbCa, 3aKOH COXPAaHEHMS ODJICKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHHS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OIIpEICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMM MarHUTHOTO MOJS IPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3TOM  (OpMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHMEHTa, COOUpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTHMAJIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/IOBaHMS;

coOmoiaTh TMpaBmia 0€301acHOr0 Tpyda TPU TPOBEICHUH HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIENIOBATENILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a7a4dl BHIOMPATh (PU3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUM, MOJYyYEHHOM W3 PA3TUYHBIX MCTOYHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHUH ¢ TPHOOpaMH U TEXHUUECKUMH YCTPOMCTBAMHU, JUIs
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l ———— Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoTsI padoThI pecypesI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1 bubmorexa [IOK

https://m.edsoo.ru/7f41bf72
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[TocTosiHHBIN 35IeKTpUYECKHil TOK. ToKH B
pa3JIMYHBIX cpeaax

4.2

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpobupe  TpakTiueckue (undposbie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnnoreka [HOK
' WHYKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 DIEMEHTHI KBAHTOBOM OITHUKHU 6 https://m.eds0o.ru/7f41ca7c
bubmuorexa [JOK
4.2 Crpoenue aroma 4 https://m.edso00.ru/7f41c97c
43 AToMHOE PO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Egggﬁﬁfggggﬁ}% 11c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 E:fgf;;fé;aogglgf 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hata uudgposbie
u/n Tema ypoka Be KOHTpﬁO.HbH Hpalc;uqeac zi};‘le 00pasoBaTebHbIE
ero  bie padoThI ue padoTsbl pecypeb
1 ®dusuka — Hayka o npupoje. Hayunbsie MeTob 1 bubnnoreka [HOK
MO3HAHUS OKPYXKAIOIIET0 MUpPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢puzuku B popmMupoBaHUU
2 COBPEMEHHOM g)a HO K(E EHHIE MUpa, B 1 bubmmorexa LIOK
p  Hay P 13, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEU
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MeXaHU4eCcKOro ABmxkeHus. [lepemenienue 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHUE 1 bubmnorexa LIOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOIUHENHOE ABUKEHUE 1 bubmiorexa HOK
YCKop p A https://m.edsoo.ru/ff0c372e
CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO bubnuoteka [JOK
6 1 .
MagCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxxenue. /[Buxenue 1 bubnuoreka [IOK
MaTepUaAJIbHONU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpuHumn otHOCcuTENnpHOCTH ["anunes.
8 HI})IG HHaHLHHe cuctemsl orcuera. [lepBriil 3aK0H 1 bubmorexa LIOK
ph - Hep https://m.edsoo.ru/ffOc3be8
Hprorona
Macca tena. Cuna. [lpuHiun cynepno3uuuu Cui. bubnmuorexa [JOK
9 . o 1 :
Bropoii 3akon HberoToHa 1151 MaTepuaabHOU TOUKU https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc3be8
11 3aK0oH BCEMUPHOTO TATOTeHUs. Cula TSHKECTH. 1 bubnuotexa [JOK

IlepBasg KocMHUY€ECKasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bu6mmoreka [IOK

12 Cuiia octH. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumment tpenus. Cuna
13 con OEBJICHI/ISI n (11)/1(an§1>1<61{141/11) TeJa B KUIAKOCTH bubmnorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
WM ra3e
[TocTynarensHOE U BpaliaTeabHOE ABUKCHUE
14 a6co£THo TBE} ,Z[OFOpTeJ'Ia MowmeHT cuisl. [liieuo bubanorexa LIOK
p ' N ) https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBUSI paBHOBECHS TBEPAOTO TEa
HNmnynbc maTepruanbHOM TOYKH, CUCTEMBI
15 MaTeyHanLHbepToqu Nmn .]'IL(’: CUJIbL. 3aKOH bubmmorexa LIOK
P - CIMILY. ' https://m.edso0.ru/ff0c43d6
COXpaHEHUS UMITYJIbCa. PeakTUBHOE IBH>KEHHE
Pabota u momHOCTh cuibl. Kunernueckas sneprust
16 MaTepHuabHOW TOUkH. Teopema 00 H3MEHEHHUH bubnmorexa LIOK
P o - 1E0P https://m.edsoo.ru/ff0c4502
KHHETUYECKOM SHEPT U
[TorenunaneHas sHeprus. [loTeHnnanbHas SHEPrus

17 yIpyro aeGopMHUPOBAHHOW TPY>KUHBI. bubnuorexa [JOK

[TorenuuansHas sHEprus Teaa BOIU3U https://m.edsoo.ru/ff0c461a
Y

MTOBEPXHOCTU 3EMIIH

[ToTeHuManbHble U HEMOTEHUUANIbHBIE CHIIBL. CBS3b

18 pabOThl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM bubnnorexka [JOK
MEXaHU4YEeCKOU SHEPIUHU CUCTEMBI T€J. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUs MEXaHUYECKOW YHEPTUHU
JlaboparopHnas pabota «VccrnenoBanue CBSI3U

19 paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPIHH Tejla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO
KTyTa»

20 Kontponbnas pabora mo teme «Kunemaruka. bubnmoreka [JOK
Jlnnamuka. 3aKOHbI COXPAaHEHUSI B MEXAHUKEY https://m.edsoo.ru/ffOc4b74
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-

21 KHHETHYEeCcKoi Teopun. bpo }(])Bcioe JIBHKECHUE Bubmzorexa LIOK

PHH. bPOYH ) https://m.edsoo.ru/ff0c4dc2
Hupdysus
29 XapakTtep JBUKEHUS U B3aUMOJCHCTBUS YaCTHIL

BelecTBa. Mojienii CTPOCHHMSI Ta30B, JKUJIKOCTEH 1
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TBEPJBIX TEI

Macca mounekyn. KonndecTBo BeliecTa.

23 [TocTostnnast ABoraapo
o4 TermmoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [lkana remnepatyp Lenbcus
o5 Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE bubnmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIlepaTypa Kak Mepa CpeHeil
JIOTHAZ TEMICPATYD Mcepa cpenten bubnmoreka [JOK
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII. _
o https://m.edsoo.ru/ffOc511e
VYpaBuenne Menneneesa-Kianeiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBHCUMOCTH MEX/1Y IMapaMeTpaMu COCTOSHUS
pa3peKeHHOTr0 raza
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTpeHnHss dHeprus TepMOAMHAMUYECKOH
30 CUCTEMBI U crioco0bI e€ n3MeHenus. KoiamaectBo bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs sHEpTUs https://m.edso0.ru/ff0c5952
OJIHOATOMHOTO UJEAJIIBHOIO raza
31 Buasl Tenonepenaun bubmorexa LIOK
A el https://m.edsoo.ru/ff0c5c36
VaenbHasg TEMIOEMKOCTh BemlecTBa. KomnuecTBo
32 TEIUTOTHI MIPH Teruionepenave. AanadbaTHbIiM Bubmioreka IJOK
' https://m.edsoo.ru/ff0c5c36
poriecc
33 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE bubnnoreka [JOK
K M30ITpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs mporieccoB B pupoae. Bropoit bubnmnoreka [JOK
3aKOH TEPMOJIMHAMUKHU https://m.edsoo0.ru/ff0c6230
. N bubmuorexa [JOK
35 [Tpunmun gevicteust n K11/ TennoBoit MamyHbI https://m.eds00.ru/ffoc600a
36 uxn Kapno u ero KIT[
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37

DKOIOTHIECKHUE HpO6J’ICMBI TECIINIOOHEPTCTUKHU

O6o06maromuii ypok «MonekyspHas Qu3nka.

bubmuorexa [JOK

38 OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTtponpHas pabora no teme «MomnekynsipHas bubnuoreka [IOK
¢duzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u bubnmoreka [JOK
KUIICHUE https://m.edso0.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramumueckue u aMmoppHbIe
42 TeJ‘I%Il) HAHI/ISOTpOlfI/I}I CBOWCTB KpI/ICTaJ'IJ'IOI];(bH{I/II[KI/IC bubmnorexa LIOK
' ' https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAITbI
43 [lnaBnenue u KpucTauM3anus. Y JeiabHas TEII0Ta bubnnoreka [JOK
riasnenus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VPaBHEHHE TCII0BOrO Oanarca https://m.edsoo.ru/ff0c6820
45 DrneKkTpu3anus Tei. DIeKTpuueckuit 3aps. Jsa bubnnoreka [JOK
BHJIA DJIEKTPUYECKUX 3apSAA0B https://m.edsoo.ru/ffOc6bcc
IIpoBOIHUKY, TUDIIEKTPUKU U ITOTYITPOBOJIHUKHU. bubnnoreka [JOK
46 _
3aK0H COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
B3aumoneiictue 3apsanoB. 3akoH Kynona. bubnuoreka [IOK
47 N . _
ToueuHbIN AIEKTPUUECKUN 3apsT https://m.edsoo.ru/ff0c6ced
o | oot e o g B 10K
YIepTIOSHI P ' https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH
49 Paborta cuit 3neKTpocTaTUYecKoro mods. bubmuoreka [IOK
ITorennuain. Pa3sHocTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKH B
50 BJII)GKTpl(;CTaTHIIeI(lJKOM nolle JydnexkTpudeckast bubmorexa LIOK
’ https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 OnexkrpoémkocTh. Konaencarop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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53

DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOopa.
OHeprus 3apsKEHHOr0 KOHAEHCAaTopa
Jlaboparopnas pabota "V3mepenue
ANEKTPOEMKOCTH KOHEHcaTopa'

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

60

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO anmnapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHIE YICKTPOIPHOOpOB

DIIEKTPUYECKHI TOK, YCIOBHS €0 CYIECTBOBAHMUS.
[Tocrosuuslii Tok. Cuna Toka. Hanpsiokenue.
Conporusienue. 3akoH OMa /17151 yyacTKa Lenu

[locnenoBarenbHOE, NapayuIEIbHOE, CMEIIAHHOE
coeMHEeHNE MPOBOIHUKOB. JlabopaTopHas paboTa
«M3yueHune cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»

PaGota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

3axoH OMa 715 OJIHOM (3aMKHYTOM)
anekTpuueckoil enu. Koporkoe 3ambIkaHue.
JlabopaTtopnast pabora «M3mepenne I1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COITPOTHBIICHUS

DNeKTpOHHAs TPOBOJUMOCTD TBEPABIX METAJIIOB.
3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX IIyYKOB

0.5

0.5

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[MomynpoBoHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBOAUMOCTh. CBOMCTBa Pp—N-iepexoa.
[TonynpoBOoAHUKOBBIE TPUOOPHI

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

62

DIEeKTPUYECKUI TOK B pPACTBOpaX M pacIjiaBax
IIEKTPOJINTOB. DIIEKTPOIUTHUECKAS TUCCOLIUALIUS.
DIIEeKTPOIH3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

63 DneKkTpuyecKuil TOK B razax. CaMOCTOATENbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSTENbHBIN pa3pan. Mosnus. [lnazma https://m.edsoo.ru/ffOc84ae
6 npuerimeocoe npiveneme. lpowra rotman 1 BuGmorexa LIOK
p p P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bubmuorexa [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 https://m.edsoo.ru/f0c88be
o | Ao orns e G| B LOK
p ’ https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpeIax»
67 PesepBusiit ypok. KonTposibpHas pabora o teme 1 bubnuorexa [JOK
"DnexkTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprHbIii ypok. O000mIa0NMil YpoK 1Mo TeMam 1 bubnuorexa [IOK
10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KIIACC

KounyecTBO 4acoB Jlara DJIeKTPOHHbIE
Ne T uudposbie
/i €Ma ypokKa Be KonTpoasn  IIpakruyecku H3y4 0Bpaz0OBaTEIBHBIE
ero  bie padoThI e padoTsI eHHS pecypes
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
1 MaruuTHOe noJsie. BekTop MarHuTHOM MHYKIIUH. 1 buGnuorexa LIOK
. https://m.edsoo.ru/ff0c9778
JIuHNY MarHUTHOW WHAYKIIUN
2 MarnuTtHO€e nojie TPOBOJHUKA ¢ TOKOM. OTBIT 1 bubnnorexa [JOK
Opcrena. BzaumopaeicTBue mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padota «/3ydyeHne MarHuTHOTO 1 1 bubmmoreka [JOK
MOJIS1 KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA IPOBOJHUK C
4 tokoM. Cuiia Amnepa. JlaGopaTopHas paborta 1 1 bubnnorexa [JOK
«HMccnenoBanne neMCTBUS TOCTOSTHHOIO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
€HCTBUE MarHUTHOTO TOJISI HA JIBHK cst
5 ipH)KCHHyIO yactuny. Cuna HoﬂpeHquIl’Z}gOTa 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DOnekTpoMarHuTHas UHAYKIus. [loTok BekTopa
6 Mar#uTHON uHAyKuu. J1C nHayknuu. 3akoH 1
AJIEKTPOMArHUTHON MHAYKIMK Dapanest
7 JlaGoparopHas pabdota «ccnenoBanue siBICHUS 1 1 bubmuoreka [IOK
AJIEKTPOMArHUTHON UHIYKLIUH» https://m.edsoo.ru/ffOcal50
NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3JC
8 Cal\;IHOY;HI[yKHHH. OHeprus MaFHI/ITHf[)ZOLII'IOHSI : 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0ca600
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHuueckue ycTpoicTBa U UX MPUMEHEHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI, 1
AJIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHI, MHAYKIIHOHHAS TIEYb
10 O6o06matomuii ypok «MarHutTHoe mosne. 1 bubnuotexa [JOK

SHGKTPOMaFHI/ITHaSI UHAYKIOUS»

https://m.edsoo.ru/ffOcab82
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11 Kontponbras padota mo teme «MarHuTHoe moJie. bu6muoreka [IOK
DJIEKTPOMArHuTHAsT MHTYKIIHS» https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl.

12 I'apmonunueckue xonebanus. Y paBHeHUE bubmuoreka [IOK
rapMOHHYECKHX Kojebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEepPIrun
Jlaboparopuas padota «Vccienoanue

13 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHMI rpy3a Ha
HUTH OT JJIUHBI HUTH W MacChl TPy3a»

Konebarenbublii koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJeOaHus B UACAIbHOM
14 Kone61:1TeJH)H0M KOHTYype. AHAJIOTUsl MEXY bubmiorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJ1e0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B Bbu6mmoteka LJOK
UJealbHOM KO0JIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyXarONUIMX KOJIeOaHUSIX.

16 BbiHyX1eHHbIE MEXaHUYECKUE KOJICOAHMUS. Bu6mmoreka [JOK
Pe3onanc. BeiHyXK€HHBIE DJIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOcbb86
KoseOaHus
IlepemennsIil Tok. CHHYCOMAANIBHBIN IEPEMEHHBIN

17 TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE bu6nmorexa LIOK
U JICUCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U https://m.edsoo.ru/ffOcbd34
HaTPSDKECHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpeOiIeHne IeKTPUIECKON SHEprun
YCTpoicTBO U PAaKTHYECKOE TPUMEHEHHE

19 3JI€IEFpI/I'-IeCKOF0p3BOHKa, reHepsTopa MIEPEMEHHOTO bubmaorexa LIOK

. https://m.edsoo.ru/ffOcc324
TOKa, JMHUHN dJIEKTporepenad
DKOJIOTHYECKHE PUCKU TIPU TIPOU3BOJICTBE

20 anekTpodHeprun. KymbTypa ncnoib30BaHus
SNIEKTPOIHEPTUHU B MIOBCEIHEBHOU KU3HU

21 MexaHnyecKkue BOJHBI, YCIOBUS bu6nunorexa LIOK

pacnpoctpanenus. [lepuoa. Ckopocth

https://m.edsoo.ru/ffOcca54
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pacnpocTpaHeHus U J1Ha BOJHbL. [lonepeunbie u
IIPOJIOJILHBIE BOJIHBI

29 3ByK. CkopocTsh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa bubmmoreka [JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBL, UX CBOUCTBA U bubnmnoreka HOK
23 .
ckopocTb. [lIkana 3eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHLMIBI paAMOCBS3U U TeseBUACHUA. Pa3BuTue
CpPEACTB CBA3MU. Pannonokanus
bubnunoreka LIOK
25 Konrponsnas padora «Konebanus 1 BOJTHBD) https:/m.edsoo.ru/f0ccer
n .
| Dol e SuSmonra 10K
JIHOPOIL pese. ' https://m.edsoo.ru/ff0cd350
Jlyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmmorexa [JOK
27 -
[TocTpoenune n300pakeHUH B IIIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
IIpenomnenue ceera. [lonnoe CHHEE
28 0Tp ;Ingde? I/IH : eTJ'ILHLII;II \ o; Eﬁ?—lofll"}(l) buGnuorexa LIOK
P e yr https://m.edsoo.ru/ffocd7f6
BHYTPEHHEI0 OTPaKEHHUS
JlaGopatopHnas pabora «3MepeHue nokazarens bubnmnoreka HOK
29 .
IIPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [locTpoenune n3o0pakeHuii B JIMH3E. bubnmnorexa [JOK
@opMyiia TOHKOU JIUH3BL. Y BEJIUYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHnas padora «lccnenoBanue cCBOWCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceeta. CiokHbII cocTaB 0€I0ro CBeTa.
32 LBeT. JIaGopatopHas pabora «Habnronenue
JUCTIEPCUU CBETa»
Wnrtepdepennus creta. Iudpaxus ceera. bu6muoreka [JOK
33 N .
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre mpuOOPHI U YCTPOHCTBA U YCIOBUS HX

0€301acHOr0 MPUMEHEHUS
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['paHuIIbI MIPUMEHUMOCTH KJIACCHYECKON

bub6nmoreka [IOK

36 Mexanuku. [TocTynarel cienuaibHON TEOPUHU https://m.eds00.ru/fOcf862
OTHOCUTEILHOCTH
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTU. 3aMeJICHHE bubnmnoreka HOK
37 .
BPEMEHU U COKPAILICHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
C) [ :
| oG . B LOK
p ¥ ' p https://m.edsoo.ru/ff0cfc68
MTOKOS
KonTponbnas padora «Ontuka. OCHOBBI bubmmoreka [JOK
39 . :
CIIELIMAIBHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHEPrus U UMITYIIbC bubnuoreka [{OK
¢dboToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTue U uccienoBanue Gorodpdexra. OnbIThI bubnnorexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHHE DUHIITEHWHA
42 JUIST q)OTEL(bq)e(Ilc)g; «Kpa(I:)Ha;[ TpaHUIIA» Bubmorexa LOK
: https://m.edsoo.ru/ff0d015e
dhoTodrddekra
43 JaBnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XuMHuyecKoe JIEWCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
44 pUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
COJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenune 3agad mo teme «1€MEHTBI KBAHTOBOM bubnuoreka [{OK
ONTUKN» https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. Onbitel Pesepdopaa mo bubnmnorexa [JOK
46 .
paccessHHIO a-dactull. [InanerapHas moaens atoma https://m.edsoo.ru/ff0d091a
bubnunorexa LIOK
4t Hoctynaret bopa https://m.edsoo.ru/ff0d0afa
o | e n e b o Bumorra 10K
A yp P Apyrou. Bui https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 Bonnogsie cBoiicTBa yactuil. Bomasr e bpouis. bu6nunorexa LIOK

KopnyckynspHo-BosiHOBOM gyanu3M. CIOHTaHHOE

https://m.edsoo.ru/ff0d0ca8
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o1

1 BBIHYKJICHHOC U3JTYYCHHC

OtxkpsiTue paguoaktTuBHOCTH. OnbITH Pesepdopaa
10 OMPEJIETICHUIO COCTaBa PaAHOAKTUBHOIO
W3ITYyYCHUS

CaoiictBa anb(a-, 6era-, raMMa-u3ITy4eHUsI.
BrusiHue paoakTHBHOCTH Ha )KUBBIC OPraHU3MBI

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

52

OTkpbITHE IPOTOHA M HEWTpoHA. M30TOMbI. Anbda-
pacnaj. DJEeKTPOHHBIN U MTO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

55

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. Snepusiii peakrop. [Ipodnemst,
IIEPCIIEKTUBBI, YKOJIOTMUECKHUE ACIIEKTHI AIEPHON
SHEPIeTUKHU

OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
Mertobl HaOIIOJCHUS U PETUCTPALIIH
3JeMEHTapHbIX YacTull. Kpyrislii cTon
«DyHaMeHTaIbHbIE B3aUMOAEUCTBUA. EqUHCTBO
(bu3NYIECKOI KAPTUHBI MUPA»

Bun 3B€3aH0r0 Heba. Co3Be3us, ipkue 3BE3/b,
IINTAHETHBI, UX BUJIUMOC IBUXKCHUC. Conneynas
cUCTEMA

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

56

57

Connne. ConHeuHasi akTUBHOCTb. MICTOUHUK
sHepruu CoJHIA U 3BE3]

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3]IbI
IJIJaBHOM MOCJEeI0BaTeIbHOCTH. BHYTpeHHEee
cTpoenue 38€3/1. COBpeMEHHbIE TTPEICTABICHUS O
MIPOUCXOXKIAEHUU U 3BoOIMU COoHIIA U 3BE3]]

58

Muneunsiit [Tyt — nama ['anaktuka. [Ionoxenue
n nxkenne Coiana B INamakTruke. ['anakTHKH.
UEpHble ABIPHI B sipax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyuyeHue.
MeraraiakTuka
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60 Hepemennsie npobieMbl acCTpOHOMUHT 1

61 KonrtponbHas pabora «1eMEeHThl aCTPOHOMHHU U 1
acTpou3uKm»
O6o0maromuii ypok. Poib Gu3uKu U acTpOHOMUHN

62 B 9KOHOMHYECKOM, TEXHOJIOTHYCCKON, COIHAILHOM 1
U 3THYECKOH cepax esTeIbHOCTH YeI0BeKa
O6o06maromuii ypok. Poibs u mecto Gpusuku u

63 aCTPOHOMHHU B COBPEMEHHOW Hay4YHOU KapTHHE 1
Mupa
O6o06maromuit ypok. Poib ¢pusndeckoii Teopuu B

64 (hOopMUPOBaHHUH TTPEICTABICHUHI O PUINICCKOM 1
KapTUHE MHpa
O6o6maronuii ypok. Mecto pusndeckoit KapTHHbI

65 MHUpa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO- 1
HAyYHBIX IPECTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTPOMarHUTHAS WHIYKIIHS

67 PesepsHblii ypok. OnTuka. OCHOBBI cielIUaIbHON 1
TEOPUU OTHOCUTEIIEHOCTH

68 Pesepnbiii ypok. KBanToBas ¢pusrka. DneMeHTHI 1 bubmuorteka [IOK
aCTPOHOMMH U acTPOPU3UKU https://m.edsoo.ru/ff0d1784

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1.

®dwusuka, 10 xkmace/ Mskumes I'.51., Byxosues b.b., Corckuiit H.H. ox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTeabCcTBO
«IIpocBemenue»

®dusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTeascTBo
«IIpocBemienue»

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.

. 3anmanus obpaszoBartenbHoro noprana Peury EI'D

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

I'.4. Mskuwes, b. b. byxosues, H.H. Corckuniit @u3uka 10 ki1. ®uzuka 10
ks1acc. bazoBelif 1 yriy0aeHHbIN ypoBeHb. YueOHUK. MockBa. [Ipocseiienue,
2020

['.5. Msakumes, b.b. byxosues, B.M. Hapyrun ®u3uka 11 knacc. bazobiii n
yriyOJIeHHBIN ypoBeHb. YueOHuK. Mockaa. [Ipocsemienue. 2020

A.Il. PeimkeBuu. COopHUK 3a1a4 o pusuke. Mocksa, [poda, 2005 - 2019 r.
FO.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 knacc. [Tocodue mis
o01eoOpa3oBateNbHBIX opranmu3anuii. Mocksa. [Ipocsemenue. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 11 kmacc. [Tocodue mis
o01reo0pa3oBaTenbHbIX Opranu3aiuii. ba3oBblil 1 yriryONIeHHBIA YPOBEHbD.
Mockaa. IIpocsemienue. 2017 r.

COOpHUK TECTOBBIX 3aJJaHUM JJII TEMATUYECKOTO U UTOTOBOT'O KOHTPOJIS.
®uzuka 10 knace. M.: «ntennext-Lentp», 2004 r.

C.M. Augpromeukut, A.C. CiiyxaeBckuid. ®usuka. «KoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kaccel.

[Tocobue gy yuureneit. M.: [Ipocsemenune, 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET

1. Xusas ¢usuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoku ¢u3uku ¢ ucnoyb3doBanueM MutepHeTta. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/

4. dusuka: komekuusa onblToB. hitp://experiment.edu.ru/

S. ®u3uKa: 3NEKTPOHHAS KOJUIEKIUS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karayor ccbutok Ha pecypchl o ¢usnke http://www.ivanovo.ac.ru/phys
7. becruiaTHple 00y4YaroIIUe MPOrpaMmbl o (HU3KKE
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http://www.ivanovo.ac.ru/phys

http://www.history.ru/freeph.htm

8. JlJabopatopnsle paboTsl no ¢usuke. Bupryansubie 1ad0opaTopHbie pabOTHI.
http://phdep.ifmo.ru

9. AamMarust pU3NIECKUX MPOIEeCCOB 00bsicCHeHUsIMU. hitp://physics.nad.ru
10. ®u3nyeckas sanmkIonenus http://www.elmagn.chalmers.se/%7eigor
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