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IHHOACHUTEJBbHASA 3AIIMCKA

[Tporpamma o ¢u3rke 6a30BOTO YpOBHS Ha YPOBHE CpeHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
MOJIOKEHUA M TpeOOBaHWMH K pe3yiabTaraM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM IpPOTrpaMMBI,
npencrasieHHbix B ®I'OC COO, a rtakxke ¢ ydérom ¢enepanpHol paboueil mporpaMMbl BOCHUTAHUS U
KOHIICTIIINK TIpenoaaBaHust yueOHoro mpenMera «dusmka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoit
denepanyu, peanu3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPaMMBI.

Copnepxanue mporpammbl 1Mo (HU3MKE HarpaBlieHO Ha (OpMHUpOBaHUE €CTECTBEHHO-HAYUYHOH KapTHHBI
mupa oOyuaromuxcst 10—11 kmaccoB mpu oOydeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxoxa. Ilporpamma mo  ¢Qusuke coorBercTByeT TpedboBanusm PIOC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM U METAlpeIMETHBIM Pe3ylbTaTaM OO0y4YEeHHs, a TAaKXKe YyUUTHIBAET
HEOOXO/MMOCTh peallu3alliil MEXKIPEIMETHBIX CBs3eil (U3MKM C eCTeCTBEHHO-HAYYHBIMH y4eOHBIMU
npeaMeramMu. B Hell ompenensioTcs OCHOBHBIC IIeNM W3Yy4eHUs (U3MKM Ha YpPOBHE CpEJHEro oOInero
o0pa3oBaHMs, IUJIaHUPYEMbIe pE3YyJlbTaThl OCBOCHHUS Kypca (U3MKU: JMYHOCTHBIC, METallpeaIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢du3HKe BKIIOYACT:

® IUIAHUPYEMBIE PE3yJIbTAThl OCBOECHUS Kypca (pU3MKU HAa 0a30BOM YPOBHE, B TOM YHCJIE MPEIMETHbIE

pe3yabTaThl MO rofiaM 00y4YeHHS;

e cojaepxaHue yueOHoro npeamera «Pu3nka» 1o rogam o0ydeHus..

dusnka Kak Hayka o0 Haubojee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KA4eCTBE y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYLIIECTBEHHBIN BKJaJl B CUCTEMY 3HaHUI 00 okpyxaromeMm mupe. LLkonbHbIN Kypc GU3MKu —
CHCTEMOO0OPa3yIOLIHil ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB, TOCKOIbKY (PU3MUECKHE 3aKOHBI JIEKAT
B OCHOBE IPOIIECCOB U SIBIICHUM, U3y4aeMbIX XHUMHEH, Ononoruei, pusndeckoi reorpadueid U1 aCTpOHOMHUEH.
Vcnonp3oBaHne H aKTUBHOE MpPHUMEHEHHE (U3NYECKUX 3HAHWUK OIpeNeNsieT XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJNOTUH B chepe SHEPreTHKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, MOJIYYECHHS HOBBIX
MaTepuajioB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYyYHOM KapTHHBI MUpa OoOydaroIiuxcs, B (POPMHUPOBAHUE YMEHUH NPUMEHATH
HAYYHBII METOJ| IIO3HAHUS NPH BBHITIOJHEHUU UMU Y4eOHBIX HCCIEIOBAHUH.

B ocHOBy kypca ¢u3uky uis ypOBHS CpeAHEro oOmiero oOpa3oBaHMs TOJIOKEH DSl UICH, KOTOpbIE
MO’KHO PacCMaTpUBaTh KaK MPUHLHUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEW KypcC SBISETCSA JOIMUYECKH 3aBEPLIEHHBIM, OH COJEPHKHT
MaTepHall U3 BCeX pasaesioB (PU3MKH, BKIIFOYAET KaK BOMPOCHI KIIACCUYECKON, TaK U COBPEMEHHON (DPM3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEeW MaTepual Kypca GpU3NKH 0ObeAMHEH BOKPYT (PU3UUECKUX
Teopuil. Begymum B kypce sBisercss (popMHpOBaHUE MPEACTABIECHUH O CTPYKTYpHBIX YPOBHSIX MaTepuH,
BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszaiust mpearnoyiaraeT MCIONb30BaHUE T'YMAHUTApHOTO MOTEHIIMANA
¢u3nyeckoil Hayku, OCMBICICHHME CBA3M pa3BUTUs (U3MKH C pa3BUTHEM OOIIECTBa, a TaKkke C
MHUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIPpOoOIeMaMu.

Hoes npuknaonou nanpagnrennocmu. Kypc (u3MKu npennosaraeT 3HaAKOMCTBO € HIMPOKHM KpPyrom
TEXHUYECKUX M TEXHOJIOTHUECKUX MPUIIOKECHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHS SJIEMEHTOB COJCPKAHUSA, IOCBSIIEHHBIX
HKOJIOTUYECKUM ITPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TaKXe
o0cyXIeHus TPOOJIEM pallMOHATILHOTO TTPUPOIOIIONIH30BAHUSI U SKOJIOTUUECKON O€30MaCHOCTH.

CrepHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha YpOBHE CpETHEro OOLero oOpa3oBaHMs SBISIOTCS
¢usnveckrue Teopuu (HopMUpPOBaHHE MPEICTABICHUH O CTPYKTYype MOCTPOSHUS (U3UUECKON TEOpUH, POIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M TMPHHLMIOB B COBPEMEHHBIX TIPEACTaBICHUSX O MPUPOZE, TpaHHUIAX
IPUMEHUMOCTH T€OPHH, AJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CucCTeMHO-eATEIbHOCTHBIN MOAX0/ B Kypce GU3UKU peanu3yeTcs MpeXkae BCero 3a cuéT opraHu3aluu
HKCIEPUMEHTAIBHOM IeATeNbHOCTH o0ydatonmxcs. J{ist 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCIIOIb30BaHHE
CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX PaboT, KOTOPBIE B IPOrpaMMe 110



¢u3nke 0ObEMHEHBI B OOLINI CIIMCOK YUCHHUECKUX MPAKTUUECKUX padoT. BrleneHue B yka3aHHOM IepeuHe
1abopaTopHbIX  paboOT, MPOBOAMMBIX JJS KOHTPOJST M  OLEHKH, OCYIIECTBIAETCS Y4aCTHUKAMHU
00pa3oBaTeNbHOTO MPOIEcca UCXO0II U3 OCOOCHHOCTEH IUIAaHUPOBAHUS M OCHAIIeHUs KaOuHera (usuku. [Ipu
3TOM o00ecneunBacTCcs OBIAJACHHE OOYUYAIOUIMMUCA YMEHHMSIMU TIPOBOAMTH KOCBEHHBIE M3MEpECHHS,
MCCIICIOBAHMsI 3aBUCHUMOCTEH (PM3NYECKHX BEJIWYMH U IOCTAHOBKY OIBITOB IO TPOBEPKE MPEATOKEHHBIX
TUIIOTES.
Bbonbiioe BHUMaHue yneaseTcsl peleHnIo pacuéTHRIX U KaueCTBEHHBIX 3a1a4. [Ipu 3Tom /i pacy€THbIX
3aJa4 IPUOPUTETOM SIBJISIIOTCS 3a7aydl C SBHO 33/JaHHON (DPU3MYECKOW MOJENbIO, TO3BOJISIIOIINE MPUMEHSThH
M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U MHTETPUPYS 3HAHUS M3 Pa3HbIX
paznenoB. [l KadyecTBEHHBIX 3a/ay MNPUOPUTETOM SBJISIOTCSA 3a/laHusd Ha OObBSCHEHHE MPOTEKaHMS
(U3UYECKUX SIBIICHUW M TMPOIIECCOB B OKPYXKAIOMICH >KM3HU, TpeOyromue BhIOOpa (PU3MUECKOW MOJETH IS
CUTYaIlUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBum ¢ TpedboBanmsiMu GPI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIIEUYEHHIO YUeOHOTO
nporiecca 0a30BbIN YPOBEHBb Kypca (PM3MKK HA YPOBHE CpeIHEro oOmero oOpa3oBaHMs JTOJDKEH M3Yy4aThCs B
YCIIOBUSIX TpeaMEeTHOro kabuHera (U3MKM WIM B YCIOBHMSIX WHTEIPUPOBAHHOTO KaOWMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOTO [UKIIA. B kabuHere (hU3MKU JOHKHO OBITH He0OXomuMoe 1aboparopHoe 000pyaoBaHue
JUIS  BBITIOJTHEHWS] YKa3aHHBIX B TporpamMme 1Mo (u3uKke YYCHHMYECKHX MPAKTHYECKUX paboT u
J€MOHCTPAIIMOHHOE 000PYAOBaHHUE.
JleMoHCTpalinoHHOE 00OpynOBaHUE (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIMIIOM MHHUMAaJIbHOM
JOCTaTOYHOCTH U O0OECHeyuBaeT IIOCTAHOBKY IIEPEUMCIEHHBIX B MporpaMMe Mo (HU3UKE KIHOYEBBIX
JIEeMOHCTpAaLMN JJIsl MCCIEI0BAHUS M3y4aeMbIX SBJICHUN M IPOLECCOB, SMIUPUYECKUX M (DyHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHUII.
JlabopaTtopHoe o0opymoBaHHE JUISI YYCHHYECKHUX TMPAKTUYECKHX paboT ¢GopMHUpyeTcs B BHJC
TEMaTUYeCKHX KOMIUIEKTOB M o00OecneunmBaeTcs B pacyére OIHOrO KOMIUIEKTa Ha JBYX OOYYarOIIMXCS.
TemaTnueckue KOMIUIEKTHI J1TAOOpaTOPHOTO OOOpPYIOBaHMUS [OJKHBI OBITH IOCTPOCHBI Ha KOMILJICKCHOM
MCIOJIb30BAaHUHU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BHJIE
U (POBBIX TAOOPATOPHIA.
OCHOBHBIMU LENSIMH U3Y4YeHUs (GUZUKU B 00ILIEM 00pa30BaHUU SBISIFOTCA:
e (opmupoBaHuEe MHTEpeca U CTPEMJICHHUS O0y4aroUIMXcs K HayYHOMY U3YYEHUIO NMPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJAE MO3HaHUS U (OPMHUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOIICHHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUsS OCHOB CTPOEHHUS MaTepuUu U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuEe yMEHHII OOBSICHATH SBICHUS C HCIIOJNB30BAaHHEM (U3NYECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHUE MpeACTaBICHUN O POIM (DU3UKHU TSI Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTH.

JlocTuxkeHune HTHX Iefell oOecrieunBaeTcsl pelleHneM CIIEAYIOIUX 3a/1ad B MpOolecce M3Y4YeHHs Kypca
(hU3UKH Ha YPOBHE CPEIHErO 00IIero 00pa3oBaHUs:

® TMPUOOPETCHHE CHUCTEMbI 3HAHWU 00 OOHmMX (U3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,

BKJIIOYAsh MEXaHHUKY, MOJIEKYJISIPHYIO (U3UKY, DJIEKTPOJUHAMHUKY, KBAHTOBYIO (DM3UKY U IJIEMEHTHI
acTpo(hu3HKH;

e (opmupoBaHUE YMEHUI MPUMEHATh TEOPETUYECKUE 3HAHUS ISl 00BACHEHUS (PU3NUECKUX SIBICHUU B

MPUPOJIC U AJIS IPUHATUS TPAKTUUECKUX PEUICHUH B TOBCEAHEBHON KHU3HU;
® OCBOCHHE CIIOCOOOB pEIICHHs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHON (U3MYECKOl MoJenbio, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHNe (PU3NIECKON MOJIENH, a/IeKBaTHON YCIOBUSAM 3a/1a4H;
® TOHMMaHHE (PU3UYECKHX OCHOB M MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB M TEXHOIOTUYECKUX
MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEy;



® OBJAJIEHUE METOJaMH CAMOCTOATEILHOTO IIJIAHUPOBAHUS U MPOBeIeHUs (U3HUUECKUX IKCIIEPUMEHTOB,
aHaJM3a U HHTepIpeTaluy HHPOPMaLUH, ONpeIeTICHNs JOCTOBEPHOCTH MOTYYSHHOTO Pe3yibTara;

® CO3/IaHME YCIIOBHUU JJIsl pa3BUTUS YMEHHUI MPOEKTHO-UCCIIEIOBATEILCKOW, TBOPUECKOUN AEATEILHOCTH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE CpeAHEro obiiero odpazoBaHust orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 gaca B Henenio), B 11 kiracce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemelii B mporpamMMe 1o (usuke nepeuyeHb JaOOpPaTOPHBIX M MPAKTHUUYECKUX PaldOT sBIsETCA
PEKOMEHJIOBAaHHBIM, YYHUTEIb JeJacT BHIOOp MPOBEACHHs JIAOOPATOPHBIX pPAa0OT W OMBITOB C Y4ETOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH 00yUYaromuxcsl.

COJAEP/KAHUE OBYYEHUA

ConeprkaHue IporpaMMbl HallpaBiI€HO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH yYalIUXCs U
OpraHU3aLMI0 U3y4eHUs (PU3MKK HA IeSTEIbHOCTHON OCHOBE. B Hell yuMThIBatOTCS BO3MOXKHOCTHU IIPEMETA B
peammzauu TpeboBanuit ®I'OC COO K IUIaHUPYEeMBIM JMYHOCTHBIM M METAalpeAMETHBIM pe3yibTaTaM
00y4eHHUs, a TAKKE MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o01mero oopa3oBaHusl.

Ha 6aze llenTtpa o00pa3oBaHus €CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampaBiieHHOcTeld «Touka
pocTa» obecrieunBaeTcs peaau3alys 00pa3oBaTeNbHBIX MIPOrpaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTUYECKOM
HaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSMH 3aKOHOJATeNbcTBA B  cepe
obpa3zoBaHus, ydeOHoro mnpeamera «®Pusuka». HcenonbzoBanue oOopynoBaHus «Touku pocray mpu
peanu3anyy JaHHOM MpOorpamMMbl IO3BOJSET CO3JaTh YCJIOBUS a8 (DOPMUPOBaHMS Yy ydalIUXcCs
€CTeCTBEHHOHAYYHOH, MaTeMaTH4ecKOi, MH(GOPMALMOHHONH TPaMOTHOCTH, (OPMHUPYETCS] KPUTHUYECKOE W
KpEaTUBHOE MBIIUIEHNE, COBEPUICHCTBYIOTCS HAaBBIKM E€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, a TaKXke
MOBBIIIAETCS KAUECTBO 00pa30BaHMUsL.

B cocraB nienTpa «Touka pocta» mo ¢u3uke BXOAT 0azoBasi (00s3aTenbHAs) YaCcTh U JIOMOJHHUTEIIBHOE
obopynoBanue. ba3oBas 4acTb COCTOMT M3 MUPPOBBIX JATYUKOB U KOMIUIEKTOB COIYTCTBYIOIIUX 3JIEMEHTOB
IUIL OTBITOB IO MEXaHWKE, MOJEKYJSIpHOW (u3HKe, INEKTPOJMHAMUKE W ONTHUKE. ba3oBBIH KOMILIEKT
obopynoBanus leHTpa «Touka pocta» 1no ¢usnke J[aHHBIA KOMIUIEKT HPEJCTaBIEH TPeMsl KOMILIEKTaMH
nudposoit Taboparopuu o Gpu3nKe.

10 KJIACC

Pazgen 1. ®u3nka u MeTObI HAYYHOI'0 O3HAHMS

®usuka — Hayka o npupojie. Haydynble MeTOAbl MO3HAHUSL OKPYXKaKIIero mupa. Poiap skcriepuMeHTa u
TEOPUU B TIPOIECCE MO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pu3nueckux sBiIeHUNA W mporieccoB. Hayunble runote3sl. Ouznueckue 3aKOHBI U TEOPHUH.
['panuIpl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Pons m mecto ¢usmku B (HOPMHUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpPA, B MPAKTHUYECKOU
NeITeIbHOCTH JII0ACH.

Jlemoncmpayuu

AmHanoroBble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aABKeHHE. (OTHOCHUTEIBHOCTh MEXAaHMYECKOTro JBHiKeHHsA. CucTreMa oTcuéra.
Tpaektopus.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI KOOpAUHAT. CI0KEeHUE MepEMEIICHUN U CI0XKEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBIMKeHHe. ['paduku 3aBUCMMOCTH KOOpAMHAT,
CKOpPOCTH, YCKOPEHHUS, MyTH U IEPEMEILICHUSI MAaTEpHAIbHON TOYKH OT BPEMEHH.



CBobOogHOe nageHue. Y CKOpeHre CBOOOIHOTO TaICHHSI.

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepraibHOM TOYKU 1O OKPYKHOCTHU € MMOCTOSHHOM TTO MOIYJTIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIWHEHHass cKkopocTh. [lepuoa m yactora obpamenus. LleHTpocTpemuTenbHOe
YCKOpEHHUE.

TexHuueckue ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETp, JIBHXKEHHE CHAPAJNIOB, IIEMHBIC U
PEMEHHBIE TIEpEIayuH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, ULTIOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue ABUKECHHUN ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonienue aBrxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

HamnpaBnenue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

UccnepoBanue COOTHOILIEHUS MEXAY IMYTAMH, MPOWJEHHBIMU TEJIOM 3a TOCJIEIOBATEIbHBIE pPABHBIC
MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUJKEHHUH C HAYaIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3ydenue qBUKEHUS MapuKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHOCTH 'anunes. Ilepseiii 3akoH HeroToHa. MIHeprmaabHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoit 3akoH HproToHa 111 MarepuaibHON TOYKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHUaibHbBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus1). Cwia tperus. Cyxoe tpeHue. Cuna TpeHUs
CKOJIb)KeHUs1 U cuia TpeHus mnokos. Koapdunuent tpenus. Cuna CONpOTHBICHUS MPHU IBUKEHUM Tejla B
AKUJKOCTHU WIH rase.

[ToctynaTtensHOE U BpalaTeaIbHOE JBUKCHIE a0COTIOTHO TBEPAOTO TEA.

MoOMEHT CuiIbl OTHOCUTENBHO OCH BpaleHusd. [1nedo cuibl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.

TexHnyeckne yCTpoMCTBA M IPAKTHUYECKOE INPUMEHEHME: IMOAIIUIIHUKU, IBHKEHHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOICHUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKCHUSI.

YcnoBus paBHOBecusl TBEPAOTro Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenune nBmkeHns Opycka Mo HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOHHUKAIOIIMX B MPYXMHE W PE3MHOBOM O0Opasiie, OT UX
nedopMaruu.

HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonvt coxpanenus 6 MexanHuke

Nmmynee MaTepuanbHONW TOYKHU (Tea), CHCTEMbl MAaTePUABHBIX TOUYeK. VIMIynbC CHUIIBI U M3MEHEHHE
HMITYJIbCa Tella. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUXKEHHE.



PaGora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckast sHeprusi MaTepuaibHON ToukH. Teopema 00 M3BMEHEHUH KHHETUYECKOW SHEPTHH.

[Torennmansuass oSHeprus. [loTeHnmanpHas dHEprus ynpyro aeGOPMUPOBAHHOW  MPYKHHBI.
[ToTeHnmanpHas SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[ToTeHnManpHble W HEMOTCHIMANbHBIE CHIBL. CBsI3b PaOOTHl HEMOTCHIMANBHBIX CHII C H3MCHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: BOAOMET, KOIEp, NPYKUHHBIA IUCTOJIET,
JBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon MoTeHIMATLHON YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

N3ydenue abCoOIOTHO HEYNIPYTOTO yAapa ¢ MTOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanme cBs3u pabOThl CHUIIBI C W3MEHEHHEM MEXaHWYECKOW JSHEpPTUM Tella Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pazgen 3. MosiekyasipHasi pu3uKa 4 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEeOpUU

OcHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPHH U UX OIMBITHOE 000CHOBaHME. bpoyHOBCKOE
nskenue. uddysusa. Xapakrep ABMKEHUS M B3aMMOJACHCTBHS YacTHIl BellecTBa. MoJenu CTpOeHUS ra30B,
KHUJKOCTEH M TBEPABIX TeT M OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca m pasmepbl
Mosekyi. KonuuectBo BemectBa. [locTosiHHass ABoraapo.

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

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUU HI€aTIbHOTO rasa.
AOcontoTHas TeMIeparypa Kak Mepa CpeJHEell KMHETHYECKOM SHEepruM TEIUIOBOTO IBMKEHHS YacTHIl Tasa.
[lIxana temnepatryp KenbBuna. 'a3zoBbie 3akoHbl. YpaBHeHne MenpaeneeBa—Kianeipona. 3akoH [lanbToHa.
N3omporieccel B UAEanbHOM ra3e C IMOCTOSHHBIM KOJUYECTBOM BeliecTBa. [ 'paduueckoe NpeacTaBICHUE
M30TPOLIECCOB: N30TepMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE JHUCKPETHOE CTPOCHHME BemecTBa, (ororpaduu MOJEKYT OpPraHMYECKHX
COCIMHECHUM.

OmnbrThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSI.

Mopens onsbira IlITepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopaenb, HIUTIOCTPUPYIOLIAsk MPUPOJLY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEeHH 00bEMa KOMHATHI, IaBIICHUS U
TeMIepaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXly TApAMETPAMH COCTOSTHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonuHamMuyeckasi cucreMa. BHYTpEHHsIE SHEpPTUs TEPMOIWHAMUYECKOW CHCTEMBI U CIOCOOBI €&
n3Menenus. KoinuecTBo TemnoTsl M paboTa. BHyTpeHHss SHEprusi 0JJHOATOMHOTO HealbHOro rasa. Buisl
TEIJIONEPEIauu: TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3TydeHUe. Y IenbHas TEIII0EMKOCTh BemecTBa. KomnuectBo
TEIUIOTHI MIPH TEIUIONEepeaaye.



[Tonarue 06 ammabatHOM mpouecce. IlepBbiii 3aKOH TepMOAUMHAMUKH. [IpuMeHeHHEe MEepBOro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. ['paduyeckas nHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuky. HeoObpaTHMOCTh IPOIIECCOB B IPUPO/IC.

TennoBeie MamuHbl. [lpuHimne! neiictBus TemnoBbiXx MamuH. [IpeoOpa3oBaHus 3HEPTUU B TEIUIOBBIX
MammHax. KoadduiueHnt mnone3Horo aeiictBus TeruioBoi MamuHbl. [{ukn Kapro u ero kosddumment
MOJIE3HOTO AEMCTBUSL. DKOJOTHYECKHE MPOOIEMbl TEINIOIHEPT€TUKH.

TexHuueckue ycTpoilcTBa M MpPaKTHUECKOE NMPUMEHEHHE: ABUTATeIb BHYTPEHHErO CrOpaHus, ObBITOBOMN
XOJIOIMJIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpeHHEH SHEpruM Tejia NMPH COBEPIICHWU pabOThl: BbUIET MPOOKM M3 OYTBUIKHU IOA
JIEHCTBHUEM C)KATOTO BO3/IyXa, HarpeBaHue »(upa B JaTYHHOU TPyOKe IMyTEM TpeHUS (BUICOIEMOHCTpAITH).

N3MmeHeHne BHYTpEHHEN 3HEPTUH (TEMIIEpATyphl) Tejla IPH TEIIoNepe1ade.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHus, PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. Vcnapenue u kumneHue. AGCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTD
Bo3ayxa. Hackimennasiii map. YaenbHas TEIIoTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypPhl KUIICHUS OT
JaBJICHUSI.

Teépnoe Tenmo. Kpucrammmueckue m amopdHble Tena. AHU3OTPONHUS CBOWCTB KpUCTALIOB. JKuakue
kpuctaiibl. CoBpemMeHHble Marepuanbl. llmaBnenne m Kpucrammszanus. YeiapHas TEIUIOTa IUIABJICHHUS.
CyOmumartusi.

VYpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue ycTpolcTBa M TNPAKTUYECKOE INPUMEHEHHE: TUIPOMETP M IICUXPOMETp, KaJlOpUMETD,
TEXHOJIOTHH MOJy4E€HHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX M1APOB.

Kunenue npyu NOHMKEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habntoienue HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. diiekTpoanHamMuKa

Tema 1. Inexkmpocmamuka

OnexkTpuzanus Ten. OJEKTpUYecKUi 3apsn. JIBa Buaa »sieKTpudeckux 3apsaoB. lIpoBonHukw,
JOUDJIEKTPUKHU U TOTYIPOBOIHUKHU. 3aKOH COXPAHEHUs MIEKTPUYECKOTO 3apsA/a.

B3anmoneiicteue 3apsinoB. 3akoH KynoHa. TodeudHbId 3JIEKTPUUYECKUN 3apsil. DJIEKTPUUYECKOE TIOJIE.
HamnpsbxkéHHocTh  dnextpuyeckoro mois. [IpuHmMNO — Cynmeprno3umuu  JJEKTPUYECKUX Ioneu. JIuHum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cunm smektpocratmyeckoro moisa. llorenmuman. PasHocte moTeHimanos. [IpoBomHMKH
IOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IoJIe. JIM3IeKTpHUIeCcKas IPOHULIAEMOCTb.

OnexTpoéMkocTb. KoHzeHcaTop. OJIEKTpPOEMKOCTH IIJIOCKOIO KOHIEHCATOpa. DJHEprus 3apsKEHHOIO
KOHJIEHCATOopa.

TexHnyeckue  yCTpoiicTBAa M IPAKTUYECKOE  IPUMEHEHHE:  DJIEKTPOCKOI,  DJIEKTPOMETD,
UIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOpP, KOMMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu



Y CTpoUCTBO U IPUHLIMII IEUCTBUS JIEKTPOMETpA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTU4ecKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPa OT IJIOMIAH MIJIACTHH, PACCTOSHUS MEX1Y HUMHU
U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit moxk. Toku 6 paziuunsix cpeoax

DNEKTPUUECKUH TOK. YCIOBHS CYLIECTBOBaHMS AJIEKTpUuyeckoro Toka. Mcrounukn toka. Cuia ToKa.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka LEenu.

DNEeKTpUYECKOe  CONPOTUBIICHHME. YJIeJbHOE  CONpOTUBIEHUE  BemlecTBa. [locienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE TPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenia. MOImHOCTh AIEKTPUIECKOTO TOKA.

DJIEKTPOABUKYIIIAsl CHJIAa U BHYTPEHHEE COMPOTHUBJIEHUWE HMCTOYHMKA TOKa. 3akoH Oma [ MOJIHOU
(3aMKHyTOI) 351ekTprueckoit nenu. KopoTkoe 3aMblkaHue.

DONEeKTpOHHAsT MPOBOJUMOCTH TBEPIABIX METAUIOB. 3aBUCUMOCTH CONPOTHUBJICHUS METAJIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBeHHass W MPHUMECHAas MPOBOJAUMOCTH MOIYMPOBOMHUKOB. CBoiicTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE IPUOOPHI.

DNEeKTpUYECKHl TOK B PAcTBOPAax M pacIulaBaxX >SJIEKTPOJIMTOB. OJIEKTPOJUTHUYECKAs JHUCCOLUALNS.
DIIEKTPOJIN3.

DnekTpruyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoHWCTBa W MPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HUCTOUHUKHU
TOKa, 3JIEKTpOHArpeBaTesIbHbIE MPHOOPHI, AJIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBIH AHOJ], TEPMUCTOPHI U (OTOPE3UCTOPDI, MOTYIPOBOAHUKOBBIN AUO]], FaIbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTb CONPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAJAM IOMNEPEYHOrO
CEYEeHMS U MaTepHaa.

CMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMmoe wm3MepeHue HNeKTPOABMXKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TallbBAHUYECKOTO 3JIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHNS METAJIIIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne cMEmaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrposnusa.

MesknpeamMeTHble CBSI3H

Nzyuenune kypca ¢usmku 6a30Boro ypoBHsA B 10 Kiacce OCymIECTBISETCS ¢ YYETOM COACpIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.



Medicnpeomemmvle nonsimus, CBSI3aHHBIE ¢ U3yYEHUEM METOA0B HAYYHOI'O MO3HAHMS: ABJICHUE, HAYYHBIN
¢axT, runoresa, puUHMUECKas BENUINHA, 3aKOH, TEOPHs, HAOIIOIEHHE, YKCIIEPUMEHT, MOACTHPOBAHHE, MOJECTb,
U3MEpEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, TMHEWHas QyHKIUS, napaboia, runepooia, ux rpapuxu
U CBOMCTBAa, TPUTOHOMETpHUYECKHE (DYHKIMH: CHUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX NMPOEKIMH Ha OCH KOOPANHAT, CJI0KEHHE BEKTOPOB.

Buonocua: MexaHW4eckoe IBIDKCHHE B JKHBOH mpupone, Iuddy3us, ocMoc, TEII00OMEH XHBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIAaYH, TEINIOBOE PABHOBECHUE), HIICKTPUUYECKHE SBJICHUS B KUBOM MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJSpHas
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TeJN, JKUAKOCTEH W Ta30B, D3JCKTPHUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUYECKAs JUCCOLUAINS, TATbBAaHNKA.

l'eoepaghus: BTaXXHOCTH BO3]lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHME ABMKEHHH C HMCIOJNIB30BAaHHMEM MEXaHU3MOB, YUYE€T TPEHHUS B TEXHHKE,
MOJIINITHAKY, WCIONB30BAaHNE 3aKOHA COXPAHCHHS HMITyJbCa B TEXHHKE (pakeTa, BOJOMET W JApYrue),
JBHUTATENb BHYTPEHHETO CTOpaHHWs, MapoBas TypOWHA, OBITOBOM XOJOMWIBHHK, KOHAWIHOHEP, TEXHOJIOTHUH
MOJyYeHHUST COBPEMEHHBIX MaTepHalioB, B TOM UHCIE HAHOMATEPHAJIOB, U  HAHOTEXHOJOTHH,
AJIEKTPOCTaTUYECKass  3alluTa,  3a3€MJIEHHE  DJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  IMPHUHTED,
AIIEKTPOHATPEBATENBHBIE TPUOOPHI, HJIEKTPOOCBETUTEIILHBIC TPUOOPEI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekrpoanHaMunka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUSA

[ToctossHHBIE MarHUTHI. B3anMo1eiicTBHE TOCTOSSHHBIX MAarHUTOB. MarHuTHoe noJie. BeKTop MarHuTHOM
uHayKuud. [IpyuHIUD cynepno3uiuu MarHUTHbIX Mojieil. JIunuum marnutHoM uHaykuuu. Kapruna nuHmMit
MarHUTHON MHAYKIIMH TOJIsl MOCTOSIHHBIX MAarHUTOB.

MaruuTHOE TIOJI€ TPOBOJAHMKA C TOKOM. KapTMHa JMHMN WHIYKIIMM MArHUTHOTO TMOJA IJMHHOTO
NpSAMOr0 TMPOBOJHUKA M 3aMKHYTOTO KOJBILEBOTO TMPOBOJIHUKA, KaTylIKH C TOKOM. OmbIT Opcrena.
B3anmMozeincTere MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHiia, €€ MOyJib M HampaBieHUe. [[BrKeHre 3apsyKEHHOM YacTUIBI B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cunel Jlopenta.

SBneHue H3MeKTpOMarHUTHOM MHIAYKUUU. [IOTOK BEKTOpa MAarHUTHOM HHIYKIUU. DIIEKTPOIBUKYILAS
cujia UHAYKIHMH. 3aKOH 3JIeKTPOMArHUTHOM MHAYKIuU Dapanes.

BuxpeBoe snexktpuueckoe mosie. DJIEKTPOJABIKYIIAs Cujia WHIAYKIMU B MPOBOJHUKE, ABHKYIIEMCS
MOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM TOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOJBHKYIIAs CUJIa CAMOUHTYKLIUH.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YAaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIuHYMY MHIYKIMYA MarHAUTHOTO TIOJISL.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue HINEKTPOMArHUTHON UHIYKIUU.



IIpaBuio JleHna.

3aBHUCUMOCTD 3JICKTPOJIBHKYIIECH CUIIbI HHAYKIIUHA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.
SIBrieHNE CAaMOMHTYKIIN Y.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yuenne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

UccnenoBanue nericTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

UccnenoBanue sABieHUS 3JIEKTPOMAarHUTHOM MHIYKIIUH.

Paznen 5. KoJsieGanus u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHbsle Kolebanus

KonebarenpHas cuctema. CBoOOIHBIE MeXaHWYEeCKHEe Koebanus. ['apmonnueckue konebanus. [lepuon,
4acToTa, amMIuiuTyaa u ¢asza kosnebaHui. IlpyXuHHBI MasgTHUK. MaTeMaTHyecKuid MasTHHK. YpaBHEHHE
rapMoOHHYECKHX KoseOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUIECKUX KOIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJEOAHUS B HJCATBLHOM KojeOaTeIbHOM
KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMH KosieOanusimu. @opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUH B HJICATBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienre O 3aTyXaromMX KoleOaHWsIX. BBIHYXIEHHBIE MeXaHWYeCKue Koiebanwms. Pe3oHaHc.
By KIeHHBIE 2JIEKTPOMAarHUTHBIC KOJIEOaHUSI.

[Tepemennbiii TOK. CHHYCOMAQIBHBIN TEPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JENCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U HANPSIKECHHUS.

Tpauchopmarop. [IpousBoacTBo, mepenaya U MOTPEOICHUE IEKTPUIECKON IYHEPTUU. DKOJIOTHUECKUE
PUCKH TIpU TPOU3BOACTBE 3JIEKTposHepruu. KynbTypa HCMONB30BaHUS SJIEKTPOIHEPTUU B TOBCEAHEBHOM
KHU3HHU.

TexHuueckue yCTpOHCTBA W MPAKTHUYECKOE TMPUMEHEHHE: SJIECKTPUYECKUM 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJieOaTEIbHOM CUCTEMBI (TIPYKUHHBIN MM MAaTEMAaTHYECKUH MasSTHUK).

HaGmronenue 3aryxaronmx KoigeOaHmid.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmonenue pe3oHanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMSI.

OcmorpaMMbl  (3aBUCMMOCTH CHUJIBI TOKAa W HANpPSDKEHUS OT BPEMEHH) AJI AJIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3onanc npu nocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKA HHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenp TuHUN NEKTPOoIIepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOA MaJIbIX KOJICOAHMIA Ipy3a HAa HUTH OT JUTMHBI HUTH U MacChl TPpy3a.

HccnepoBanue nepeMeHHOT0 TOKa B LIEMU U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPA, KATYIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL

Mexanuyeckue BOJHBI, YciaoBHUsl pacrpocTtpanenus. [lepumoa. CKopocTh pacnpocTpaHEeHUs W JJIMHA
BOJIHEL. [lonepeunsie U poaoabHbIC BONHEL. UHTepdepentus u nudpakiiis MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHuTHbBIE BOJIHBL. Y CIIOBUS WU3JIyYEHMS JJEKTPOMArHUTHBIX BOJH. B3anMHas opueHTaus
BekTtopoB E, B, V B anekrpomarHuTHOW BosiHe. CBOWMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXKEHHUE,
nperoMIIeHue, mosipu3anus, Tudpaxius, uarepdeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJH.

HIkana snekTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIBI paTUOCBA3U U TENEBUACHUS. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.



TexHnuyeckue ycTpoicTBa M NMPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U MEJULIMHE, pajap, paauonpuéMHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTpPaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habntoienue oTpakeHus U IpeoMIIeHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue nnrepdepeHimy u audpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmtonenune cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KoJIeOaHHiA.

HccnepoBanue CBOWCTB  AJEKTPOMArHUTHBIX BOJH: OTpPaXEHWE, NPEJIOMIIEHUE, MOJISpHU3aLus,
mudpakmus, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeHOE pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpene. Jlyu ceera.
ToueuyHblil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHNi B IIIOCKOM 3€pKalie.

[Ipenominenue cBera. 3aKOHBI MpeNOMIICHHUS cBeTa. AOCONIOTHBIM MOKaszaTenb nperomieHus. IlomaHoe
BHYTpEHHee oTpakeHue. IIpenenbHblil yroi NojIHOro BHyTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CroxkHbINA cocTaB Oenoro ceera. L[Ber.

Cobwuparonue U paccenBaromue JUH3bL. ToHKas auH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas CHJia
TOHKON JMH3BI. IlocTpoeHne m3o0pakeHHI B cOOMparomMX M paccerMBalouInx JuH3ax. dopmyna TOHKOM
JUH3bI. Y BEJIMYEHUE, 1aBa€MO€E JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass ontuka. WHTepdepenuuss cBeta. KorepeHTHbIE WCTOYHUKH. YCIOBUS HAOIIOIEHUS
MaKCUMYMOB U MUHUMYMOB B MHT€P(QEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakius ceera. [udpakunonHas pemeérka. YciaoBue HAOMIOACHUS TJIABHBIX MaKCUMYMOB IIpH
MaJieHu MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(GPAKLNOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa M INMPaKTHUECKOE NMPUMEHEHHUE: OYKH, Jiyna, (poToammapar, MpOECKIIMOHHBIN
anrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIUOHHAS PELIETKA, TIOISPOUS.

Jlemoncmpayuu

[IpssMonuHEITHOE pacpocTpaHeHne, OTpAKEHUE U TIpesioMyieHue cBeTa. OnTHYecKue mpruoopHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Monens cBeToBoja.

HccnenoBanue CBOMCTB U300payKEeHHI B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Ha6mronenue nnrepdepeHimu ceera.

Ha6monenue qudpakuum cBera.

Habmonenue aucnepcuu cBera.

IlosnydyeHune cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUH B JIMH3aX.

HalGmronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cHeMAJILHOM TEOPHUH OTHOCHTEILHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku. [locTymarel  crenuaibHOM — TEOPHUH
OTHOCUTENIbHOCTH: WHBAapHAHTHOCTh MOJYJSl CKOPOCTH CBe€Ta B BaKyyMe, INPUHIUIN OTHOCUTEIbHOCTU
DOWHIITEHHA.

OTHOCHUTEIBLHOCTD OOTHOBPCMCHHOCTHU. BaMGI[JIeHI/Ie BPCMCHU U COKpAIICHUC NJIMHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nea 7. KBantoBas pusznka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonbl. opmyna [Tnanka cBsi3u SHEprun GOTOHA C €r0 YACTOTOH. DHEPrus U UMIYJIbC (DOTOHA.
OtkpoiTue u uccnenoBanue Gororpdexra. OnbiTer A. I'. Cronerosa. 3akonsl pororddexra. YpaBHeHne
OnHiTeitna 1 porosddexra. «Kpacnas rpanunay» porodddexra.
JNaBnenue ceera. Onbitel I1. H. JIeOenena.
XHUMHYECKOEe IEHCTBUE CBETA.
TexHuueckue ycTpoMcTBa M NpPAaKTHYECKOE NpHUMEHeHue: (oTosnemMeHT, (POTONaTUMK, COJTHEUHas
Oarapesi, CBETOHOI.
Jlemoncmpayuu
®oTo3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.
UccnenoBanue 3akoHOB BHEIIHETO GoTodDdeKTa.
CBeTOaUOI.
Conneunas Gartapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pedepdopnaa mo paccessHuto o -dactuil. [ImanerapHas Mozenb aToma.
[Tocrynater bopa. U3nydyenue u morunomienre (GOTOHOB MPHU MEPEXOje aToMa ¢ OJHOTO YPOBHS SHEPrUU Ha
npyroil. Bunsl ciektpoB. CriekTp ypOBHEN SHEPIUM aTOMa BOJOPO/A.
BonnoBble cBolicTBa yactull. Bonns! e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE U BBIHYKJEHHOE HU3JTyuyeHHE.
TexHuuyeckrue ycTpoicTBa U MPaKTUYECKOE NMPUMEHEHHE: CIEeKTPaIbHBIA aHaIu3 (CIEKTPOCKON), Ja3ep,
KBaHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopna.
Omnpenenenve AJIMHBI BOJHBI JIa3epa.
Habnronenue nuHeHyaThIX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
Ha6mronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHUs siapa. OTKpbITHE paguoaKTUBHOCTU. ONBITHI
Pesepdopna mo ompepeneHuro cocrtaBa paauoakTUBHOrO wu3inydeHus. CBoiicTBa anbda-, Oera-, ramMma-
u3nydeHus. BiusHue paaioakTUBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTHe TpoToHa M HeliTpoHa. Hyknonwnas mozpens siipa [eiizenOepra—lBanenko. 3apsn szpa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnaz. IIEKTPOHHBIN M TO3UTPOHHBIN OeTa-pacmas. ['amma-uznydenne. 3aKOH paauoaKTUBHOTO
pacmana.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepHsle peakuuu. JleneHye U CUHTES SIED.
Anepupiii  peaktop. TepmosimepHblii cuHTe3. [IpoOiaeMbl W MEPCIEKTHBBI SASPHOM IHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETUKHU.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTo161 HAOIIOICHUS U PETHCTPAIUH dJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaIIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpA.
TexHUYecKne yYCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: HO03MMETp, Kamepa BuiibCoHa, sAEpHBII
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu



CuéTunK MOHU3HUPYIOIUX YaCTHL.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKH

Ortansl pa3BUTHS acTpoHOMUHU. [IpuKinagHOe 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cuctema.

Connue. ConHeuHas akTUBHOCTh. McTounuk »sHeprum ConHua M 3BE3NM. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKH. [[narpaMMa «CHEKTPaIbHBIN KJIacC — CBETUMOCTBY». 3BE3/bl IIaBHOW MOCIEAOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» JJIs 3BE3] INIaBHOM IOCIIE0BATENbHOCTH. BHyTpeHHEe cTpoeHue 3BE3N.
CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOKICHUN U dBoroLnK CoHLA U 3BE3/. DTallbl )KU3HU 3BE3].

Mnineunsiii [Tyte — Hama ['anaktuka. I[lonoxxenue u npmxenue Connua B [amakTuke. TUIBI ralakTHK.
Panuoranaktuku u kBazapsl. UEpHbIE ABIPEI B sIpax TANAKTUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazoeranne ramaktuk. Teopust bombioro B3psiBa.
PennkroBoe u3nydeHue.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo0iaeMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHMEM KOMIBIOTEPHBIX MPUIIOKEHUN Uis
OTIpeICICHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTYLIApHs U SIPKUE 3BE3/BL.

Ha6monenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O6o0marnee NnoBTOpeHne

Ponb GU3MKK U acTpPOHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIMAIbHON M 3TUYECKOH chepax
JesTeIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMHUH B COBPEMEHHOW Hay4YHOM KapTHHE MHpa, POJIb
¢buznveckoil Teopuu B (GOPMHPOBAHUM TIPEACTABICHUN O (HU3MYECKON KapTHHE MHpPA, MECTO (PU3HUECKOU
KapTUHBI MUpa B 00ILIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3U

W3zyuenne kypca pusuku 6azoBoro ypoBHs B 11 kimacce OCyIIECTBISIETCS C YYETOM COAEPIKATENBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mesicnpeomemmuvle noHAmMusl, CBSI3aHHBIE C U3yYEHHUEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE, HAYYHbIN
¢axT, runoresa, puznyeckas BeITUUMHA, 3aKOH, TEOpHs, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, MOJIEIb,
U3MEpEHHE.

Mamemamuxa: peuieHUE CHUCTEMbl YpaBHEHHMM, TpPUTOHOMETpHuYecKkhe (YHKIUU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIUU HA OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, TPOM3BOJHBIC DSJEMEHTApHBIX (YHKUMHA, TPU3HAKK MOJ00MS TPEYTrOJbHUKOB,
oIpeJiesIeHUe IO IIIOCKUX (puryp u oobEéma Ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOM NMpHUpOeE, KoueOaTelbHbIe TBUXKEHHS B KUBOU MPUPOIE,
ONTUYECKUE SBJICHUS B )KUBOW MTPUPOJE, IEUCTBUE PAIUALUN HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTalLIM4YecKas CTPYKTypa TBEPIABIX Tel, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATIbHBIN aHAIH3.

l'eocpagpusa: marHUTHBIE MOJIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX Py, GOTOChEMKA 3eMHOI MOBEPXHOCTH,
MpEeACKa3aHue 3eMJIETPSICEHUM.

Texnonozus: TMHUM IIEKTPOIIEpEay, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOABUIATEb, MHAYKIIMOHHAS
neyb, panap, paguompuEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-medb, NPOEKIIMOHHBINA ammapar,
BOJIOKOHHAS OINITHKA, COJTHEUHas Oarapesl.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA INPOI'PAMMBLI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA



OcBoenue yuaeOHoro npeameta «Pus3uka» Ha ypOBHE cpeaHEro obmero oopa3oBanus (0a30BbIil yPOBEHbB)
JIOJDKHO  O0ECIeYHTh  JTOCTH)KCHWE  CIEAYIONMX  JIMYHOCTHBIX, METalmpeAMETHBIX W  IPEIMETHBIX
00pa3zoBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3ysbTaThl OCBOEHUS yueOHoro mpenmera «Pu3nKay AODKHBI OTpakaTh TOTOBHOCTH U
CHOCOOHOCTh O0YyYaromMXcsi PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOW BHYTpEHHEH MO3ULMENH JIMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX  OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOIINUX
TPaIULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHHE )KU3HEHHOTO OIBITA U OMBITA JESITEIHLHOCTH
B [IPOLIECCE peaTn3al[ii OCHOBHBIX HAMPaBICHUI BOCIIUTATEILHON JEATEIILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW IMO3UIMHM O0YYaIoUIerocs Kak aKTUBHOIO M OTBETCTBEHHOIO WieHA
poccuiickoro o0IIecTBa;

MPUHATHE TPAJIUIMOHHBIX 00IIEYEeIOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpEcax IpaKIaHCKOro OOIIEeCTBa, y4acTBOBaTh B
CaMOyMpaBlieHUU B 00Pa30BATEIHLHON OpraHU3aIlnm;

YMEHHE B3aUMOJCHCTBOBATH C COIUAIBHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX QYHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUIHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCHUMCKUX YyYEHBIX B 00JacTu
(UBUKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh HA MOPAJIBHO-
HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

4) 3cTeTU4YeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHHWE K MHpY, BKIIIOYasl 3CTETHKY HAyYHOT'O TBOPYECTBA, MPUCYLIETO (PU3NUECKOM
HayKe;

5) Tpya0BOro BoCIUTAHMSA:

MHTEPEC K pa3InyHbIM cepam npodhecCHOHAIBHON NesITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON U
TEeXHUKOH, yMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyaymiei mpodeccuu U peanu30BbIBATH COOCTBEHHBIE
KU3HEHHBIE TUTaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3oBaHHUIO B 00JacTH (M3UKH HA MPOTSHKCHUH
BCEM KU3HU,

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYPbl, OCO3HAHHE TJO00ANIBHOIO XapakTepa 3KOJOTHYECKHX
npo0em;

IUIAHUPOBAHUE M OCYLICCTBICHUE JACUCTBUUM B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHMS LIEJIeH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciipeHue OmbITa IeATEIbHOCTH SKOJOTHUYECKON HaMpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110
busuke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NIECKOM
HayKH;

OCO3HaHUE 1IEHHOCTH HayYHOU J1eATeIbHOCTH, TOTOBHOCTD B Ipoliecce N3y4eHUs (PU3UKH OCYIIECTBIIATH
MPOCKTHYIO U UCCIIEI0BATENbCKYIO IESITEIbHOCTh UHIMBUIYAIIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
ba3soBble Jlornyeckue 1ecTBUSA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYaTH3UPOBATH IPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH AEITEIIbHOCTH, 33/1aBaTh MIAPAMETPBl U KPUTEPUN UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B paCCMAaTPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

paszpabarhiBaTh IJIaH pEIICHUS NPoOJeMbl ¢ y4€TOM aHaiM3a WMEIOIIUXCS MATePUAIBHBIX U
HEMaTepUaIbHbIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIESM, OLIEHUBATh PUCKH
ITOCJIE/ICTBUH I€ATEIBHOCTH;

KOOPJIUHUPOBATh W BBINIOTHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBareabcKue NeHCTBUA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTUEH, KITIFOUEBBIMY IMOHATUSIMHU U METOAaMH (DU3MUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIENOBATENbCKONM M TPOEKTHOH NEeATENhbHOCTH B 00JacTH (U3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peElIeHUs 3anad (U3HuecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3INYHbIX METOA0B ITO3HAHUS;

BIIQJIETh BUJIAMU JIEATEIBHOCTH TI0 MOJTYYCHHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETAIlMU, TPEOOPa30BaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSX, B TOM YHUCIE MPU CO3TAHUH YYEOHBIX MPOEKTOB B 00JIACTH
(737047

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3aJady, BBIJBUIaTh THIOTE3y €€
pelieHus, HaX0IUTh ApPrYMEHTHI JUIsl JOKAa3aTeIbCTBA CBOMX YTBEP)KICHHH, 3aaBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

AHAIM3UPOBATh IIOJYYECHHbIE B XOJAE PEIICHMS 33aJaud pPE3yJbTaThl, KPUTHYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JEATEIHHOCTH, B TOM YHUCIE TPU
U3yueHUH (pU3MKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJI€U, TPEAJIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3aa4UH, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH IMONY4YeHUs HH(OpMALUU GU3NYECKOTO CONNEPIKAHUS U3 UCTOYHUKOB PA3HbBIX TUIIOB,
CaMOCTOSITENTLHO OCYIIECTBIISATh MOUCK, aHAIHN3, CUCTEMATU3AIMIO U WHTEPIPETAIINIO HH(OPMAIIUU Pa3THIHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpPMALIHH;

UCIIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX ¥ KOMMYHHMKAllMOHHBIX TEXHOJOTMM B pEUICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHM3AIIMOHHBIX 3aa4 ¢ COOJIOJeHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THTUEHBI, PECypcOCOEpeKEHUs, TMPaBOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpPMaMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAepX aHUs B pazdu4HbIX ¢GopMaTax € Y4YETOM Ha3HAuUEHUs
nH(OPMAIIUY U TIENIEBOI ayAUTOPHH, BEIOUpAsi ONTUMATBHYIO (DOpMY MPEICTABICHUS U BU3YATU3AIIHH.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:
OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOMH 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMi U CMATYaTh KOH(DIUKTHI;



Pa3BEPHYTO ¥ JIOTUYHO U3JIATaTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIH30BaTh PEUMYIIECTBA KOMaHIHOW ¥ HHIUBHUyaIbHOU PaOOTHI;

BBIOMpATh TEMAaTHKY M METOJIbI COBMECTHBIX JICHCTBUH ¢ y4ETOM OOIIMX MHTEPECOB W BO3MOXKHOCTECH
Ka)KJ0ro 4JIeHa KOJUIEKTHBA;

MPUHUMATH IIETH COBMECTHOHN JESITENbHOCTH, OPTaHM30BBIBATH M KOOPAWHUPOBATH NEHCTBUS TO €€
JOCTHKCHHIO: COCTaBIIATh IUIAH JEHWCTBUH, pacHpelessaTh POJH ¢ YY6TOM MHEHHH YYaCTHHKOB, O0OCYXIaTh
Pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KA4eCTBO CBOETO BKIaJa M KaXKAOTO YYaCTHHKA KOMAHIbI B OO pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

mpeJyiaraTh HOBBIC MPOEKTHI, OLIEHWBATh WJCH C IO3HMIIMA HOBU3HBI, OPHUTHHAIBHOCTH, MPAKTUYCCKOM
3HAYUMOCTH;

OCYIIIECTBISTh TO3UTHUBHOE CTPATEIHUECKOE TIOBEICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSIBIIATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbI€ YHUBePCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszaums:

CaMOCTOSITENIPHO OCYIIECTBJIATH IO3HABATEIbHYIO NESITEIBHOCTh B OOJIACTH (PM3UKUM U aCTPOHOMHUH,
BBISIBIISATH MIPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIPHO COCTABIIATh IUIAH PEIICHUS pacu€THBIX M KAYEeCTBEHHBIX 3ajay, IMJIaH BbINOJIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEOYTEHNH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHMIO M TPOSIBICHUIO SPYIUIMH B 007acTH (PU3HKH, TOCTOSIHHO MOBBIIATH
CBO 00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLICHUBAaThb COOTBETCTBUE
Pe3yabTaTOB LIETSIM;

BJaJIeTh HaBBIKAMU I103HABATENbHOW peQIIEKCMH KaK OCO3HAHHMsS COBEpIIAEMBIX JCHCTBHM U
MBICJIMTENbHBIX IPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pe(IEeKCUN AJIS OLEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PEILICHHS 10 UX CHU)KEHUIO;

IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAIN3E PE3YyIbTaTOB ACSATEILHOCTH;

IIPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX NIPH aHAINU3€E PE3YyIbTaTOB JCATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce moCTHKEHMST JTHMYHOCTHBIX PE3yIbTATOB OCBOCHHUS HPOTPaMMBbI MO (PU3MKE Uil YPOBHS
cpeaHero ooOmiero o0pa3oBaHMs Yy OOY4YalOLIMXCS COBEPILIEHCTBYETCSI 3MOLMOHAIBHBIA  HMHTEIUIEKT,
IpearoararoInii cQOpMUPOBAHHOCTb!

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIHOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BUJIETh
HaIpaBJICHUS Pa3BUTUS COOCTBEHHOW AMOIIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIEIO CAaMOKOHTPOJIb, YMEHHME IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CIOCOOHOCTh AJalTHPOBATHCS K 3MOIMOHAIBHBIM H3MEHEHUSM U MpPOSBIATh T'MOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOUICH CTpEeMJICHHE K JOCTIDKEHHIO IENU U YCIEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh UCXO/Sl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME IPYTUX, YYUTBIBATh €ro
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIOYAIONIMX CIOCOOHOCTH BBICTPAWBAaTh OTHONICHUS C JPYTUMHU JIFOJBMH,
3a00TUTbHCA, TPOSBIATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATbHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUMN:

JEMOHCTPHPOBATh Ha MpPUMEpax pojib U MecTO (U3MKH B (POPMHUPOBAHUHM COBPEMEHHOH Hay4dHOMH
KapTHUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUN, B IPAKTUYECKON JEATEIbHOCTH JIIOICH;

YUUTBHIBaTh TPAHHUIBI MPUMEHEHHS M3YYCHHBIX (U3MUECKUX MOJEJIeH: MarepuanbHas TOYKa,
MHepLUalbHas cucreMa OTc4éra, aOCOIIOTHO TBEPAOE TENO, WJCAIbHBIA ra3, MOJEIN CTPOEHHUS TIa30B,
AKUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUECKUI 3aps IPpU peleHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pu3nyeckue SBICHHUS (TPOLECChl) M OOBACHATH WX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHHUS BELIECTBA U DJIEKTPOJAMHAMUKHM: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBUKEHUE, CBOOOJHOE MaIeHUE Tell, ABHKEHHE 110 OKPY>KHOCTHU, HHEPLHS,
B3auMoJielicTBUEe Tell, AU dy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEN, U3MEHEHHE
o0bEMa Ten MpU HarpeBaHWU (OXJIAXKJECHHM), TEIJIOBOE PaBHOBECHE, MCHApeHHe, KOHJACHCAIMs, IUIaBJICHHUE,
KpUCTAJIIIN3alUsl, KUIIEHNUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEXAY IapaMeTpaMu COCTOSHUS ra3a B HM30IPOLECCax, DJIEKTPU3aLus Tel, B3aUMOJIEHCTBUE
3apsoB;

ONMCBHIBATh MEXAaHUYECKOE JIBIKCHHME, HCHONb3ysd (U3MYECKHEe BEIWYMHBI: KOOpAMHATA, IYTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, CHila, HMIYJIbC Tela, KHHETUYECKas DJHEpIus,
NOTEHIMAJIbHAsl SHEPIus, MEXaHWdeckas paboTa, MeXaHHYeCKas MOIIHOCTb; IPU ONHCAHUU IPABHIBHO
TPAKTOBaTh (PM3MUECKUI CMBICI MCIOJIb3YEMBIX BEJIUYMH, X O0O3HAYCHUS U €AMHUIIBI, HAXOIUTH (POPMYIIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

OINMCHIBATh W3YYEHHBIC TEIJIOBHIC CBOWCTBA TEJI W TEIUIOBBIC SIBJICHHS, HCHOJB3yd (u3nueckue
BEJIMYMHBL: 1aBJICHUE ra3a, TEMIIEPATypa, CPEAHAA KHHETHYECKAsi SHEPIus Xa0THYECKOTO ABM)KECHUS MOJIEKYIL,
CPEAHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThl, BHYTPEHHsSs »HHeprus, paloTa rasa,
KOA(QPHUIHUEHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO JIBUTATEIS; IPH ONMCAHUYU MPABUIIBHO TPAKTOBATH (PU3NUECKUN
CMBICII MCTIOJIb3YEMBIX BEIMYMH, UX O0O3HAYCHUS M €AMHUIIBI, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEIMUYHHY C APYTMMHU BEITUUMHAM;

OIUCBIBATh U3YUYCHHBIE JJIEKTPUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUYECKUE SIBIECHUS (TPOLIECCHI),
UCTONB3Yysl (DU3MUYECKHE BETUYMHBL: 3JICKTPUUYECKUN 3apsis, AJIEKTPUUYECKOE IMOoJie, HANpPSDKEHHOCTH IOJI,
MOTEHIMAJ, PAa3HOCTh IOTCHLUAIOB; TIPH OINUCAHUM TMPABHJIBHO TPAKTOBAaTh (PU3MYECKHI CMBICI
UCMOJb3yEeMbIX BEJIMYMH, MX OOO3HAYeHHUs U EOUHMIBI;, YKa3blBaTbh (OPMYJIbl, CBS3BIBAIOIIUE JAHHYIO
(GU3NYECKYIO BEIMYHUHY C APYTMMH BETUUNHAMU;

aHATM3UPOBaTh (PU3NYECKHUE NPOLIECCHI U SIBJICHUS, UCIIONb3Ys (PU3MUECKUE 3aKOHBI M IPUHIIMIIBL: 3aKOH
BcemupHoro tsarorenus, I, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHHUs] MEXAHMYECKOM SHEPrUHU, 3aKOH
COXPAHEHHUS MUMITYJIbCA, IPUHIUI CYNEPIO3UIIMH CUJI, IPUHLIUII PAaBHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, FAa30BBIC 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOU
SHEPI'UU TEIUIOBOIO JBMXKEHUS MOJIEKYJ C a0COMIOTHON TeMIepaTypoil, MepBblii 3aKOH TEPMOJANHAMUKH, 3aKOH
COXpaHEHHMS JEKTPUUECKOT0 3apsina, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BHIPAKECHHUE U YCIOBUS (IPaHUIIBI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLUIBI ACHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iavyaTh
yCIIOBHSI X 0€30M1aCHOrO UCIOIb30BaHUS B IOBCEIHEBHON XKU3HH;

BBINOJIHATH 3KCIIEPUMEHTHI 1O HCCIEIOBAHUIO (PU3NYECKUX SBICHHH U TMPOLECCOB C MCIOIb30BAHUEM
OpSMbIX M KOCBEHHBIX H3MEpEHUi, mpu 3ToM (opMmynupoBaTh MpobiemMy/3ajady W TUIOTE3y Y4eOHOro
HKCHEPUMEHTA, COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOI0 000pYyI0BaHUs, IPOBOAUTE ONBIT U (HOPMYIHPOBATH
BBIBO/JIBI,



OCYHIECTBJIATh MpPSIMBIE M KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BEJIWYMH, IPU HTOM BBIOMpAThH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCTIOIb30BATh U3BECTHBIE METOIbI OLICHKH MOTPEITHOCTEN U3MEPEHNU;

MCCIIEIOBATh 3aBUCUMOCTU MEXAYy (PU3NYECKUMHU BEIMUYMHAMHU C HCIOIb30BAaHUEM NMPSMBIX U3MEPEHHI,
IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTAaThl IMOJYUYEHHONH 3aBUCHUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE TaOIUI] ¥ TPApHUKOB, ATaTh BHIBOJBI IO PE3YJIbTaTaM MCCIIECIOBAHUS;

coOmolaTh TmpaBWiia O€30MacHOrO TpyAa IPU MPOBEACHHH HCCICIOBAaHUNA B paMKax ydeOHOTO
AKCIIEPUMEHTA, Y4eOHO-UCCIIEeI0BATEIbCKON U MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENbHBIX
YCTPOUCTB U J1a00paTOpHOTo 000pyIOBAHHUS;

pemarh pacuéTHbBIC 3a/1a4M C SBHO 33JaHHON (PM3UYECKON MOJENbI0, UCHOIb3Yys (PU3NYECKHE 3aKOHBI U
MPUHIIMIIBI, HAa OCHOBE aHaliM3a YCIIOBUS 3aJaud BBIOMPATh (PU3NUECKYIO MOJEINb, BBIACIATH (U3HUYECKUe
BEJIMYMUHBI U (GOpPMYIbl, HEOOXOAMMBIE ISl €€ pelIeHHs, MPOBOAUTH PacdyEThl U OLIEHHWBATH PEaIbHOCTh
MOJTyYEHHOTO 3HaYCHHsI (PU3NYECKON BEIIMUMHBI,

pemaTh KaueCTBEHHBIC 337a4Yl: BBICTPAUBATh JIOTMYECKH HETPOTUBOPEUMBYIO IIETIOUKY PACCYKICHHH ¢
OTOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

MCIIOJIb30BaTh MPHU PEIIeHUH Y4eOHBIX 3a7a4 COBpPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTHUH ISl TTOKCKA,
CTPYKTYpUPOBAHUS, WHTEpPHpETallMd M MPEACTaBICHHUS Yy4eOHOM W HaydyHO-NOMYJSpHON HH(DOpMAIHH,
MOJTYYCHHOM U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATh MOIY4aeMyto HH(OpMAIIHIO;

MPUBOJUTH MPHUMEPHl BKJIAJa POCCUUCKUX U 3apyOexHBbIX Yy4EHBIX-(QU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETHYECKHE 3HAHMS 1O (U3MKE B TOBCEIHEBHOW JKU3HU Uil OOecredeHus
0e30macHOCTH MpHU OOpalIeHuu ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, Ui COXPAHEHUS 3I0POBbS U
COOJTIOICHUSI HOPM 9KOJIOTMYECKOTO MOBEICHUS B OKpY>KaIoIlel cpene;

paboTaTh B TpYIIE C BBHINOJHEHWEM Pa3IMYHBIX COLMAJIBHBIX pOJieH, MIaHUPOBaTh PabOTy TPYIIIIHI,
palMoHANBbHO paclpeiessTh OOS3aHHOCTH M IUIAHUPOBATh JACATENBHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHHWBATh BKJIAJ] KKJOT0 U3 YIACTHUKOB I'PYIIIHI B pEIICHHE paccMaTpUBaeMO POOIeMBbI.

K koumy oOyuenus B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE IOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:

JEeMOHCTPHPOBATh Ha MpPUMEpax pojb U MecTo (U3UKU B (POPMHUPOBAHUH COBPEMEHHOH HAyYHOMH
KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHMKU U TEXHOJIOTMM, B IIPAKTUYECKOM IEATEIBbHOCTH JIIOIEH,
LEJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHUS! U3YUYEHHBIX (PU3MUECKUX MOJENIeH: TOUCUHBIN 3JEeKTPUUECKU 3aps,
Jyd CBeTa, TOYCUHBIM HCTOYHUK CBETa, SAEpPHAs MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sijipa IpH
penieHny (HU3NYECKUX 3a1ad;

pacrio3HaBaTh (U3NUYECKUE SIBICHUS (TPOLIECCH) U OOBACHATh MX Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKU
Y KBAaHTOBOM (DU3HKU: 3JIEKTpUUYECKasi IPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JI€HCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, AIEKTPOMArHuTHas UHIYKIIMS, AEWCTBUE MAarHUTHOTO TOJISl HAa MMPOBOJHUK C
TOKOM W ABIJKYIIHUICS 3apsii, 3JEKTPOMarHUTHbIC KOJICOAHUS W BOJIHBI, MPSIMOJIMHEHHOE pacipoCTpaHeHHE
CBETa, OTpPaKEHHe, IpelloMICHHE, UHTepPepeHIrs, TUPpPaKUus W MOJApU3alUs CBETa, TUCIEPCHs CBETa,
dhotoanexkrpuuecknii 3G ekt (pororddexT), cBeTOBOE NaBiieHNe, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

OIMCHIBATh M3y4YCHHbIE CBOIMCTBA BEIIECTBA (IIEKTPHUUECKUE, MATHUTHBIC, ONTHUECKUE, HIEKTPHUECKYIO
MPOBOJIUMOCTh PA3UYHBIX CpPEA) U JJIEKTPOMArHUTHBIC SBJICHUS (IPOLIECCHI), HCIONB3YS (U3NYECKHE
BEJIMYMHBI: 3JICKTPUUECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUECKOE HAIMpsKEHHE, 3JIEKTPUUYECKOE COMPOTHUBIICHUE,
Pa3HOCTh MOTEHILIMAJIOB, JIEKTPOJBIKYIIAs cuja, padoTa TOKa, MHAYKIHMS MarHUTHOTO MOJIA, cujia AMIiepa,
cuna JlopeHna, MHAYKTUBHOCTD KAaTYIIKU, SHEPTUs AJIEKTPUUYECKOI0 U MarHUTHOTO TOJIEH, MEPHO U 4acToTa
KosiebaHuil B KoebaTeabHOM KOHTYpE, 3aps U cuja TOKAa B MPOLIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHuif, (OKyCHOE paccTOSHME W ONTHYECKas CHJIa JIMH3bI, NpPU OMUCAHUM MPABUIBHO TPaKTOBATh
¢bu3nyecKuif CMBICHT HCIIOJIIB3YeMbIX BEIMYMH, HMX OOO3HAUY€HUsS U EIUHUIBL, YyKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHYUHAMU;



OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, UCHOb3Ys (PU3NYECKHE BEIUYHHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTA CBETA, YHEPTUS U UMIYJIbC (POTOHA, epuos moiaypacmnajia,
SHEPTHs CBSI3M aTOMHBIX S/IEP, NPU ONMCAHWHU TPABHIBHO TPAKTOBATh (PM3MUYECKUN CMBICT HCIIOIB3yEeMBIX
BEJIMYMH, UX 0003HAUEHUS U €AMHHULBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C
JAPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,

aHAIM3UPOBATh (U3MYECKUE MPOIECCH U SBJICHUS, UCIOIb3Ys (pu3ndecKkne 3aKOHbI M MPUHIUIBL: 3aKOH
Oma, 3aKOHBI TTOCTIEIOBATEIFHOTO U MAPAJIIETBHOTO COCIUHEHHS IIPOBOTHUKOB, 3aKoH J[koymns—JIenna, 3akon
AJIEKTPOMArHUTHOM MHIYKLUH, 3aKOH NMPSMOJMHEHHOTO PAacCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHsI CBETa,
3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHE DWHIITeNHHA i PoTodddekrTa, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH
COXpaHEHHsI MMITYJbCa, 3aKOH COXPAHEHUs JJICKTPHUECKOTO 3apsiza, 3aKOH COXPAHEHHS MAacCOBOTO YHCHA,
nocTynatsel bopa, 3aKOH paJlMOaKTUBHOTO paciiajia, IMpy 3TOM Pa3IHyaTh CIOBECHYIO (hOPMYIHMPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOE BHIPAKEHHE U YCIOBUS (IPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

OIIpeNIeNIATh HalpaBlieHUe BEKTOpa MHIYKIIMUA MAarHUTHOTO IMOJISl IPOBOJAHUKA C TOKOM, CHUJIBI AMIiepa U
cunel JIopeHia;

CTPOUTH U OMHCHIBATh N300paKeHUE, CO3/]aBaEMOE IIJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBINOJIHATE 3KCIIEPUMEHTHI 1O HCCIEIOBAHUIO (DU3NYECKUX SBICHHHA U TMPOLECCOB C MCIOIb30BAHUEM
OpSIMbIX M KOCBEHHBIX H3MEPEHHH: MpH 3TOM (GOopMyIupoBaTh MpoOiieMy/3agady M TUIIOTE3Yy Y4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pyJOBaHHS, IIPOBOIUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYLIECTBIIAITh TPSMBIE W KOCBEHHbIE H3MEpPEeHHs (U3MYECKHX BEIWYMH, HpPU ITOM BBIOUpATh
ONITUMAJILHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEITHOCTENH N3MEPEHHI;

HCCIIEI0BAaTh 3aBHCUMOCTH (PU3NYECKMX BEIWYHMH C HCIIOJIH30BAHHEM HNPSAMBIX M3MEPEHHH: MPU ATOM
KOHCTPYHPOBAaTh YCTAHOBKY, (MKCHPOBAaTh pe3yNbTaThl IMOJYYCHHOW 3aBHCUMOCTH (DPM3MYECKUX BEIWYHH B
BUJie TaOIUIl U TPaUKOB, AeTaTh BEIBOIBI 110 Pe3yJIbTaTaM HUCCIICI0BAHMS,

coOmogarh mpaBuia O€30IaCHOTO TpyAa MNpH TPOBEIACHUU MCCIEJOBAaHMH B paMKax ydeOHOTo
IKCIIEPUMEHTA, YIeOHO-HUCCIIEIOBATENILCKON 1 MPOESKTHON JESTENbHOCTH C MCHOJIb30BAHHEM H3MEPHTENBHBIX
YCTPOWCTB | JTAOOPATOPHOTO 0OOPYIOBAHHS;

pemarb pacyéTHbBIC 3a/1a4M C SBHO 33JaHHON (PM3UYECKON MOJENbI0, UCHOIb3Yys (PU3NYECKHE 3aKOHBI U
NPUHIUIBI, Ha OCHOBE aHalIM3a YCIOBHS 3a/laud BHIOMpaTh (DU3MYECKYIO MOJIENb, BBIACIATH (U3NUYECKUE
BEJIMYMHBI U (HOpMYNbI, HEOOXOIMMBIE Al €€ pemeHHs, NPOBOANUTH PAcU€Thl M OLEHHMBATh PEATBHOCTD
MOJTYYEHHOTO 3HAYeHUsI (PU3NUECKON BEITMYMHEI,

pemaTh KaueCTBEHHBIC 337aYl: BBICTPAUBATh JIOTMYECKH HETPOTUBOPEUMBYIO IIETIOUKY PACCYKICHHH ¢
OIOPOi HA U3yYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

MCIOJIb30BATh MPH PEILICHUU Y4EOHBIX 3a/1a4 COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA,
CTPYKTYPUPOBAHHS, WHTEPNPETAIMM M TPEJICTABICHUS Yy4eOHOH W HAy4YHO-TIOMYJSPHOH WH(POPMAIUH,
MOJTYYEHHOH N3 Pa3IMYHBIX HCTOYHUKOB, KDUTHYECKHU aHAM3UPOBATH MOIy4aeMylo HH(pOpManuio;

OOBSICHATH NMPUHIMIBI JACHCTBHS MAaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBHS HX
0€30MaCHOT0 MCII0JIb30BaHMS B TOBCEHEBHOM KU3HU;

NPUBOIUTH TIPHUMEPHI BKJIaga POCCHHCKHX M 3apyOeKHBIX YYEHBIX-(OU3NKOB B pA3BUTHE HAyKH, B
00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIET0 MUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHYECKHE 3HAHHMS 1O (U3MKE B TOBCEIHEBHOW JKU3HU Uil oOOecredeHus
6e30macHOCTH MpHU OOpalIeHuu ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, I COXPAHEHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpene;

paboTaTh B TpYNIE C BBIIOJIHEHHEM Pa3JIMYHBIX COLMAIBHBIX DPOJICH, MIaHUPOBATH PAaOOTy TPYIIIHI,
palMoHANBHO paclpeiessaTh OOS3aHHOCTH M IUIAHUPOBATh JACATENBHOCTh B HECTAHJAPTHBIX CHUTYallUsX,
aJIeKBaTHO OIICHHWBATh BKJIAJ] KKJOT0 U3 YIAaCTHUKOB I'PYIIIIHI B pEIICHHE paccMaTpUBaeMON POOIeMBbI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusuka 1 METO ay4HOTO0 TO3HA 2 buommorexa IOK
. n3n n MCTOJObI H HOTI'O ITO3HAHUA
A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
21 KuHeMaTiKa 5 bubmmoreka [IOK
. HNMHCMATHU
https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2
Hutrammica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHUKe 6 1 1 bubmmorexa LIOK
. HBbI XpaHCHUA B MCXaHU
p https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubmuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOAHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 Bu6muotexa [JOK

®a30BbIE TIEPEXOABI

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



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

Hroro no pazneny 24
Paznen 4. 3JIEKTPOJINHAMUKA
bubmunoreka LIOK
4.1 1
DUeKTpoCTatiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosAHHBIN JIEKTPUYECKUI TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTsI padoTsbI
pecypcsl
Paznen 1. JIEKTPOJINHAMUKA
MaruutHoe nose. OJIeKTpOMarHuTHas Bu6muotexa [JOK
1.1 11 1 3
WUHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4ecKHe U AIEKTPOMarHuTHBIE 9 | bubmuoteka [JOK
’ KOJICOaHMsI https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 5 | bubnuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI crieNIMATILHON TEOpUHU 4 1 but6mmoreka [IOK
) OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7{41c97¢c
Uroro no pazgeny 4
Pasznea 4. KBAHTOBASI PU3UKA
. bu6morexa LIOK
4.1 OeMeHTH KBAHTOBOU ONTHKU 6

https://m.edsoo.ru/7{41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOC 3/1pO > https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI 7 Bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

61 | OboGmaomee nosropene ‘ g medsooy L6
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

KoanuecTBOo 4acoB

Bcer
0

Kontpo
JIbHbIE
padoThI

IpakTnyec
KHe
padoThI

Jlara
HU3Y4YeH
us

DJIeKTPOHHbIEe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

®usuka — Hayka o npupoje. Hayunsie MmeToas
MO3HAHMS OKPYKAIOLIEro MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo (puznku B GOpMHUPOBAHUN
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B
MPAKTUYECKOU ESITENLHOCTH JIIOIEH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c33e6

Mexanuueckoe JOBHKCHUC. OTHOCUTENBHOCTD
MEXaHUYeCKOTro aBrxkeHus. [lepeMerienue,
CKOPOCTb, YCKOPEHUE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpPHOE ITPAMOIIMHEHOE IBUKEHUE 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE BH)KEHUE 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0c372¢
CBoOomHOe majieHne. Y CKopeHrue CBOOOTHOTO 1 bu6mmoreka [IOK
[MageHus https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe npuxenue. [[Brmxenue bu6mmoreka [IOK

MaTepuaIbHOW TOUKH MO0 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[Tpunin oTHocuTEnbHOCTH [ anumnes.
NuepumanbHble cuctemsbl oTcueTa. [1epBbliil 3aK0H
Hrrotona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHIun cyneprno3uiyu CHil.
Bropoii 3akoH HeroToHa 1711 MaTeprabHOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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TOYKH

Tperunii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX bubmmoreka [IOK
10
TOYCK https://m.edsoo.ru/ff0c3be8
1 3aK0H BCEMUPHOTO TsAroTeHust. Cuia TSHKECTH. bubmmoreka [JOK
[TepBast kocMHuUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. Koaddbumnuent tpenns. Cuna
13 corbo P . ru . P ena oc bu6mmoreka [IOK
MIPOTHUBIICHUS IIPU ABKCHHUH Teja B KUIKOCTH
P pua A https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTymarenbHOE U BpallaTelIbHOE JBUKEHNE
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bu6mmoreka [IOK
14 .
[Tnedo cumbl. Y cinoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tela
NMnynsc MaTepraabHOM TOYKH, CUCTEMBI
15 4 P i 3 bubmuorexa [JOK
MaTepHalIbHBIX TOYEK. IMITy/IbC cUiIbl. 3aK0H
P Y https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITYJIbCa. PEakTHBHOE IBHKEHHE
PabGora u momHOCTh cuiabl. Kunernueckas
16 o " T 5 bubmuorexa [JOK
SHeprus MaTepuaabHOW TOUKH. TeopeMa o
P P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN
ITorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHs YIpyro AeGpopMUPOBAHHON TTPYKUHBI. bubmuorexa [JOK
[ToTeHmanpHas YHEPTUs TeIa BOJIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMJIU
[ToTeHIMaIbHBIC U HETIOTCHITUAIbHBIC CHJIBI.
18 CBs13b paOOTHI HETIOTEHITUATBLHBIX CHJI C bu6mmoreka [IOK

U3MEHEHHEM MEXaHUUYECKOW YHEPIUU CHCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUHU

https://m.edsoo.ru/ff0c478¢



https://m.edsoo.ru/ff0c3be8
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JlaboparopHas pabota «lccnenoBanue cB3U
paboThI CHITBI C K3MEHEHUEM MEXaHUYEeCKOU

19 SHEPruu Tella Ha MPUMEPE PaCTKEHUs
PE3UHOBOTO JKI'yTa»
Kontponbnas padota mo teme «Knnemaruka. bubmuorexa [JOK
20
Jnnamuka. 3aKOHBI COXpAaHEHHUS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKON TEOpHH. BpO}’H}(I)BCiOG JIBUKEHUE. bubmuorexa LIOK
https://m.edsoo.ru/ff0c4dc2
Auddysns
XapakTep ABUKEHUS U B3aUMOICHCTBUS YaCTHIL
22 BelecTBa. MoJenu CTpOEHUs ra3oB, KUIKOCTEN
Y TBEPIBIX TN
” Macca monekyn. KonnuecTBo BemiecTna.
[TocTostnuas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. lllkana remneparyp Llenbcus
)5 Uneanbusiii ra3 B MKT. OcHoBHOE ypaBHEHME Bbu6nuoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa cpeIHen
26 KMHETUYECKON 3HepIr)HHy§BH>KeHHﬁpM0§efyn. Bubnmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBnenue MenaeneeBa-Knanelipona
27 3akon [lanpToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabora «HcciaenoBanue
28 3aBUCHUMOCTH MEXK]ly TapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO razay
N3omnporiecchl B uaeaabHOM ra3e u ux bu6mmoreka [IOK
29
rpadgudeckoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
30 BuyTpenHss sHeprus TepMOAMHAMUYECKON bubmuorexa [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CHCTEMBI U cr1oco0bl e€ n3mMeneHus. Konnyectso
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrHs
OJIHOATOMHOT'O UCAJIIBHOIO raza

https://m.edsoo.ru/ff0c5952

31 Bunae! renonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
| M, s Konre
nponece https://m.edsoo.ru/ff0c5¢c36
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubmuorexa [JOK
MIPUMEHEHHNE K U30TMpoIieccam https://m.edsoo.ru/ff0cSefc
34 HeobOparumocTs miporieccoB B mpupoze. Bropoit bubmuorexa [JOK
3aKOH TEPMOJMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteust u KII1/I TemioBoit MammHbl ﬁz::l;l/(r);e;iiorls E0c600a
36 Hukn Kapno u ero KI1/{
37 DKOJIOrHYecKre MpoodIeMbl TEIIOHEPTeTHKU
18 O6o6maromuii ypok «MonekymsapHas husuka. bubmmoreka [JOK
OCHOBBI TEPMOJTUHAMHKH https://m.edsoo.ru/ff0c6938
39 KonTtponsHas padora no Teme «MosnekynsipHas bubmmoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u KkoHaeHCaus. Micnapenue u bubmmoreka [IOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAS U OTHOCUTEIIbHAS BIAKHOCTh Bbu6nuoreka [JOK
BO3ayXxa. Haceiennslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnuyeckue u aMoppHbie
42 TGHSI.).I[AHI/ISOTPOI'E/ISI CBOICTB KpI/ICTaJ'IJ'IOI];.(b bubnmorexa LIOK

Kunkue kpucramiasl. COBpeMEHHbIE MaTEpUAIIbI

https://m.edsoo.ru/ff0c6510
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[InaBnenue u xpucraumsanus. Y qenbHas

Bbu6nuoreka [JOK

43 TeruioTa riasiaenus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca Brbmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3anus Tell. DIeKTPpUYeCKui 3apsia. [IBa bubnuorexa [JOK
BH/JIA DJIICKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHUKY, TUAIEKTPUKHU U MOTYPOBOIHUKH. bubmuorexa [JOK
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bee
47 Bzaumopeiictue 3apsanoB. 3akon Kynona. bu6mmoreka [IOK
ToueuHBIi SMEKTPUUECKUN 3apsia https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTB 37I€KTPHUUECKOro MOJIs.
48 Hpniunn cynepnosnupII)H AJIEKTPUYECKHUX TOJIEH. bubmuorexa LIOK
. https://m.edsoo.ru/ff0c6df2
JIvHrM HANIPSKEHHOCTH
49 Pabota cui 3eKTpoCTaTHIECKOTO OIS, bubmuorexa [JOK
[MoTennwman. Pa3HocTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6{00
IIpoBOHUKM U JUBTIEKTPUKHU B
50 C-)JIpeKTpl([)CTaTI/I‘-IGI:IKOM noie. JvdnexTpudeckast Brbmiorexa LIOK
https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 OnektpoéMmkocTb. Konnencarop Brbmiorexa LIOK
https://m.edsoo.ru/ff0c7126
57 DNEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72¢c0
53 JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHMI nEelCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO armapara,

CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMIICHHE IEKTPOIprOopoB



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
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBaHusl. [loctossuubii Tok. CHila TOKa.
Hanpspokenue. Conporusienue. 3akoH Oma st
y4acTKa 1enu

56

[TocnenoBarenbHOE, MapamiedbHOE, CMEIIAHHOE
COeIMHEHHUE MPOBOIHUKOB. JlabopaTopHas
paborta «/3ydyeHune cMenaHHOTO COeTMHEHUS
PE3UCTOPOB»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PabGoTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

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

58

3akon OMa AJis TOJTHOM (3aMKHYTOM )
NEKTpUUECKOl 1enu. KopoTkoe 3amMbIkaHHe.
JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHMKA TOKA M €r0 BHyTPEHHETO
CONPOTHBIICHUS

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJLIOB.
3aBUCHUMOCTh COIPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTpUUYECKUH TOK B Bakyyme. CBOMCTBa
3JIEKTPOHHBIX MMYYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBOAUMOCTb. CBOMCTBA p—N-IIEPEX0/IA.
[omynpoBoAHUKOBBIE TPUOOPHI

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

62

DJIEKTPUUYECKUH TOK B paCTBOpAaX M paciljiaBax
IIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS
JUcconuanus. JIeKTPoIn3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTpUUYecKuil TOK B razax. CaMoCTOATENbHbIN
Y HECaMOCTOATENIbHBIN pa3psan. Monnus. [1nazma

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



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
https://m.edsoo.ru/ff0c84ae

DJeKkTpudecKkre mpudOpbl U yCTPOMCTBA U HX

64 IIpaKTHYECKOe IpuMeHeHue. [IpaBuia TexHuku 1 bubnmorexa IOK
https://m.edsoo.ru/ff0c86fc
0e30ImacHOCTH
. bu6mmoreka [IOK
65 O6o0maromuii ypok «JIEKTPOIAHAMHUKA 1 hitps://m.edsoo.ru/f0c88be
KonTpomsHas pabora mo teme «IEKTPOCTATHKA.
66 HOCTE;{HHLHZ 3pneI<TqueCI<I/H71 TOK. Tofn B 1 bubmuorexa LOK
https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»
67 Peseprubrit ypok. KonTponbsHas pabora 1o Teme 1 bubmuorexa [JOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypok 1o remam 1 bubmuorexa [JOK

10 xmacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KoanuecTBo yacon DJIeKTPOHHbBIE
Ne Hdara
Konrpo | IIpakruy uupposbie
n/ Tema ypoka Bce usyuye
JIbHbIE ecKme o0pa3oBaTejibHbIE
n ro HHUS
padoThI padoThI pecypchl
ITocTosiHHBIE MAarHUTHI U UX B3aUMO/ICHCTBHE. bubmoreka [IOK
1 MarunuTHOe nose. Bektop MaruuTHOU 1 https://m.edsoo.ru/ff0c977
MHAYKIWHU. JIMHUY MarHUTHOM MHIYKLIUU 8
MarauTtHoe 1mose MPoBOJHHUKA C TOKOM. OTBIT
5 5 B P . A | bubmoreka [{OK
cTena. BzanMmopeiicTBre MpOBOTHUKOB C
P P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopnas pabota «/3y4ueHre MarHUTHOTO 1 1 bubmmoreka [JOK
TTOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
€HCTBHE MarHUTHOTO TTOJISI HA MIPOBOJAHUK C
IIo om. Cuna Ammnepa. Jlabopato y a Ha6o a bubnuorexa LOK
TokoM. Cuita Amriepa. TOpHas T
4 ? paTopHai p 1 1 https://m.edsoo.ru/ff0c9ac
«HccrnenoBanue qeHCTBUSI TOCTOSTHHOTO 0
MarHuTa Ha PaMKy ¢ TOKOM» -
JlelicTBME MarHUTHOTO TOJIST HA JBHXKYLITYIOCS bu6mmoreka [IOK
5 3apspkeHHyto yactuny. Cuna Jlopenna. Pabora 1 https://m.edsoo.ru/ff0c9df
cuibl JIopeHna 4
DnexTpoMarauTHas MHAyKIus. [1oTok BekTopa
6 MarHuTHON uHAYKImu. DJ1C uHaykuuu. 3akoH 1
JJIEKTpOMAarHuTHOM nHAyKuuu Papanes
a6 5 1 bubmmoreka [{OK
aboparopnas padota «VccienoBanue siBICHUS
7 PATOPHaZ P . 1 1 https://m.edsoo.ru/ff0cals
ANEKTPOMATHUTHOW WHTYKITUI 0
8 NunyktuBHOCTD. SIBNeHue camonnaykuuu. I1C 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

CaMOUHAYKIIUH. 9HepFI/I5[ Mar"duTHOI'O I10JIA
KaTyIIKH C TOKOM. SHGKTpOMaFHI/ITHOG I10JIE

https://m.edsoo.ru/ff0ca60
0

TexHUYecKre yCTpOMCTBa U UX MPUMEHEHHE:
MTOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,

9
AJIEKTPOIABHUTATEIh, YCKOPUTEIH dIIEMEHTaPHBIX
YaCTHUIl, THAYKIIUOHHAS I1€Yhb
0606 . M bubmoreka [JOK
oOmraromuii ypok «MarHuTHoOE ToJe.
10 P https://m.edsoo.ru/ff0cab8
DEeKTPOMArHUTHAS UHIYKIIUS 5
bubmunoreka LIOK
KonTponpHas pabota mo Teme «MarHutHoe
11 https://m.edsoo.ru/ff0cad5
moJie. DNeKTPOMarHUTHAs UHIYKIIHS) g
CB0OOOIHBIE MEXaHIYECKHE KOJIeOaHusI.
I"apmonuueckue konebanus. Y paBHEHHE bubmuorexa [JOK
12 .
rapMOHHYECKHX Kojebanui. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnast pabota «MccnenoBanue
13 3aBUCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHMit rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI Tpy3a»
Koneb6arenpubiit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UaIbHOM Bu6muotexa [JOK
14 KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY https://m.edsoo.ru/ff0cb82
MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMHU 0
KoJe0aHusIMU
o T 3 bubmoreka [IOK
opmyina ToMcoHa. 3aKOH COXpaHEHUS YJHEPTHH
15 Py 3 P https://m.edsoo.ru/ff0cb9c
B UJICATBHOM KOJIe0aTeTbHOM KOHTYpE 4
16 [Ipeacrarnenue o 3aTyxarmux KOJIecOaHsIX. bu6mmoreka [IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

BriHyX/1eHHbIE MeXaHUYeCKue KoJieOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

https://m.edsoo.ru/ff0cbb8
6

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MEepEeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO

but6mmoreka [IOK

17 . https://m.edsoo.ru/ff0cbd3
TOKa. AMIUIUTYTHOE U JEMCTBYIOLIEE 3HAUEHNE 4
CHJIBI TOKA U HANpPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOIeHne SIEKTPUIECKON SHEPTHH
YCTpoicTBO M MPAKTUYECKOE TPUMEHEHUE bubnmoreka [JOK
19 AJIEKTPUUYECKOTO 3BOHKA, FeHEepaTopa https://m.edsoo.ru/ff0cc32
[IEPEMEHHOTI0 TOKA, JIMHUM dJIEKTpolepenayd 4
DKOJIOTMYECKHE PUCKU IIPU ITPOU3BOJCTBE
20 anekTposHeprun. KyneTypa ucnonab3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIIOBUS BuGnmorexa LIOK
)1 pacnpoctpanenus. [lepuoa. Ckopocts hitps-//m.edsoo.ru/fl0ccas
pacnpocTpaHeHus U IMHa BOJHBL. [lonepeunsie 4
Y IPOAOJIbHBIE BOJIHBI
bu6mmoreka [IOK
2 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. hitps-//m.edsoo.ru/f0cced
Bricora Tona. TemOp 3ByKa .
3 DNEeKTPOMarHUTHHIE BOJIHBI, X CBOICTBA U Bu6muotexa [JOK
ckopocTs. [lIkana 3JeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUIBI PaAHOCBSA3U U TEIECBUICHHUS.
PazButue cpencts cBsa3u. Pagunonokanus
25 Konrtponsnas padora «Konebanus u BOIHB) Bubmmorexa HOK

https://m.edsoo.ru/ff0cc618



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsamonuHeliHOE paclipOCTpaHEHHE CBETA B

but6mmoreka [IOK

26 OJTHOPOJIHOM cpenie. ToueuHbIi HICTOYHUK CBETA. https://m.edsoo.ru/ff0cd35
Jlyd cBera 0
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. bubnuorexa LOK
27 N https://m.edsoo.ru/ff0cd4e
[TocTpoenue n300pakeHu B IIIOCKOM 3epKajie 0
IIpenominenue ceera. [lonHoe BHyTpeHHEe Bu6muotexa [JOK
28 orpaxkeHue. [IpeaenbHbIil yroy HoJIHoro https://m.edsoo.ru/ff0cd7f
BHYTPEHHEI0 OTPAXKEHHUSI 6
Jlaboparopnas pabota «/3mepeHue mokaszarens Bubmmorexa [OK
29 https://m.edsoo.ru/ff0cd67
MPEIOMIICHUS CTEKIIa .
Jlunssl. [TocTpoenue n300pakxeHuil B TUH3E. Bubmmorexa HOK
30 N https://m.edsoo.ru/ff0cdd 1
dopmysia TOHKOH JMH3bL. Y BEJIMYEHUE JTUH3BI .
31 Jlaboparopnast pabora «/cciaenoBaHue CBOMCTB
M300paKeHUH B JIMH3AX)
Jucnepcus ceera. CIoXHBIA COCTaB OEII0TO
32 cgera. [[Ber. JlabopaTopHas pabota
«Habmonenue aucnepcuu cBeTay
13 HNuTtepdepennius CBGT?. Hudpakmus ceera. Egg:jﬁ:iiiﬁ JR0cedd
HudpakimonHas pemeéTka )
34 ITonepeuHocTs cBETOBBIX BOJH. [lonsapusanus Bu6muotexa [JOK
cBeTa https://m.edsoo.ru/ff0ctf02e
35 OnTuyeckue MpUOOPHI ¥ YCTPOMCTBA U YCIOBUS
ux 0e30MacHOro MPUMEHEHUS
36 ['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOU bubmmoreka [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MexaHukH. [locTynaTel crienuanbHON TEOpUU
OTHOCHUTENIbHOCTH

https://m.edsoo.ru/ff0cf86
2

OTHOCHUTENIHLHOCTD OAHOBPEMCHHOCTH.

but6mmoreka [IOK

37 3amenJieHne BpeMEHH M COKPAIEHNE JUTHHBI https://m.edsoo.ru/ff0cfad42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
38 CB?I?I;)I) Macchl ¢ ZHeprII)/Ieﬁ Y UMITYJIBCOM. ) bubnuorexa LOK
https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Kontponbras padota «Ontuka. OCHOBBI bubnuoteka [JOK
39 .
CHEIMATLHON T€OPUU OTHOCUTEIILHOCTH) https://m.edsoo.ru/ff0ct610
40 ®oronsl. opmymna [1nanka. JHeprus u Bu6muotexa [JOK
uMIynbe GOoTOHA https://m.edsoo.ru/ff0cfel16
A1 OTtkpsiTHe U HccnenoBanue Gporodddekra. bubmmoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl poTtorddexra. YpaBHeHHnE DUHINTEHA bubnmoreka [JOK
42 s poroaddexra. «KpacHas rpanuna» https://m.edsoo.ru/ff0d015
dorordpdekra S
43 JlaBiacHue CBeTa; Omnertsl I1. H. JIeGenena. EZES;EZTS&%E F0d04a
XUMHYECKOe IeHCTBUE CBETA 6
TexHuYecKrue yCTpOMCTBa U MPAKTHYECKOE
44 pUMeHeHue: PoToAIEMEHT, POTOAATIHK,
CoJIHeUHas OaTapesi, CBETOIHO]]
Pemrenue 3agad mo reMe «DaeMEHTHI KBAHTOBOU bubmorexa [IOK
45 https://m.edsoo.ru/ff0d030
OTITHUKI 2
Mopenb aroma Tomcona. OnbiTer Pesepdopna bubmuoteka [JOK
46 0 paccestHUIO o-yacTuil. [lnanerapuas moaens https://m.edsoo.ru/ff0d091

aToMa

a



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

but6mmoreka [IOK

47 Hocryratst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomienre GpOTOHOB NpU

48 nepey:oz[e aTroMma ¢ ogiioro y(f)OBHSI BHGII))FI/II/I Ha bubnuorexa LOK

. https://m.edsoo.ru/ff0dOafa

npyroii. Buasl criekTpoB
BosiHoBbI€ cBolicTBa yacTull. Bosnsl ne bpos. bu6mmoreka [IOK

49 KopryckynsipHO-BOTHOBOH 1yaii3M. https://m.edsoo.ru/ff0d0ca
CHoHTaHHOE U BBIHYXKJEHHOE U3ITy4YEeHUE 8
OTkpbITHE PaIUOAKTUBHOCTU. ONBITHI Bu6muotexa [JOK

50 Pesepdopna o onpenenenuto cocraBa https://m.edsoo.ru/ff0d0fd
panuoaKTUBHOI'O U3IIYYECHUS 2
CoiicTBa anb(a-, 6era-, raMmma-u3IydeHuUs.

51 BinsiHue paguoakTUBHOCTH HA KUBBIE
OpraHU3MBbI
OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI. Bu6muotexa [JOK

52 Anbda-pacnag. DIEKTPOHHBINA U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d116
6era-pacnaj. ['amma-u3nydenue 2
DHeprus CBs3u HyIfJ'IOHOB B sipe. SAnepHsbie BuGmorexa LIOK

53 peakuu. Snepusiii peaktop. [Ipodiemsr, https-//m.edsoo.ru/f0d135
MEPCTIEKTUBBL, IKOJIOTUYECKUE aCTIEKThI p
SIEPHOMN SHEPrEeTUKH -
DyieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTo sl HaOMI0IeH s U Bu6muotexa [JOK

54 perucTpamuu dIeMEHTAPHBIX YacTull. Kpyribiit https://m.edsoo.ru/ff0d0e3
cToil «DyH1aMEHTaJIbHbIE B3AUMOICHCTBHUSL. 8
EnuHcTBO (DM3ndecKoit KapTHHBI MUPay

55 Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI,

IIaHETHI, UX BUAUMOC IBUKCHUC. Conneunas



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

CUCTEMA

56

Counnne. ConHeuHast akTUBHOCTE. MICTOYHHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, NX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3IBI
IJIaBHOM MOCTIEN0BATEIbHOCTH. BHyTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIE MPeICTaBICHUS
0 MIPOUCXOXKAEHUU U 3Boonny CoHLa U 3BE31

58

Muneunsiit [Iyte — Hama [ManakTuka.
[Tonoxenue u auxenue Connua B ["anakTuke.
lNamakTuku. YEpHbIE ABIPBI B AIpax rajlakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponbHas paboTta «1eMeHThI aCTPOHOMUU
1 aCTPOPUBUKI

62

O6o06maromuit ypok. Poib pusuxu n
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIIBHON M DTHYSCKOM
cdepax AeaTeTbHOCTH YellOBeKa

63

Oo6o06maromuii ypok. Poibs 1 mecto pusuku u
ACTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Pons dhuzudeckoit Teopun
B (DOPMHUPOBAHUU MIPEICTABICHUN O
¢bu3nveckoil KapTUHEe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoi
KapTHHBI MUpPa B O0IIEM Py COBPEMEHHBIX




€CTECTBCHHO-HAYYHBIX MPEICTABICHUN O
pUpoJIe

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.

66 1
DneKTpOMarHuTHas UHAYKINS

67 PezepBHbiil ypok. Ontuka. OCHOBBI 1
CHelHabHON TeOpUN OTHOCUTEbHOCTH

. bu6mmoreka [IOK

68 Pesepnsrii ypok. KBantoBas puznuka. I1eMeHTHI 1 https-//m.edsoo.ru/f0d178

aCTPOHOMMH U acTPOPU3UKU 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784







