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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro O0OIIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUHW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOHM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yuérom enepanbHOl pabouel MporpaMMbl BOCIIUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro mpenmera «dusumka» B 00pa3oBaTeNbHBIX
Opra”u3anusx Poccuiickon denepauny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydarommxcs 10-11 xkmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEAMETHBIM pe3yjbTaTaM
OoOydeHHMs, a TaKkXKe YYHUTHIBAET HEOOXOIUMOCTh pPEaM3aAlMUU MEKIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH MpenMeramu. B Hel
OTIPEICIIAIOTCS OCHOBHBIE LIEIM M3y4eHMs] (PU3UKU HA YPOBHE CPEAHErO OOIIEro
o0pa30oBaHus, MIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTanpeAMETHbIE, PEIMETHbIE (Ha 0a30BOM ypPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAAM 00Yy4YEeHHS,;

e coaepkaHue yueOHoro npeamera «dusrkay 1mo rojgam oOydeHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MPUPOJIbI, BbICTyMHas B
KayecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMi 00 okpykatomeM mupe. [IkonbHbINA Kype UMK — cucTeMooOpa3yronui
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBJICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
¢usnueckorr reorpadueit u actpoHomued. Hcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU M JPYTHX.
N3ydyenue QUMK BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa oOydarluxcs, B (HOPMHUPOBAHWE YMEHUN NPUMEHSTh
Hay4YHBIA METO]I IO3HAHUS NIPH BBITOJIHEHUN UMH YU4E€OHBIX UCCIIEI0BaHUM.

B ocHOBy Kkypca (u3MKM [ YpPOBHS CpEOHEro o0Iero oOpa3oBaHMs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHHUS.



Hoes yenocmumocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MAaTE€pHaN U3 BCEX pas3/iesioB GU3UKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpolJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TakKe OOCYKICHHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISIOTCS (GuU3MUecKUue Teopuu ((popMHUpOBAaHUE MPEJCTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHUMOCTH TEOpHUMl, ISl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBICHUN H
MIPOLIECCOB).

CHUCTeMHO-IEITEIbHOCTHBIN MOIX0/ B Kypce (PM3MKH peau3yeTcs MPexKIie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Iporpamme no ¢usnke oObEIUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM MepevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAaHUS U
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOOecrmeunBaeTcs OBIAJACHHE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEIICHUI0 PACUETHBIX M KadeCTBEHHBIX
3anad. IIpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33/Ja4d C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjefia Kypca, TaKk U MHTETPUPYsS 3HAHUS W3
pasHbIX pa3fesoB. [ KayecTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WMKH WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpYydOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanimonHoe o0opyaoBaHue (HOpPMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAIILHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEH Uif.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
71a060paTOpHOro 000pPYAOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMILICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE HMX HHTEIUICKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HUKU;

e (QopmupoBanne ymeHUW OOBSCHATH SBICHUS C HUCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBACHUN O poid (PU3WKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne ATUX TieNeld 00ecIeunBaeTCs pPelICHUEM CIICIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHCTEeMBI  3HaHUK 00  oOmux  (QusMUecKux
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DM3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoIeNblo, 3a4ad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHMS M IPOBEICHHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBanus orBoautcs 136 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb J€J1aeT BHIOOD
IPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

®u3nka — Hayka o npupone. HaydHble mMeTOnBI MO3HAHUSA OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa W TEOpUH B IPOLECCE IIO3HAHUSA MPUPOJBI.
DKCnepuMeHT B hU3HKE.

MopnenupoBanue (U3MUECKUX sIBIEHUM U mporeccoB. HayuHble rumoressl.
duznyeckue 3aKOHbI U TEOpUU. |'paHHIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pone u mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOM KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE H3MEPHUTENbHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUKCHHSI.
Cucrema orcué€ra. TpaekTopus.

[lepemerienne, CKOpoCThb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalbHOM TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CiioxeHue nepeMEIeHH U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXeHHE. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepPEeMEIICHUS
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBoOomHOE maieHne. Y CKopeHue CBOOOIHOTO TaICHHS.

KpuBonuueiiHoe  aBukeHue. JIBM)KEHHME  MATEpUAIBHOM  TOYKH MO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEWHAS
ckopocTtsk. [lepron u yacrora oopaiienus. LIeHTpocTpeMUuTeIbHOE YCKOPEHHUE.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JBU)KEHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEPEeIayuH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUSI KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lanenue Tes B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne paBuxkeHUsi Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY U
TOPU30HTAIBHO.



N3mepenue yckopeHus CBOOOAHOTO MaieHHUs.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH HproTOHA A1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUS U cujia TpeHus nokosa. Koaddunuent tpenus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckue ycTpoHMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJAIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE H
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cunbl U U3MEHEHUE UMITYJIbCA Telld. 3aKOH COXPAaHEHUs HMITYJbCA.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHUMabHBIE WM HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMATBLHOM SHEPT UM B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJa Ha IPUMEPE PACTSIHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBUS 4YacTHI] BemiecTBa. MoOZENIN CTpPOEHUs Ta30B, JKUJIKOCTEH H
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaass ABorapo.

TemoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcns.



Mopgens  uaeanbHOro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30oBble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHWE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, MILTIOCTpUPYIOLIAs IPUPOAY IABICHUS ra3a Ha CTEHKH COCYAa.

OnbIThl, WUIFOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIBHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY MMApAMETPAMU COCTOSIHUSL PA3PEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSsI 3HEpPruss TEPMOAMHAMHUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIOMPOBOJHOCTh, KOHBEKIUSA, U3IyUYCHHUE. Y IeIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TENoTsI pu Terionepeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TeroBble  MamuHbl.  [IpyHOUNBL ~ JEHCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuyeckue ycTpoilcTBA M MPAKTHUECKOE MPUMEHEHHUE: JBUTaTelh
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAS BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgubie Tesna. AHU30TPONHSI CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y aelbHas Teriora miasineHus. Cyomumarus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npyu noHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. diaekrpoanuHaMuka
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTPUYECKU 3apsan. JlBa BHIAa 3IEKTPHUUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO 3apsiia.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHbIi SIEKTPUYECKUI 3apsi/l.
OnekTpuueckoe rmone. Hampssk€HHOCTh  3nekTpuyeckoro mojs. [IpuHnun



CYIEPIIO3ULINU JJEKTPUUECKUX Tosiel. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTprdyeckas MpOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckrne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATUYECKash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHUE. Y IEIBHOE CONPOTHUBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

ONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHUMOCTD
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—n-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIUALIUS. DIEKTPOIH3.



OnexkTpudyeckuii TOK B ra3ax. CamMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOIIAIM MTONIEPEYHOr0 CEYEHUs U MaTeprala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBon pa3psa 1 IpOBOAUMOCTS BO3AyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSA3H

N3ydenune kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SBJICHUE, Hay4HbI (hakT, rumores3a, (Qu3MUecKas BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIIHS,
napaboia, runepOosna, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TENJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAUIOB, JJIEKTPOJIMTUYECKAs JUCCOLIMALINS,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W Jpyrue), IBUTATENb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoopHI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KIIACC

Pa3znen 4. dinekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpoOMaZHUMHASA UHOYKUUSA

ITocrossHHbIE ~ MarHuThl.  B3auMOJENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MAarHuTHBIX MoJed. JIMHUM MarHuTHOM MHAYKIMU. KapTuHa NHMHUNA MarHUTHON
WHAYKIWH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1OoJN€ TPOBOJAHMKA € TOKOM. KapTuHa IJMHUI WHIYKUHH
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHHKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMoaencTsue NpoBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJb U HalIpaBJICHUE.

Cuia JlopeHniia, €€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM rose. Pabora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUUHU. OJIEKTPOJABIKYIIAS CWJIA MHAYKIUUA. 3aKOH HIIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mojie. DIEKTPOABMKYINAS CHJIa HWHIYKIHH B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OAHOPOAHOM MAarHUTHOM IOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHME CaMOMHAYKUMH. OJEKTPOABWKYINAS  CHJIA
CaMOMHIYKLIHH.

DHEprusi MAarHUTHOT'O MOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHECHHUE: TMOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHL], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Paszgea S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

KonebGarenprnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KojeOaHUs.
I'apmonnueckue koneGanus. Ilepuon, vacrora, amrumtyna U ¢aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosebanuit. [IpeBpaiiieHne SHEPrur Npyu rapMOHUYECKUX KOJeOaHUsIX.

KonebGarensubiii  koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU  KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUHU B UJICaTTLbHOM KOJIe0ATEThHOM KOHTYDE.

[IpencraBiieHre 0 3aTyxaroumx KojeOaHusX. BbIHYXIeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeiHY)IeHHBIEC 3JICKTPOMAarHUTHBIE KOJIeOaHMUS.

Ilepemennblii  TOK. CHHycOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEUCTBYIOLIEE 3HAYEHHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NoTpedIICeHUE AIEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKH MPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B NOBCEAHEBHON KU3HMU.

TexHnueckrne yCTpONCTBA M NPAKTHUYECKOE IMPUMEHEHUE: SIECKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYXUHHBIA WU
MaTEeMaTUYECKU MasiTHHK).



HabGmronenue 3aTyxarommx KojacoaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHIEHCATOPA, KaTYIIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHBLE 60IHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XECHUE, MpEIOMIICHUE, Mospu3aus, audpakims,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue yCTpOWCTBA U TNPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
YacTOTOU KOJIeOaHUA.



HccnenoBanue CBOICTB AIEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpakenue cBeta. 3aKOHBI oTpaxeHusi cBera. [locTpoenne n3oOpaxeHuit B
IIJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparomie ¥ pacceuBarole JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOuparoIuX U paccerBarouMx JuH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonroBas ontmka. WuTtepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJCHUM  MOHOXPOMATHYECKOrO CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHHOE PACHpPOCTPAaHEHUE, OTPAXKEHHUE U TMPEJIOMIICHUE CBETa.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

HabGmonenue nudpakiuu ceera.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul



M3amepeHune mokaszaressi IpeIoMIICHHUS CTEKIIa.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnbl  NPUMEHUMOCTH  KJIACCUYECKOW  MeXaHUKH.  llocTymnarsl
CIICLIMAJIbHOM TEOPUU OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIbHOCTU DUHILTEHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAIICHUE
JUTUHBL.
DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3p MaccChl ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIbI. SHCPFI/I}I
IIOKO4I.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otoubl. Dopmyna [lnanka cBsi3u s3HEprun (POTOHA C €r0 YACTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OtkpeiTue u uccinenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbI
dorordpdekra. YpaBHenue DitHmreriHa g pororddexra. «KpacHas rpaHuiay
dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpolcTBa M TPAKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO oTodrddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morionieHue
(OTOHOB TpU MepexoJe aroMa € OJHOTO YPOBHS SHEPrUM Ha Jpyroud. Bumel
creKTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonHoBwie cBOMcTBA yactull. Bonuel ae bpousa. KopnyckynsapHO-BOITHOBOM
yalli3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUEHUE.

TexHuueckrue YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHus sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOrO wW3nydeHus. CBoiictBa anb(da-, Oera-, ramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA U HeWTpoHa. HyknmonHas Mojaens siapa [elizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHnueckne ycTporCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBIDKCHME.

ConHe4Has cucTeMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJIbHBIM Kilacc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM MOCJIEAOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JIJIsi 3BE3]] TJIAaBHOM IOCIJIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOeHHE



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUH W 3BOMouMH CoiHLA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxenume m nBuwxenue CosHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménupie mpo0ieMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJIb (PU3NUECKON TeOpUHU
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
Y4ETOM COZIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MAaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,
TEOpHsi, HAOTIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETTh, N3MEPEHUE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOM3BOMHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJA00US TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaJIu3.



leocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJeKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®duszuka» Ha ypOBHE CpeIHEro OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) JOJKHO OOECHEUUTH JTOCTHIKEHHE CIEIYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUSI yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B MPOLIECCE Peaau3alii OCHOBHBIX HaIPaBICHUU
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIMK 00YJaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 O0IIECTBA;

NPUHATUHE  TPAJAUIIMOHHBIX  OOIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPAaTUUECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICCTBOBATH C COMAIbBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKITUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MAaTPMOTHYECKOT0 BOCIIMTAHUS:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHUMBOJAM, JOCTHXKECHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTUA YYEHOTO;

OCO3HAaHME JIUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) Tpya0BOro BOCIIMTAHUSI:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHUIO M caMO00pa30BaHUIO B 00JaCTU
(GU3MKY HA TPOTSHKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AEUCTBUM B OKPYKAIOIIEN CPEJIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3ydeHUs  (UBUKA ~ OCYHIECTBJISITH  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS
ba3oBble Joruyeckue JeHCTBUA:
CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpPEeACNSITh 1NN ACATEIIbHOCTH, 3aJaBaTh IApaMETPhl M KPUTEPUU HX
JIOCTUKECHUS,
BBISIBIAITH ~ 3aKOHOMEPHOCTH W TNPOTUBOPEYMS B  PacCMaTpPUBAEMBIX
(bu3MUECKUX SABICHUSIX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN IESATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciiegoBaTebCKue 1eCTBUS:
BIIQJICTh HAYYHOW TEPMHUHOJIOTMEN, KIFOUEBBIMU TMOHSITUAMU U METOAAMU
buznuecKon HayKu;



BJIQJICTh HABbIKAMU y4EOHO-UCCIEOBATEILCKOW U MPOEKTHOM AESITeIIbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TNIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ pEIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUS MO (HU3MKE B MPAKTHUECKYI0 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undgopmaunmneii:

BJIaJIeTh HABBIKAMM MMOJy4YeHUs MHPOpMaLMK (PU3HUECKOTO COACpNKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TIIOWCK, aHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
NIPEICTaBJICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(DOPMALINY;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TE€XHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, PECypcOoCOEpEeKeHHs, TMPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COACpKAHMS B pa3iMYHbBIX (dopmaTax ¢
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJIATH OOIIEHNE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W  CMsI4aTh
KOH(DIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHUSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHAWUBUIYATIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOKHOCTEHM KaKA0r0 YjieHa KOJIJICKTHBA,;

MPUHUMATh  1[€JIM  COBMECTHOW  JIESATEJIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JIEUCTBHUS MO €€ ITOCTMXKEHUIO: COCTABIATH IUIaH JCUCTBU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBATh Kaye€CTBO CBOETO BKJI3Ja W KaXJOr0 Yy4YaCTHHKAa KOMAaHJbI B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MAEU C TO3UIUU HOBHU3HHBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE NelCTBUS
Camoopranmzanmsi:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKKM W aCTPOHOMHH, BBISBIATH MPOOJIEMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOATEIBHO COCTABJIATh IUIAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3aj1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacmupsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUU B 00JaCTU
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00PAa30BaTEIbHBIN U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYaIlMsSIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIQJICTh  HABbIKAMM  TIO3HABATEJIbHOM  pedieKCMU  Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA UM MBICIUTEIBHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh MPUEMBI PeIICKCUU JJISI OIIEHKU CUTYallMu, BIOOpPA BEPHOIO
pelieHus;



YMETh OIIEHUBAaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apryMEHTHl JPYTMX TNPU aHaJu3e pe3yJbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN UHTEJUIEKT, MIPENOIararomuni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPABJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, Y4YUTBIBaTh €ro TMpU OCYLUIECTBICHUHU OOIIEHHs, CHOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IbTATBI

K koniy oOydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y 00 yUAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOAEH;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEH:
MarepualibHasl TOYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0CONIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJEIN CTPOEHUS Ia3o0B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUYHBIN
ANEKTPUUECKUH 3apsi/l PU PelIeHnH (PU3NUYECKHUX 3a]1ay;

pacrno3HaBaTh (pU3MYECKUEe SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TECOPUU CTPOEHMs BEIECTBA U



AJICKTPOJMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKCHHE, CBOOOJHOE TaJeHHUE TeJl, IBIKCHHE II0 OKPYKHOCTH, HWHEpIIUS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUM (OXJIaKACHUH ), TEINIOBOEC
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHHUE JaBJICHUS T'a3a IMPU €ro HarpeBaHWU B 3aKPHITOM
cocyne, CBsSI3b MEXKAy IlapaMeTpaMH COCTOSHHS Tra3a B  H3OIpOIeccax,
AJICKTPHU3AITUS TN, B3aUMOICHCTBUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpAWHaTa, IyTh, TEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KHHETUYECKass dHEPrusi, MOTCHIUAIbHAS dHEPTUs, MEXaHU4YecKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICT HCHOJB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (M3WYECKYIO BEIMYHHY C APYTHMHU
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCTIONIb3ys  (U3MYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KHHETHYECKas PHEPrusl XaOTHYECKOIO JBIIKCHHS MOJICKYJI, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUM
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAUYECHUS] W CIWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO0 BEIMYMHY C IPYTUMH BeTUIHUHAM;

OIMHMCHIBATh M3YYCHHBIE DICKTPUUECKHIE CBOMCTBA BEIIECTBA U JICKTPUICCKUE
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIIEKTPUUYECKOE TT0JIe, HAMPSHKEHHOCTH TOJISA, MOTSHITUAN, PA3HOCTh IMOTCHIINAJIOB,;
IpU ONHWCAHWHM TIPABWILHO TPAKTOBATh (PU3WYECKUA CMBICT HCIHOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl W SBICHUS, WUCIONb3ysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOoH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCu€Ta, MOJEKYJIIPHO-KMHETHUECKYIO TEOPUIO0 CTPOCHHS BEIECTBA, I'a30BbBIC
3aKOHBI, CBS3b CPEIHEH KUHETUYECKON SHEPIHH TEIUIOBOTO JABMKCHHUS MOJIEKYT C
aOCOJIFOTHOM TEeMIIEPaTypOM, MEePBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOEC BBIPAKEHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUINBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HUCCIEOBAHUIO (DU3UUYECKUX SIBICHUN U
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHU;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(dbuKCHpOBaTh PE3yNbTATHl TIOJYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4e€OHO-MCCIENOBATEIIbCKOM U MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (DU3UYECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKJACHUN C ONMOPOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHE SIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTAaBICHUSI YUeOHOU M HAayYHO-TIOMYJSIpHON MHGOpMAINH, OJYYeHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAYKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOLIETO0 MHpPA, B pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalIeHUH ¢ ITPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPaHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xoniy obyuenuss B 11 kijacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpPa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUHM, B MPAKTUYECKOU NESITEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHS] M3YyYEHHBIX (U3NYECKUX MOJENeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOIO siipa MpU PELIeHUH (PU3NUECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKLIUA, JACHCTBUE MArHUTHOIO IIOJIA Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotoanexkrpuueckuii 3pdekt (pororddekr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pA3JIMYHBIX  Cpea) W
AJIIEKTPOMArHUTHBIC SIBIEHUS (MPOLIECCHI), MCIONB3Yd (U3NYECKUE BEITUYMHBI:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
WHIYKIUS MarHUTHOrO Mouisi, cuia Ammnepa, cwia JIopeHla, HHIYKTUBHOCTh
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KonebaHuii B KoinebaTedbHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
TapMOHMYECKUX DJEKTPOMArHUTHBIX KojleOaHWil, (OKYCHOE pacCcTOsSHUE W
ONTUYECKasl CWUjla JIMH3bL, MPU OINUCAHUM NPABUIBHO TPAKTOBAaTh (HU3MUECKUN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHHUS M €IHHMIIbL, YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YyYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyecKkue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U



4acToTa CBETa, SHEPIHsl U UMIYJIbC (POTOHA, IEpUOJ MOIypacnaaa, YHEPTUs CBS3H
aTOMHBIX SZIEp, MPU OMHCAHUU TMPaBUIBHO TPAKTOBATh (DU3UUYECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W €IMHHUIIbI, YKa3blBaTb (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIUHCIISATH 3HAU€HHE (PU3NYECKOI BEITUYNHBI;

aHaAJM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3YsS (U3NYECKUE
3aKOHBI M MPUHLUIIBL 3aKOH OMa, 3aKOHBI NOCIEA0BATEIBHOTO U MMAPAIUIEIBHOIO
COCAMHEHUS MPOBOJHUKOB, 3akoH Jlxkoyns—JleHlia, 3aKOH 3IEKTPOMArHUTHOM
UHIYKIMH, 3aKOH MPSMOJIMHENHOr0 paclpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHIITEHHaA uid PoTodddexra,
3aKOH COXPAaHEHHsI 3HEPrUH, 3aKOH COXPAHEHUsS HMMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BbIpAKEHHWE M YCJIOBUA (TpaHULbl, 00JIacTH)
IPUMEHUMOCTH;

OIpEAEIISATh HANPABICHUE BEKTOPA UHAYKIIMM MATHUTHOT'O IOJI TPOBOJAHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SBJICHUNU U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOJUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbBIC U3MEpEHUsl (U3NYECKUX BEJIMYUH, TIPU
ATOM BBIOMpAaTh ONTUMAIBHBINA CHIOCOO KM3MEPEHHS M HMCHOJIb30BATh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHUM: TpPU HTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIWYUH B BUJIE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax yd4eOHOro 53KCIEPUMEHTA, Y4eOHO-HCCIIENOBATENbCKOM W IMPOECKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWMCTB U JIAOOPATOPHOTO
000pyI0BaHMUS;

pelmaTh pacy€THbIE 33JaYd C SIBHO 3a/laHHOM (U3MYECKON MOJENbIo,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIICHATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OLIEHHWBATH PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCYXICHHI C ONOpOM HAa W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/CTaBleHUsl Yy4eOHON M Hay4YHO-TIONYJISIpHOW MH(POpPMALUH, MOTy4YEHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCJIOBHUS X 0O€30MacCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
i obecriedeHusi 6€30MacHOCTH MpU O0palleHuu ¢ MpUOOpaMu U TEXHUUECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

pa0oTarh B TIpymme C BbINOJIHEHUEM pPA3JIUYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.

Pabouas nporpamma no yueOHomy npenmery “®dusnka. bazoBblit ypoBeHb.” 11s
oOyygaromuxcs 10-11 kmaccoB cBsizaHa ¢ paboueid MporpaMMoi BOCITUTaHUS Yepe3
MOZYJIb «YPOYHas AeATENbHOCTbY:

-OpUCHTAIU ITPOrpaMMbl CBA3AaHBI C HCJICBBIMHA ITPUOPUTCTAMMU.

-IIPUBJICYCHUC BHUMAHUSA YUAIIUXCA YCPC3 HCHHOCTHOC BOCIIPHUATHC



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOT' O ITIO3HAHUSA
bu6moreka [JOK
1.1 o 2 0 0
M3MKa U METOJIbl HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pasnea 2. MEXAHUKA
bubmoreka IJOK
21 Kutevaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7 1
Hlunamitca 0 https://m.edso00.ru/7f41bf72
bubmioreka [IOK
2.3 3aKOHBI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMO/IMUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM bubmorexa [IOK
3.1 9 0 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 (0) 10 1 0
CHOBBL TCPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIeCTBa. 5 0 0 bubmotexa [JOK

®dazoBbI€ NMEPEXOABI

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

Uroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
Bbu6moreka [JOK
41 10
MEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosHHBIN 3nekTpuueckuil Tok. Toku B bubmotexa LIOK
4.2 14
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KVIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM uudpoBbIe
Ne i/ P Konrpoabnbie | IpakTnyeckue (acbp )
NMporpamMmabl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubmotexa [JOK
' WHTYKITAS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHH4eCcKHe 1 3JIeKTPOMarHUTHbIC bu6motexa [IOK
2.1 9 0 1
KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHu4eckue U 31eKTPOMarHuTHbIE 5 1 0 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bub6muorexa IIOK
2.3 o 10 0 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24
Pasnen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
OCHOBBI ClielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1 0
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6moreka [IOK
4.1 DJIeMEHTBI KBAHTOBOM ONTHKH 6 0 0 https://m.edsoo.ru/7f41c97¢



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

bu6morexa IIOK
4.2 C 4
TPOEHHUE aToma https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4.3 A 5
TOMHOE SI7IPO https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEHTbI AaCTPOHOMUU U aCTPODU3UKHI 7 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41c97¢c
Uroro no pasneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHHUE
bubmmoreka [IOK
6.1 600 7
Obobmaioriee nosToperiite https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
dusmnka — HayKa o MPHPOJIE.
1 Hayunpie MeT(})] Bl HOfoHIiI 1 0 0 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Poins 1 MecTO pu3uku B

5 (bOpMHUPOBAHUU COBPEMEHHOM 1 0 0 bubmmorexa [IOK
Hay4YHOM KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKkoe IBUKEHHUE.

3 OTHOCHUTEIHPHOCTh MEXaHUYECKOTO 1 0 0 bu6mmoreka [JOK
nBwxeHns. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 0 0 bub6immorexa IIOK
JBYDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 0 0 bubmuorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOE najieHue. Y CKOpeHHE 1 0 0 bubmotexa [JOK
CBOOOIHOr 0 NaJcHusd https://m.edsoo.ru/ff0c39cc
KpuponuneitHoe 1BMKEHHE.

7 JIBrmKeHrne MaTepuaibHOM TOYKH 1O 1 0 0 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 0 0 bubmuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepunanbHble CUCTEMBI OTCYETA.
IlepBeii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6mmoreka [JOK

9 cymneprno3unuu cui. Bropoit 3akox
ynep t p . https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepruanbHON TOYKH
Tperuii 3akoH HeroToHa U151 bubmmotexa LIOK

10
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro Tsarorenus. Cuna

11 TsKkecTH. [lepBas kocMuueckas bu6amorexa [IOK

PP https://m.edso0.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Ko duiment tpenus.

13 Cuna Ci o . b P . bu6moreka [JOK

WJla COMPOTUBJICHUSI TPU JBMIKEHUU
P e https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTHU UJTH Ta3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHHE a0COIIOTHO TBEPIOTO TENA. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHUs TBEPIOTo Tena
HMirynbc MaTepHaIbHOM TOYKH,

15 CHUCTEMbI MATEPUATIBHBIX TOUEK. bubmotexa [IOK
Hmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE ABMKEHUE
Pa6oTta 1 MOIIHOCTD CUJIBI.

16 Kunernueckas 3Heprus MaTepuanbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edso00.ru/ff0c4502
KUHETUYECKOW YHEPTUH

17 [ToTreHunanbHas SHEPrus. bubmioreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnmanpHas SHEPTUs YIPyro
ne(pOpMUPOBAHHON MPY>KUHBI.
[ToTeHnmanbHas SHEPrUs Teaa BOIM3H
MTOBEPXHOCTH 3EeMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIe U HEMOTEHIIUATbHBIE
cuiibl. CBsi3b pabOThI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW dHEPruu CUCTEMBI TEIl.
3aKOH COXpaHEHUs MEXaHUUECKOMI
SHEPIrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«UccnenoBanue CBA3M pabOTHI CUITBI C
H3MEHEHHEM MEXaHHYeCKOU OHCPruunu
TeJa Ha MPUMeEpe PacTsHKEHUs
PE3UHOBOT'0 KTy Ta»

20

KonTtponsHas pabora o reme
«KunemaTtuka. JInHaMuka. 3aKOHBI
COXPaHEHUS B MEXaHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUS] MOJICKYJIIPHO-
KWHETHYeCcKoi Teopuu. bpoyHoBckoe
newkenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, XKUIAKOCTEN
Y TBEPABIX TEIN

23

Macca monekyn. KonnuectBo
BemiecTna. [locrosiHnas ABoraapo

24

TennoBoe paBHoBecue. Temmneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzMmepenue. lllkana remneparyp
Lenscus

Uneanpubni raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 CpenHEeN KMHETUYECKOW SHEPTUU bubmuotexa [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlabopaTopHas pabora
98 «MccnenoBanue 3aBUCUMOCTU MEXY
napaMeTpaMu COCTOSHUS
pa3pe)EeHHOr 0 ra3a
29 W3onporieccsl B H1€aJbHOM Tra3e U UX bu6mmoreka LIOK
rpadguvecKoe npeacTaBicHue https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
30 cnocoOswI €€ n3meHenus. KomuuecTro bubmotexa [JOK
TENJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OTHOATOMHOT' O H1€alIbHOTO
rasa
31 Buns! remionepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VienbHag TENJI0EMKOCTD BEIIECTBA.
bu6moreka [JOK
32 KonudecTtBo TenaoTel npu
. https://m.edsoo.ru/ff0c5¢36
tenjonepenave. AnuadaTHbIi nmporecc
33 [lepBblIif 3aKOH TEPMOJIMHAMHUKHU U €TO bubmmorexa [IOK

MPUMCHCHHE K U30IIponcccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpaTtumocTs npoiieccoB B

34 npupone. Bropoii 3akon butmmorexa [IOK
pUpORe. BTop https://m.edsoo.ru/ff0c6230
TEPMOJMHAMHKHI
35 [Mpunuun aevicteus u KITJ[ TernnoBoii bu6mmoreka [JOK
MAaIIHBI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 OKoN0ru4ecKue npodeMbl
TETUIOAHEPT €TUKH
38 O6o0maromuii ypok «MoJieKyisipHast bubmotexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
KonTponsHas padbora mmo reme
39 «MonekynsapHas ¢usnka. OCHOBBI bubmmorexa [IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHU KM
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmmorexa LIOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTH BO3/1yXa. HaceImeHHbIN bubmorexa [JOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amMop(HbIe Tena. AHU30TPONUS bubmmorexa LIOK
CBOMCTB KpucTtauios. Kuakue https://m.edsoo.ru/ff0c65f0
kpucTauibl. COBpeMEHHBIC MaTEPHAITBI
[TnaBiaeHUe U KPUCTAILITU3ALIMS.
43 VYaenbHas TEIIOTa IIaBICHHUS bubmioreia LIOK
8 ’ https://m.edsoo.ru/ff0c6708
Cybnumanust
Bbu6moreka [JOK
44 Y 0
PABHCHHE TEILIOBOTO banaca https://m.edsoo.ru/ff0c6820
45 DIEeKTpU3aIKs TeJI. DISKTPUISCKUI bubmotexa [JOK



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

3apsf. JIBa BUIa 2JIEKTPUYECKHUX
3aps10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKH, TUIIIEKTPUKH U

bu6mmoreka [JOK

46 [IOJIVIIPOBOIHUKU. 3aKOH COXpaHEHUS
YHpOBOL p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUY ECKOT'0 3apsiia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueuHBIN 31eKTPHYECKUN bubmorera HOK
4 ' P https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpyHIMN cyneprno3uiuu bubmotexa [JOK
AJIEKTPUY ECKUX TToNel. JIuauun https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaboTa cui1 3JIeKTpOCTaTUYECKOTO
49 oy, [Torennuan. Pasnocts bubmrorexa ITOK
i HHat https://m.edsoo.ru/ff0c6f00
IMOTEHIIMAJIOB
ITpoBOAHUKN U IUDJIEKTPUKU B
50 3J1peKT 0CTaTUYECKOM HOIJ)'IC bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JmanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMrocTh. KoHaencaro
P s p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTb MIOCKOTO
52 KOHZEHCcAaTOpa. DHEPIU 3apsHKEHHOIO bubmorexa TIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTopHas padora "V3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
[TpuHUMO AEHCTBUS U IPUMEHEHU E
o4 KOH/JICHCATOPOB, KOUPOBAJIBLHOIO

anmapara, CTpyHHOrO IpUHTEepa.
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DJIeKTpoCcTaTUYECKasl 3alluTa.
3azemiieHuE JIEKTPOIIpUOOpoB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €T0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conportusnenue. 3akoH Oma aiist
ydacTka [enu

56

[TocnenoBartenbHOE, apalIeIbHOE,
CMEIIaHHOE COeIMHEHUE
npoBoaHUKOB. JlabopaTopHas paboTa
«I/I3yquHe CMCHIAHHOI'O COCAUHCHU
PE3UCTOPOBY»

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /15 moNHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambIkaHue. JlabopatopHas paboTa
«3mepenune DJIC nuctouHrka ToKa u
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHAas MPOBOJUMOCTh TBEPABIX
METaJIJIOB. 3aBUCHMOCTh
COIPOTUBJICHHS METAJJIOB OT
TemnepaTypbl. CBEpXIPOBOIUMOCTD

60

DIIEKTPUYECKNN TOK B BaKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITy4YKOB

61

[TomynpoBOJHUKH, UX COOCTBEHHAS U
IIpUMeCHasi IpoBOAUMOCTh. CBOKCTBA
p—n-nepexona. [loaynpoBoIHUKOBBIE

bu6mmoreka [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

npubopsI

DIIEKTPUYECKUN TOK B paCTBOPAX U
pacIuaBax 3J€KTPOJIUTOB.

bu6mmoreka [JOK

62 DJIEKTPOIMTHYECKAS T CCOLIMAIUS. ! https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DNIEeKTPUYECKUN TOK B rasax.

63 CaMOCTOSTEeTbHBIN U 1 bu6moreka [JOK
HECAMOCTOATENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DJexkTpudecKkue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmotexa [JOK
npuMeHenue. [1paBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHoCTH

65 O06o0marmui ypok 1 bubmoteka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpsHas paboTta o reme

66 «2nekTpoctaTtuka. [locTosHHBII 1 bubmotexa [JOK
ANEKTpUYecKkuil Tok. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

67 O6o06mraromuii ypok mo temam 10 1 bubmmorexa [IOK
KJ1acca https://m.edsoo.ru/ff0c8c56

68 O6o0mraromuii ypok mo temam 10 1 bubmotexa [JOK
KJacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne Hara nupposbie
n/n Tema ypoxa Bceero Kontpoannere | Ipakruieckue H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI pecype
[TocTosiHHBIE MAaTrHUTBI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 0 0 bu6mmoreka [JOK
Bektop MmaruutHOM MHAYKUUU. JIuHUM https://m.edso00.ru/ff0c9778
MarHUTHOW UHIYKIIUH
MarsHuTtHOE€ 1oJe TpOBOJAHUKA C

) TOoKOM. OnbIT DpcTeaa. 1 0 0 bubmotexa [JOK
B3auMonelicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yueHue 1 0 1 bubmotexa [JOK
MarHUTHOTO MOJIA KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHMTHOI'O I10JIS Ha
MpPOBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGoparopHas pabora 1 0 1 bubmmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MAarHuTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO MOJISI HA

5 JIBUOKYITYIOCS 3apSKEHHYIO YacTHUILy. 1 0 0 bubmmorexa [IOK
Cuia Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnekTpoMarauTHas uHAyKuA. [ToTok 1 0 0

BEKTOpa MarHuTHOM uHAyKkuuu. JJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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MHIYKIUHU. 3aKOH AJIEKTPOMarHUTHOM
nHaykuun @apanes

JlabopaTopnas pabora
«MccnenoBanue sSBiIeHUS
AJIEKTPOMATrHUTHON MHTYKITHN))

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camounaykiuu. 2J{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTBI, 3JIEKTPOJBUTATEND,
YCKOPUTEIIN 3JI€MEHTApHbBIX YACTHII,
WHIYKIMOHHAS Ne4b

10

O6o00matomuit ypok «MarHutHoe
nose. DIeKTPOMarHuTHAast MH Y KLU

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KontponwsHas pabota o teme
«MarnutHoe 1nose.
OeKTpOMarHuTHas! HHIYKLUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0OoaHBIE MEXaHUYECKUE
konebanus. ["apMoHnueckue
KosneOaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHM.
[IpeBpaiuenue sHepruu

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
neprojia MabIX KoieOaHui rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebatenpHslil koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B
U/IeaIbHOM KOJ1€0aTeIbHOM KOHTYPE.
AHanorust Mexay MexaHn4ecKuMH U
AIIEKTPOMarHUTHBIMU KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXPaHEHUs PHEPTUU B UJEATBHOM
K0JIe0ATEIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOanusx. BeiHyXk1eHHbIE
MexaHu4yeckue konebanus. Pesonanc.
BEIHY X ICHHBIE 3JIESKTPOMArHUTHEIE
KoJieOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffocbb86

17

[lepemennslit Tok. CUHYCOUIATIbHBIN
IEpEMEHHBIN TOK. MOIIHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEHCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsKEHUS

bubmioreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipon3BoacTso,
nepeaaya u norpediaeHue
JIEKTPUY €CKOU SHEPTrUU

19

YCTpoiCTBO U MPAKTUY ECKOE
MIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHeparopa MepeMeHHOro TOKa,
JIMHUH 3JIeKTponepenay

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUECKHUE PUCKU TIPU
IPOU3BOJICTBE AJIEKTPOIHEPTUU.
Kynbrypa ucnonpzoBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

Mexanndeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocTth

bu6mmoreka [JOK

21
pacnpoCTpaHEHUs U JIUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepevHble U MPOOJILHBIC BOJTHEI
99 3ByK. CkopocTh 3ByKa. [ poMKOCTH bubmotexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIC BOJHBI, HX
23 cBolicTBa U cKOpocTh. Illkama brbmorexa [TOK
P ' https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHLIUIIBI PaIUOCBS3H U
24 TeneBuaeHus. Pa3Butue cpencts
cBsa3u. Pagnorokanys
o5 KontponeHas pabora «Konebanus u bu6mmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHeiHOE pacnpOCTpaHEHHE
26 CBETa B OJTHOPOIHOM cperie. bubmotexa [JOK
ToueuyHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHue bubamorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pa’keHU B IJIOCKOM 3€pKajie
IIpenomnenue ceera. IlomHoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHslii bubmuorexa LIOK
yroJI HOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaXKCHHS
29 JlabopartopHas paborta «/3mepeHue bubmotexa [JOK

MokKasaTceiid NpeIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
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JIunsel. [Toctpoenue nzo0paxeHuit B

30 mH3e. @opMyia TOHKOW JTMH3BI bubmorexa HOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlabopaTopHas pabora
31 «HccnenoBanue CBONCTB
M300paKCHUN B JIMH32X)
Hucnepcus cBera. CIoXHBIN COCTaB
39 oenoro ceera. L[er. JlaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 HNurtepdepenmus ceera. Judpakius bubmuorexa [JOK
cBeta. JludpakimonHas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckre NpudOpkl U yCTPOCcTBa U
YCJIOBHSI UX 0€30MacHOTO MPUMEHEHUS
['paHuUIIBI MPUMEHUMOCTH
36 KJlaccuueckor MexaHuku. [TocTynaTel bubmotexa [JOK
CreuaabHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHTENBHOCTh OTHOBPEMEHHOCTH.
37 3amemieHne BpEMEHHU U COKpAIeHUE bubmorexa HOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYJIbC PEIATUBUCTCKON
38 yacTuIlbl. CBsI3b MAacChl C JHEPTUeH u bubmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs TTOKOS
39 KontponsHas padora «OnTHKa. bubmotexa [JOK

OCHOBBI CrieIMaIbHON TEOPUU

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
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OTHOCHUTCIIBHOCTH

®otonbl. Dopmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
U UMITyJbC (poToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBaHUE En6 [TOK
noIMoTEKA
41 .0 A.T.
porosperta. Ombrro: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hotoddpdexra. YpaBHeEHHE
42 gﬁHLHTegHa Ji)l(b(l)OToa(b;eKTa br6amorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Hasnenne ceta. OmbiTe I1. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBUE bubmrorexa ITOK
AACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTporcTsa u
MPAKTHYECKOE MPUMCHCHHE:
44
¢doTodnemeHT, PoTOoIATUHK,
CoJTHEeUHast OaTapest, CBETOINOT
45 Pemenune 3amad mo TemMe «JIeMEHTHI bu6mmnoreka [JOK
KBAHTOBOH OIITUKHY https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OIBITEI
46 Pe3f3[ ¢dopaa 1o paccesHUIO (.-4acTh bubmorexa [OK
PHOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas Mogens aToMa
bubmioreka [IOK
47 ITocrynater bopa
TyJaThl HOp https://m.edsoo.ru/ff0dOafa
W3nydeHue u moryomieHrue GoToHOB
48 [IPY [IEPEXOE ATOMA C OJHOTO YPOBHS bubmnorexa ITOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPruH Ha APYToil. BUabI CieKTpoB
49 BoiHOBBIE CBOIiCTBaA YacTUll. BOIHEI Bbu6moreka [JOK

ne bpoiins. KopmyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJHOBOM ayanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHUE

50

OTKpbITHE paIuOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpeneiaeHuo coctana
pPaguoOaKTUBHOIO U3JTyYECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiusHue
palOaKTUBHOCTHU Ha JKUBbIE
OpraHU3MBbl

52

OTKphITHE IPOTOHA U HEUTPOHA.
H3otonsl. Anbba-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-uznydeHue

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

53

DHeprus CBsi3M HYKJIOHOB B sI/IPE.
SnepHbie peakiuu. SaepHblii
peakTtop. [Ipo0ieMbl, MepCIeKTHBHI,
AKOJIOTUYECKUE ACTIEKTHI SAEPHON
SHEPreTUKHU

bubmioreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTUIlbl. OTKpPHITHE
Mo3uTpoHa. MeTo bl HaOJII0 ICHHS 1
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMmeHTalbHbIE
B3anMozuencTtsud. ExuHCTBO
(bu3HYECKO KapTHHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

ITansl Pa3BUTHUA aCTPOHOMUH.
[IpukianHoe U MUPOBO33PEHUECKOE
3Ha4YEHHE acTpoHOMUU. Bun
3B&3HOrO Heba. Co3Be3ausl, IpKue
3Bé3}1BI, IJIAHEThI, UX BUIUMOC



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

newxenne. ConHeyHast cucreMa

56

Comune. ConHedyHass aKTHBHOCTb.
Ncrounuk 3ueprun ComnHLa v 3BE37

S7

3BE3/bI, HX OCHOBHEIE
XapaKTePUCTUKH. 3BE3BI TJIABHON
MOCTIEIOBATENBHOCTH. BHYTpeHHEE
crpoenue 38€371. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
spomonuy CosHia u 38631

58

Muneunsiii [Tyt — Hama ['anakTuka.
[Tonoxenue u nerxenne CoaHua B
lanaktuke. ['anaktuku. Y€pHolie
JBIPBI B SIAPax TaJlaKTHK

59

Bcenennas. Pa3zboeranue rajakTuk.
Teopus bonpmoro B3peiBa.
PennkToBOE M3MydEeHuUeE.
MeTraramakTuka

60

HCPGH_ICHHI)IC HpO6J’IeMI)I ACTPOHOMUH

61

KonTpomnbHas padora « 3J1eMEHTHI
ACTPOHOMUU U aCTPOPU3UKU»

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMMU B SKOHOMUYECKOM,
TEXHOJOTHICCKOM, COIUAILHON 1
ATHYECKOU cepax AessTeTbHOCTH
YeJIOBEKa

63

O6o06maromuii ypok. Pois u Mmecto
(GU3MKH 1 aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTUHE MHUpa




O6o0maromuii ypok. Pois
64 ¢bu3nyeckoil Teopuu B OpMUPOBAHUU
peAcTaBiIeHUu o0 pru3nuecKoit

KapTUHE MUpa

O6o06maromuii ypok. Mecro
65 bu3nYecKoil KapTHHBI MUpPa B 00IIIeM
psIIy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJCTaBICHUN O IPUPOIE

66 O6o6maromuii ypok. Marautaoe

IoJIe. SHGKTPOMaFHI/ITHaﬂ WHAYKIOUS

O6o6maromuii ypokOntuka. OCHOBBI
67 CHeIUaJIbHOW TCOPHH
OTHOCHUTENIbHOCTH

Ob6o6maromuit ypok. KBantoBas
68 ¢bu3nka. DIEMEHTHl aCTPOHOMUU H

acTpopu3uKu

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

KacesinoB B.A. ®usuka. 10 k1. :Y4eOH. njis o01meo0pa3oBar. yupexaeHuii — M.

ACTPEJIb, ,2017.

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

PeivkeBua ATl 3agaunuk no dusuke ms 10-11 k1. o6meoOpa3zoBaTeIbHBIX
yupexaeanii. — M.: Jlpoda, 2014.

KacpsinoB B.A. ®@usuka. 10 ki1.: Temarndeckoe U mOypoOUYHOE IJIAHUPOBAHUE —

M.: lpoda, 2014.

KacbsnoB B.A. , KopoBun B.A. ®usuka. 10 ki1.: Terpaas ais 1abopatopHbIX

pabotr— M.: [Ipoda, 2017.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmansHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢pectuBans nmegaroru4ecKkux uaci



«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caidt ans yaurteneilt QU3UKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuaisl o Gusuke.

6 www . ege .edu.ru - uadopmarroHHbIi moprai EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekius L{OPos
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