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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCITUTaHUS M KOHIETIIINY TpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoii  @enepanuu, pealu3yOLUIMX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO noaxoaa. IIporpamMma no ¢usuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaU3allMd MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTEeCTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTaMu. B Hell ompenemsroTcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIE
pe3yJIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METANpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3UKM Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay 1o rogam o0yUyeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXKaloLIeM MHpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosiorueit, gusnueckoir reorpadueil U actpoHomueil. Mcrnosnb30BaHNe M aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaoOB C
3a/laHHBIMU CBOICTBaMH U Apyrux. M3ydyenue (pu3uKu BHOCUT OCHOBHOM BKJIaJA B (POpMUPOBAHUE
€CTeCTBEHHO-HAY4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHUH NPUMEHATh
HAy4YHBIM METOJI TO3HAHUSI PU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €70 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (GU3UKH 00ObeAMHEH BOKPYT
¢uznueckux Teopui. Bengymmum B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (GU3nYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM Ipo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM pallioOHaIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeaHEero oomero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GOpMUPOBAHHE TMPEACTABIEHUN O CTPYKType MOCTPOCHUS
¢usnueckoil TeopuH, poiaM (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IIPOLIECCOB).
CucTeMHO-IeTEIbHOCTHBIN MOAX0 B Kypce (DU3UKU pealln3yeTcs MPex]e BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAaHUE CUCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OONIUI CIHCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM Ie€peyHe J1abOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHAlLeHUs KabuHeTta (uzuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yaenseTcs peleHUI0 pacu€THBIX U KadeCTBEHHbIX 3ajad. Ilpu sTom
JUIsL pacu€THBIX 3a/1a4 IMPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK W MHTErpUPYsl 3HAHUA U3 pa3HbIX pas3fenoB. Jlis KayecTBEHHBIX 3a/ad MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHnIo yuyeOHOro npoiecca 0a30Bbli ypoBeHb Kypca (pU3MKH HAa YPOBHE CPEAHEr0 00I1ero
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaObuHeTa (PU3MKH WM B YCIIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kaOuHere ¢usnku
JOJDKHO OBITh HeoOxomumoe jabopaTopHOe 00OpyIOBaHWE JUIS BBIOJHEHHS YKAa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHM4eCcKuX NpakTHIeCKuX paboT U JEMOHCTPAIllMOHHOE 000py10BaHHE.
JleMoHCTpaliioHHOE 000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M O0ECHeYMBaET MOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil AJisl HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1TaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AaHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IM(PPOBHIX JIAOOPATOPHIl.
OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 00I1IeM 00pa30BaHUU SBIISIFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydYaloOUIMXCS K HayyHOMY HW3YyYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM METOJ€ TMO3HaHud U (HOpMHUpOBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCIIOIb30BaHUEM (PU3HMUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeNbCTB;

e (QopmupoBaHuE NPEICTABICHUNH O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctmxkenune 3TUX Iiesiell oOecriednBaeTcsl pelieHHeM CIeAYIOIUX 3aJad B Ipoliecce
U3y4eHus Kypca (U3MKH Ha YPOBHE CPETHEr0 001Iero oopa3oBaHus:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHME YMEHUH MNPUMEHITh TEOPETHUYECKUE 3HAHUA I OOBSICHEHHS
bu3MYeCKUX SBJICHHWA B TPUPOJE U Ui NPUHATHS TPAKTHUYECKUX PEUICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEILICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MO/IEIIBIO, 3a]1a4, IT0IPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/JaHne (Pr3nYecKoi MOIeNH,
aJIeKBaTHOM yCIIOBUSIM 3aJ1auu;

e MnoHUMaHHe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHUX IPOLIECCOB, UX BIUSHUSA HA OKPYIKAIOLLYIO CPEAY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHX
SKCIIEPUMEHTOB, aHaJIW3a M  HMHTEpHpeTauud  MHPOpMAIUH,  ONpEIeICHUS
JIOCTOBEPHOCTH IOJYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUM JJISI Pa3BUTHUSL YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESTEIIbHOCTH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1no (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOp MpOBEACHHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C Y4ETOM UHIUBUAYAIbHBIX 0COOEHHOCTENH 00yYatOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuueliHoe naBmxeHue. J[BH)keHHME MaTepuaibHOM TOYKM IO OKPYXHOCTU C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHu4yecKkue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETP, IBH)KECHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

H3mepeHne yCKkopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne HepaBHOMEPHOTO ABHIKEHUS C LEJbIO OMPEAETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXY Iy TSIMU, IIPOWIEHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHHH C HA4YaJIbHON CKOPOCTHIO,
PaBHOH HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

W3ydeHnue qBUKEHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepualibHOMN TOUKHU. TpeTuit 3akoH HeroTOHA 1719 MaTepHraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kauenus ). Cuna Tpernsi. Cyxoe Tpenue. Cuma
TPEHUsl CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tperus. Cuna conpoTUBICHUS MPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHUYeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IMOJIIMIIHUKY, IBU)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbe MaTtepuanbHOM TOUKH (Tea), CUCTEMBbl MaTepHAIbHBIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEpPrHst yupyro 1e(opMUPOBAHHOM NMPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaast pu3nKa 1 TepMOIUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul
OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMO/ICHCTBUS YaCTHUI] BEILIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TNl U 00BCHEHUE CBOIMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneansHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B UACAIBHOM Ta3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JIUCKPETHOE CTPOCHME BemiecTBa, ¢ororpaduu  MOJIEKYII
OpPraHUYECKUX COCTUHEHUII.

OmnbiTel 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, MWIUTIOCTpUpPYIOLLIAs IPUPOLY TaBICHUS ra3a Ha CTEHKHU COCy/ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonumdecTBo TermoTsl U pabora. BHyTpeHHssI SHEprusi 0JTHOATOMHOTO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEIIOEMKOCTH BelecTBa. KoTu4ecTBO TEIUIOTHI MPH TEIUIoNepeaaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B IPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeruI0BbIX MamuHax. KoadduimeHT nonesnoro aeictBus temnopoi MmamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHuueckue yCTpoMCTBAa M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3meHenne BHYTpEHHEW SHEpPrUU Teja TMPHU COBEPIICHUH pabOThI: BBUIET MPOOKH W3
OYTBUIKH TIOJ] ISHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue »upa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BUICOIEMOHCTpAIIHS ).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue 1 KoHAeHcaus. Mcrnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTHh BO31yXxa. HacelmeHHbIil map. YaenpHas TeIuioTa MmapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucCTaM3anus. Y aelbHas
TeruioTa riasieHus. CyOnumanms.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJOTUHU MOJIyYSHHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMuka

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosid. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nois. Ilorenuuan. Pasnocts norenuuanos. [lpoBoaHuku
U JUBJIEKTPUKH B AJIEKTPOCTATUUYECKOM Tosie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpUKU B 3JIEKTPOCTATHYECKOM TI0JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IJIOMIA M IIACTUH, PACCTOSHUS
MEXIY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHMKM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nensHoe COIPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAS CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ans
MIOJIHOM (3aMKHYTOI) aneKkTpuyeckoi nenu. Koporkoe 3amMbIkaHue.



DNeKTpOHHAs: MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSITENBHBIN pa3psaa. MoaHus.
[1na3zma.

TexHuyeckue ycTpoiCcTBa U MIPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKM TOKa, DBJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI UM  (OTOPE3UCTOPHI,
MOJTYIPOBOIHUKOBBIH JIMOJI, TaJbBaHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3JeKTpoABMKYIIEeH cuibl. KopoTkoe 3amblkaHHe TajibBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIMMOCTh BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3MmepeHue aIeKTpOABMIKYILEH CHIIBI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTcs ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbI YPaBHEHUM, TUHEHas GyHKIU, Tapadoa, runepoona,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUHN: CUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbHl M HMX MPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KUBOU mpupoae, nuddys3us, ocMocC, TemI1000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TN, XUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIUIIHUKH, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOHHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJyUYE€HUsI COBPEMEHHBIX MaTE€pPHAaliOB, B TOM YHCIIE
HAaHOMATEpHaJllOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE



ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMpPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATHBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop maruuTHON MHAyKIUU. [[pUHIUIT CyTIeprIoO3uIMU MarHUTHBIX Tojieil. JIMHUM MarHUTHOM
uHayKkuud. KapTtuna aiMHui MarHUTHOM MHYKIUHU TOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMHM MarHUTHOTO IOJsS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJAHHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanMmoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyJlb W HampaBieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue HNEeKTpOMArHUTHOM MHAYKIUH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEeKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mmose. DNEKTPOJABMXKyLIas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIaTEeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTHBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOABIIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YAaCTHUII, UHTYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON UHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Paspnen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUYeckue
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebanuil. [lpyXWHHBIH MasTHUK.
MaremaTtuueckuil MasTHUK. Y paBHEHUE FapMOHHUECKUX KojeOaHuil. [IpeBparienue snepruu npu
TapMOHUYECKHUX KOJICOaHUSX.

Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B HICATHHOM
KoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYeCKUMU U DIIEKTPOMArHUTHBIMHU



koneOanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS YHEPTUU B HACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUYECKON DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBONCTB BbIHYX/IEHHBIX KOeOaHUI.

Habmionenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmHbIE 60JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anekTpomMarHuTHO# BoHe. CBONWCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpaXe€HUEe, TpeJoMJieHne, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIUITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKA B TEXHUKE UM MEAMIMHE, pajnap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPO/IO0JIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus 1 MpeioMIeHHUs] MEXaHUUECKUX BOJIH.

Habmonenue narepepeHnn 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HaHC.



HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoseOaHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OJJHOPOIHOM Ccpee.
JIyd cBera. ToyeyHBI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroja MOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKask CHJia TOHKOW JIHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHUYeCKHEe YCTpPOWCTBA W IPAKTUYECKOE MPHMEHEHWE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU .

Llemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHHE, OTpaKEHHWE M TpeloMiieHne cBeTa. OnTuueckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pazngen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEJILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHUKHU. [locTynaTel crnenuaibHOW TEOpUHn
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B BakyyMme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MacChI C PHEPTUEH U UMITYJILCOM PEISITUBHCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYIIHC
doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I. CromeroBa. 3akoHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpONCTBA M MpaKTHUECKOE NpUMeHeHHe: (oTodaeMeHT, (OTOJaTUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. Vsnyuenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIpyroi. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.
BonnoBeie cBolicTBa yactuul. Bosnbl 1e bpoiinsa. KopmyckynsipHO-BOJIHOBOM Ay aliu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopenb onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3TYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTb CTPOEHUS sApa. OTKPBITHE PaAMOaKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa pagnoakTUBHOro n3nydyeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IyueHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HelTpoHa. HykinonHas Mozens sapa ['eizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijgpa. M30Tomnst.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usinyudeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IIpobrembl M MEPCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHI.
®yHaaMeHTanbHbIe B3auMoelcTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpA.
TexHuyeckue ycTpoHCTBa M MPaKTHUUECKOE NMpPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHM3HPYIOIIUX YaCTHII.
Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTOrpadusiM).



Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. Conneuynas axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpalIbHbIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOU
IoClIe0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE34. COBpeMEHHBIE IPEACTABICHUA O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. PazGeranme ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmrtabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumtonenns HeBOOPYKEHHBIM IJ1a30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUI
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonyuapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, anet, Mneunoro [lyrtu.

O0o0maroniee NoBTOpPeHHE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH c(hepax AeAaTeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
Hay4YHON KapTMHE MHpPA, poib (u3nyeckod Teopuu B (OPMUPOBAHUM MPEJCTABICHUH O
(bu3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOLIEM pSY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUI O IPUPOJIE.

Me:knpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce OCyLIECTBISETCS C YUYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C WM3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (DYHKIMU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYHKIIHA,
IpU3HAKU TI0J100US TPEYTOILHUKOB, ONPEIENIEHNE TUIOIIAU TIOCKUX (pUryp u oobEéma Te.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBHKEHUS B )KUBOM
IPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE palialliy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelI€TKH, CIIEKTPaIbHbBIN aHAIU3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pya, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpeiad, TE€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHAYKIMOHHAS Te4yb, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®Dusuka» Ha ypoOBHE CpeqHEro o0mero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOTo mpeamera «DPU3MKa» TOHKHBI OTpa)xarThb
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOXKICHUM, COOTBETCTBYIOLIUX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacuipeHne XU3HEHHOTO ONbITa M OIbITa JESITEILHOCTH B IMPOLECCE PeaTn3alMd OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIbHOCTh B WHTEpEcax TpakJaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, OCTHIKCHHUSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO M TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTONYNBOTO Oy IyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayiiell mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHBbI;

TOTOBHOCTH M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacCTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHME U OCYIIECTBICHHUE AICHCTBHUH B OKpY’Kalollel cpeie Ha OCHOBE 3HAHUS Lesiei
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (Pr3uKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:



c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe yUeOHbIe AeliCTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH AESATEIIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJILTATOB LEJIAM,
OLIEHUBATh PUCKH MTOCIIEICTBUI e TEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCIOBHUSIX PEaJbHOr0, BUPTYaJbHOTO U
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMUA TOHSATHIMH U METOJaMH (U3NYECKOMH
HayKH;

BJIQ/IETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTU B 001acTu
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB peleHHs 3a1a4
($u3NYECKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BIAJETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUSA, €r0 WHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYyallUsX, B TOM YHCIIE MPU CO3/1aHUU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3aJady, BbIABUIATh
TUIIOTE3Y €€ PEeIEHNUs], HAXOIUTh apIyMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH MOIYUYEHHBIE B XO/I€ PELICHMS 3a1a4H PE3YJIbTAaThl, KPUTUUECKN OLIEHNBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (pOopMyIIMpoBaTh COOCTBEHHBIE 33J]aul B 00pa30BaTENbHOM NeSTEIbHOCTH, B TOM
YHClie IPU U3YYeHUH (PU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTUUECKYIO 001acTh KUZHEACSATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]aUH, TOMyCKAIOIIKe albTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMHU MOJy4YeHHUs MH(OpMaruM (GU3NYECKOTO COJACpkKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOMCK, aHalIM3, CHUCTEeMaTHU3allio U
MHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHuEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, PecypcocOepekeH s, PaBOBBIX U
THUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301acCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HauYeHUs HTHPOPMALIUH U 1IeJIEBON ay TUTOPHH, BEIOUPas ONTUMAJIbHYIO (POpMY MpeICTaBICHUS
Y BU3yaJIM3aliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIUBUYaJIbHOU pabOTHI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIWHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM, PACIIPEAEIIATH POJIM ¢ YYETOM MHEHUM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npeJjiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBHYIO JESATENBHOCTh B oOnacTu (pU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM MMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIMH B 0071acTH (U3UKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BIIAJICTh HABBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBHUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
WCITOJTH30BATh MPUEMBI peIICKCHH JIJIs1 OTICHKU CUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBHI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JICSITEIHHOCTH,
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B mporecce 1oCcTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI 110 (hPHU3UKE IS
YPOBHsI CpeAHero obuiero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOILMOHAIbHBIN
MHTEJJIEKT, MpeArnoaraonui chopMupOBaHHOCTb:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOUM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATH OTBETCTBEHHOCTh
3a cBOE TIOBEICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K YMOLMOHAILHBIM H3MEHEHHSIM | IIPOSIBIIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTYDKCHHUIO NENIM WU YCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBAThH UCXO/IS1 H3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONICH CIIOCOOHOCTh TMOHUMATh IMOILMOHAIBLHOE COCTOSHUE NPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U COTICPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JFOIbMU, 3a00THTHCS, IPOSBIISITH HHTEPEC U PA3peIIaTh KOH(DIMKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACAIbHBIM ra3, MOJAEIH
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (QU3WYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOpHUU CTPOEHHUS BELIECTBA M DIJIEKTPOAUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE MIBUKEHHME, CBOOOJHOE IaJEHHE TeJ,
JIBIDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tuddy3Hsi, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHUHN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3ALNs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUM B 3aKPHITOM COCYJI€, CBS3b
MEXJly NapaMeTpaMu COCTOSIHMs ra3a B H30Ipoleccax, 2JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYeCcKast
SHEprus, NOTEHIMalbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHMUYECKass MOULIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3YyEMbIX BETUYHH, X 0003HAUEHUS
U €IUHMIIBI, HAXOJIUTh (DOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢uznyeckue BEIMYMHBI: JaBIIEHUWE Tas3a, TeMmIepaTypa, CpeAHssi KHUHETHYecKas JHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIHUHNH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONKCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL: AJIEKTPUUECKUH 3apsijl, dJIEKTpUUYECKoe IOJIE,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJTMUHMHY C IPYTUMH BeIMYMHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW JHEPIHMHU TEIUIOBOTO JIBMIKECHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOrO 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHHE U YCIOBUS (TPaHUIIbI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHUH, TMpU 3TOM  (OPMYJIHPOBATH
npobieMy/3afady U rurnoTe3y yd4eOHOro 3KCrepuMeHTa, cOOUpaTh yCTaHOBKY U3 IPEJIOKEHHOIO
000py10BaHUs, MPOBOAMTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEPEHUs U MCIONb30BaThb W3BECTHBIE METObl OLICHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH MEXKY (PU3MUECKUMU BEJIMYMHAMU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHpPOBATh pe3yibTaThl IMOJy4YEHHOH
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOIHI] U TpapUKOB, /1EI1aTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh InpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyAOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4ll BEIOMPATH (PH3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POPMYJIbI, HEOOXOAMMBbIE JUIs €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKUE SIBJICHHUS;

UCIIOJIb30BaTh MPU pelIeHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEpPIpPETAlMd U MPEACTABICHUS Y4yeOHOW U Hay4yHO-
HOMYJIIPHOI MH(OPMAIUH, TOJTyY€HHON U3 Pa3JInYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
noJiygaemMyro uHGOpMaIuio;

IPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM XKU3HHU [T 00eCTIeYeHUs
0€30MacHOCTH pU OOpAILEHUH ¢ MPUOOpPaMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJIi COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KartoIlei cpejie;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IPYNIbI, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U  IJIAHUPOBATh JEATENbHOCTh B
HECTaHJIApPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JI0I0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHHUILBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOoYeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIepHasi MOJIeIb aTOMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;



pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKM: BJIEKTPUYECKasi MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIUS, JCHCTBHE MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKHE,
JIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3MYECKHE BEIMYMHBL: DSJICKTPUUECKUH 3apsl], cuja TOKa, OJJIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTYyIIKW, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO MOJIEH, MEepHoJ M 4YacToTa KojeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CuUjia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAYCHHS M EIUHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEpPrusl CBsI3W aTOMHBIX SAep, MPU ONHUCAHUU
IPABWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMH, BBIYHCIISATH 3HAYCHNE (PU3NIECKON BETMUMHBI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
IPSIMOJIMHEHHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBl OTPaKEHUs CBETa, 3aKOHbI MPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MacCOBOI0 4YHCIIa,
noctynatel bopa, 3akoH paJMOAaKTMBHOTO pacraja, OpU 3TOM pa3inyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OTpeeNATh HaIpaBJI€HWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHHil: Mpu 3TOM  (OpMyIHpOBaTh
npobaeMy/3agady ¥ rHIoTe3y y4eOHOro 3KCIIepUMEHTa, COOMpaTh YCTAaHOBKY M3 MPETI0KEHHOTO
000pyTOBaHUs, IPOBOAMTH OIBIT U JOPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEpPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYUYEHHONH 3aBHCHMOCTH
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M TpaQuKOB, JeiaThb BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBaHMS,

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1abOpaTOpHOro 000pyA0BaHNUS;



pemaTh pacy€THBIE 3aJaudl C SBHO 3aJaHHON (U3MYECKOW MOJENbI0, HCIONB3Ys
(I)I/I?)I/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3aJa4r BBIGI/IpaTB (bHBI/I‘IeCKYIO
MOJIeNIb, BBIICIATh (PU3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOIMMBIC Uil €€ peLICHUS,
MMPpOBOAUTH paC‘-IéTBI 1 OICHHUBATDH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAUYCHUS (1)1/[3H‘-I€CKOﬁ BCJIMYHUHDBI,

peliaTh KayeCTBEHHbBIC 3a/1aui: BBICTPAWBATH JIOTMYECKH HEHPOTHBOPCUMBYIO IEMOYKY
paccyXIeHHHI C OTOPON HAa M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUCCKHE SIBIICHHUS;

MCIIOJIb30BATh IPH PEIICHUH YUeOHBIX 33124 COBPEMEHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH
JUI TIOWCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAlMU M MPEICTaBICHHUS Yy4eOHOM W Hay4HO-
HOIYJIIPHOM HH(POPMALIUK, TOTYYSHHOMN U3 Pa3IMYHbIX HCTOYHHKOB, KDUTHUYECKU aHATU3UPOBAThH
noJy4aeMyro uH(opMaImio;

OOBSCHATH MPUHLUIIBI ACHCTBHSI MAaLIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iinyarh
yCJIOBUS X 0€30I1aCHOTO MCIIOIb30BAHHS B TIOBCEJHEBHOW JKU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKHUX M 3apyOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIECI0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (DU3HMKE B TOBCECTHEBHOM JKH3HHU IJIs 00SCIICUCHHUS
0€30MacHOCTH MPH OOpAICHUHU ¢ PUOOPAMH M TEXHUYECKHUMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pPOBbs M COOJIFOICHHSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpeie;

paboTaTh B IPYyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIIaHUPOBATh padoTy
IPYIIIbl, PAIMOHATBHO PACIPEICIATh OOA3aHHOCTH W  IUIAHHPOBATh JCATEIBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelICHHE pacCMaTPUBAEMOi IPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 0BPA30BATETBLHBIE
padoThI padoTsl pecypcb
Paznen 1. PUSUKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
11 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 i ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubmmnoreka [JOK
' da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paspgea 4.

JIEKTPOANHAMHUKA



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

bubnunoreka LIOK

4.1 DTEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
492 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX CpeJax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
o HanmenoBaHue pa3jiesioB U TeM (uu¢poBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pa30BATETBHBIE
padoThI padoThI pecypesI
Pa3nea 1. JIEKTPOJANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmiorexa LHOK

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorexa LOK
' p p https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobmarowmee nosropenne 4 https:/m.edso0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC

Ne KoJunyecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Konrtpoabsubie IIpakTnueckue w3ysenns o0pasoBaTejbHbIe
padoThbI padoThbI pecypcbl

L Hayerme verom nosmmmn ) Bubmotera LIOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETr0 MUpPa
Posb 1 MecTo ¢uzuku B
2 ayerioh xaprm upa s ) buGanorexa LIOK

N ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIbHOCTH
T0AeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
nBkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMepHOE NpsAMONMHEHHOE 1 bubmmnoreka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPAMOJIMHEWHOE 1 bubmuoteka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubmuoreka [IOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

7 e saepnanmoti ronn 1 buGanoresa LIOK

https://m.edsoo.ru/ffOc3ada
10 OKPYHOCTH
2 Tamen Huepmmamme cncrens 1 bubmnorexa LIOK
' . https://m.edsoo.ru/ff0c3be8
orcyeta. llepBblii 3akoH HeroTOHA
9 Macca tena. Cuna. [Ipunmun 1 bubnuotexa [JOK

CyIepno3uiiuu cui. BTopoit 3akoH

https://m.edsoo.ru/ffOc3be8



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

Herotona miiga matepuanbHOU
TOYKHU

Tpetuii 3akon HeroToHa niis

bub6numoreka [IOK

10 MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| S epns e Bumorera 0K
i https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCThb

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS U Bu6mmoteka [JOK
JIBUKEHUH TeEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpaliaTeabHOe
JIBIKEHUE a0COJIFOTHO TBEPIOTO Bubnmorexa [IOK

14 tena. MomenT cuibl. [1neuo cuibl. )

.. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCUs TBEPIOTO
Tena
MMitynsc MaTepUallbHON TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [JOK
Nmrynbc cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBUJKEHHE
Pabota u Mo1IHOCTD CHITBI.

16 5:;?12?:::3; iitelil;dngfeopeMa 00 bubmorexa LHOK

B https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOU
SHEPTrUHn
[ToreHmansHas 3HEPrHUsl.
[MoTennmansHas SHEpIHs yIpyro Butmiorexa [[OK
17 nehOpMUPOBAHHON MPYKUHBI.

[loTenumaneHas 3HEeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

18

IloTenumanbHEIC U
HEeIOTEeHIMaIbHBIC CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MCHEHHUEM MEXaHUYECKOM
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTrUu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaboparopHas paboTa
«HccnenoBanue CBsA3U pabOTHI
CHUJIbI C ©BMCHCHUEM
MEXaHUYECKOW YHEPrHH Teja Ha
pUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

KoHTpoinbHas pabora 1o Teme
«Kunemarnka. /[nunamuka. 3aKoHBI
COXpAHEHUS B MEXaHUKE»
OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE JBUKEHUE.

Hudbdysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHus
ra3oB, )KHUJAKOCTEU U TBEPABIX TE

23

24

25

Macca monekyn. KonuuectBo
BenlecTsa. I[locrosHHas ABoraapo
TennoBoe paBHOBECHE.
Temnepatypa u e€ u3mepeHue.
IIIxana remneparyp Llenbcus
Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeHEN KUHETUYECKON

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3Hepr1/m JBUKCHUA MOJICKYJI.
YpaBaenue Menpeneena-

Kinaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKEHHOTO Ta3a
29 N3onporiecchl B uaeaaibHOM raze u bub6nmoreka [IOK
uX rpaduuecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss sHEeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 CITIOCOOBI €€ M3MCHEHUSI. bubnuorexa [{OK
KonngecTBo TEmIOTH 1 paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHEeprus
OJIHOATOMHOTO UJICATBHOTO raza
31 Buas! Tenonepenaun Bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
YnenbHas TEMIOEMKOCTh
30 BerecTBa. KonmuecTBO TEIIOTHI bubmmoreka IIOK
npH Terionepeaaue. AquadaTHbIN https://m.edsoo.ru/ff0c5c36
mpoIiecc
[IepBblil 3aKOH TEPMOAMHAMUKH U bubmmnoreka HOK
33 .
€ro MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
| ctoermeen e B LOK
) https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Ipunuun nevicteus u KIT bubnunoreka LIOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[
37 DKooruyeckue npoodaemMbl

TEIIOPHEPTeTUKHU



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0mmarmui ypox

bubnunorexa LIOK
38 «MonekynspHas ¢puzuka. OCHOBBI hitps://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKHY
39 Efdil;iiﬂziaﬂH§26£;:£{z Tg\é;om,l bubmorexa [IOK
YyIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKHY
40 [TapooOpazoBaHue 1 KOHEHCAIHS. Bu6mumoteka [JOK
VciapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
41 smnoen sosia Hacomenmui buGanorexa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
2 caoners xpuetaton, Koe BuGmorera LIOK
P AR https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepuabl
g | o e B LOK
g ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmmoreka IIOK
44 YpaBHeHHE TEIUIOBOTO OaslaHca hitps://m.edso0.ru/ff0c6820
P — buGanoresa LIOK
P DAL s https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKUX 3aps 0B
[TpoBOAHMKY, TUINEKTPUKH U
16 MOJIyIPOBOIHUKH. 3aKOH bubmmnoreka HOK
COXpPaHEHMS JIEKTPHUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
BzaumoperictBue 3aps10B. 3aKOH
47 Kynona. Touyeunsrit bubmorexa [IOK

SIEKTPUUIECKUN 3apsT

https://m.edsoo.ru/ffOc6ced



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

48

49

50

51

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosst. [lpuHumn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

PaboTa cui1 31eKTpOoCTaTHUeCKOTro
o, Ilorennuan. PasHocth
IMOTSHIAJIOB

[IpoBOHUKY W TUAJECKTPUKU B
ANEKTPOCTATHYECKOM IIOJIE.
JuanekTpudeckas IpOHUIIAEMOCTb

OnekrpoéMkocTs. Konnencatop

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c6df2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTOpa. JHEPrus
3apsHKEHHOTO KOHIEHCaTopa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTopHnas pabota
"N3mepenue 3eKTpoEMKOCTH
KOHJeHcaropa"

IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3eMyIeHHE 3JIEKTPONpUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyniectBoBaHud. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma aJist
y4acTka [enu

[MocnenoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COEMHEHHUE MPOBOTHUKOB.
JlabopaTtopHast pabora «M3yuenue

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c74f0



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
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

62

CMEIIaHHOTO COEJIMHEHUS
PE3UCTOPOBY

Pa6ota u mourHOCTH
AIEKTPUUECKOT0 TOKa. 3aKOH
J[xoyns-Jlenna

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTkoe 3ambikanue.
JlaGopaTtopHnast pabota
«3mepenne DJ1C uctouHuka Toka
Y €ro BHYTPEHHETO
COTIPOTUBIICHUS

DJIeKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJJIOB OT
TeMIEPaTypBhl.
CBepXxIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa DJIEKTPOHHBIX ITyYKOB
[TomynpoBoOIHUKH, UX
coOCTBEHHas ¥ MpuMecHast
nposoaumocTs. CBoiicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
npudopbI

DNEKTPUYECKUH TOK B pPacTBOPax U
pacruiaBax 3J€KTPOJIUTOB.

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconuanus.

DIIEKTPOJIN3

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

bubmmoreka IIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTEIIbHEIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Moanus. [1na3zma

bubmuoreka [{OK
https://m.edsoo.ru/ffOc84ae



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

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE

bub6nmoreka [IOK

64 npuMeHeHue. [IpaBuina TeXHUKN 1 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bu6nmorexa [IOK
«DNEKTPOIMHAMHKA) https://m.edsoo.ru/ff0c88be
KonTtponpHas pabora o Teme

66 «2nekTpocTtaTuka. [locTosiHHBIN 1 bubmuorexa [IOK
ANIEKTPUYUECKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

g | Iommhmex Kompma | B 10K
" " https://m.edsoo.ru/ff0c8c56

DNeKTPOJUHAMHKA

68 PesepBuslit ypok. O0o0maromnmii 1 bubnnorexa [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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 KJIACC

KoaunuyecTBO 4acos

DJIeKTpPOHHbIe U (pPoBbIE

N Tema ypoka Kour I HAara 00
/o Beero POJIbHbIE PaKTH4YECKHE H3ydenus Pa30BaTC/IbHbBIC
padoTbI padoThbI pecypcnl
[TocTostHHBIE MATHUTHI U UX
B3auMo/ieicTBUE. MarHuTH
1 ni)?w. OBI;:(Tf)p MZFHI/IiHOfI > 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c9778
UHAYKIAA. JINHUYA MarHUTHOM
WHIYKIHH
MaruauTtHoe 1nose NpoBOJHUKA C
2 TokoM. OnbIT Dpcrena. 1 Bbu6moteka [JOK
BsanmopelicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
TOpHAas Ta «3ydyeHu
3 JJSESIE:H?)I;O 21110§?16K0aTaymKilyc o 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»
JlelicTBME MArHUTHOTO TOJIS HA
5 JBUXKYIIYIOCS 3apsKEHHYIO 1 bubnnorexa [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DneKTpOMarHuTHAsT UHYKITHS.
IToTOK BEKTOpAa MarHUTHOM
6 uHaykuuu. O/1C naaykuun. 3akoH 1

3JIEKTPOMArHUTHON UHYKIIMH
®Papanes



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

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fBIEHUE
camounaykuuu. IJC
CaMOMHIYKIMU. DHEPrusi
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

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

10

11

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIMOHHAs I1€Yb

O6o6marmuil ypok «MarautHoe
nosie. DJIEKTpOMarHuTHas
HUHIYKIS

KonTponbHas padoTa 1o teme
«MarsuTHoe moie.
DONeKTpOMAarHUTHAS] WHTYKITHS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXAHUYECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
IIpeBpaiienue s3Hepruu

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJebaHuil rpy3a
HAa HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

KonebaTtenbHbIi KOHTYD.
CB006OHBIE ANEKTPOMArHUTHBIE
Koie0aHus B MacaILHOM

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

15

16

17

KoJ1e0aTeIbHOM KOHTYPE.
AHAJIOTUS MEXKy MEXaHUYCCKHUMH
U 3JICKTPOMArHUTHBIMU
KOJICOAHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPIUH B UI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIC
MeXaHUYECKUE KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

IlepeMeHHBIHN TOK.
CuHycouianbHbIN epeMEHHbIN
TOK. MOIIIHOCTh NIEPEMEHHOT0
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOILIEE 3HAUEHHUE CUJIIbI
TOKA U HANPSKEHUS

bubnmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUM 3JIEKTpoIepeaay

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ucnons3oBaHus
AIIEKTPOIHEPTUU B MOBCETHEBHON
KU3HH

21

Mexannueckne BOJIHBI, YCJIIOBUA
pacripoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHHUs U

bubmuoreka [{OK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIEC BOJIHBI

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh

bu6nmmoreka [IOK

22 3ByKa. Beicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
| S e Bumorera 10K
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMTIBL PaAHOCBS3U U
24 TeneBuseHus. Pa3surue cpenacts
cBs3u. Paguonokanus
o5 KonTtponpnas padora «Konebanus Bbu6moteka [JOK
¥l BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
26 pacrpocTpaHeHHE CBETA B bubnuoreka [IOK
OJIHOpOIHOM cpene. ToueuHsIii https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue EH@]_HOTeKa HOK
. ttps://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B INIOCKOM 3epKajie
[Tpenomnenue csera. I[lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubmmnoreka HOK
[IpenenbHBIN Yo MOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAXKECHUS
JlaGopaTtopHnast pabota
29 «M3mepenne nokazarens EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ffOcd67a
MIPETOMJICHUS CTEKIIa»
JInn3sl. [TocTpoenne
30 u3o00paxenuii B muH3ze. opmyna bubmuoreka [JOK

TOHKOM JTUH3GL. Y BEJINYEHNE
JIMH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaboparopHas paboTa
«Hccnenosadnue CBOUCTB
M300paXEHUH B TUH3AX)

32

33

34

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro cBeta. L{Ber.
JlaboparopHas pabota
«HaObnronenue qucnepcuu cBeTay
HNuTtepdepenmus cera.
Hudpakuus ceera.
Hudpakuronnas pemerka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22

bubmuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue mpuOOPsI U
YCTpPOCTBA U YCIIOBHS X
0€30MacHOr0 NPUMEHEHUs

36

['panutibl TPpUMEHUMOCTH
KJIaCCUYCCKON MEXaHUKH.
ITocTynaTel cneuaIbHON TEOPUU
OTHOCHUTEIIFHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfad?2

38

39

40

OHeprus U UMIYJIbC
pENATUBUCTCKON YacTulpl. CBs3b
MAacchl C SHEPTUEN U UMITYIILCOM.
OHeprus NoKost

KonTtponbhas padora «OnTuka.
OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTEIIBHOCTH»

®otonsl. opmyia [Tnanka.
DHeprus U UMNIyJIbC GOTOHA

bubnuoreka [{OK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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

OTKpBITHE U HCCIEA0BAaHNE

bubnunoreka LIOK
41 porospexra. Omprrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
KOHBI POT KTa. BHCHU
42 %?ZISLHTegl({)a(;314;®£0T§3(;)/£:KT§. ) bubmorexa [IOK
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanunay porosrddexra
13| Tcbonoms, Ruarovoros aofcranc Buiotea LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢doTorIeMeHT, POTONATIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Permrenue 3agad mo reme bu6nmoreka LIOK
«DJeMEHTBI KBAHTOBOW OITHUKN» https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
16 Pesepdopna o paccesauro o- bubmmoreka [JOK
yacrtull. [ImanerapHas Mozenb https://m.edsoo.ru/ff0d091a
aroma
bubmnoreka IIOK
47 Hocrynatst bopa https://m.edsc])lo.ru/fdeOafa
W3nyuenue u morioueHne
48 (OTOHOB IpU Mepexoie aToma ¢ bubmmnoreka HOK
OJTHOTO YPOBHS DHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl criekTpoB
BomnHoBBIC CBOIICTBA YaCTHII.
49 Eggﬁ;lcisli%?ﬁignHOBoﬁ bubmorexa TTOK
https://m.edsoo.ru/ff0d0ca8
nyanusM. CIIOHTaHHOE U
BBIHY)KJICHHOE M3 TyUCHHE
50 OTKpBITHE PATUOAKTUBHOCTH. bubnuotexa [JOK

Omnsithl Peszepdopaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

OMpCACIICHHUIO COCTaBa
pPaarOaAKTHUBHOI'O U3TYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
n3JydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

52

53

54

OTKpBpITHE IPOTOHA U HEUTPOHA.
N3otonel. Anbda-pacmna.
DNEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnajn. ["Tamma-uzinydyeHue

OHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
S nepHble peakuuu. AnepHblid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
ACIEKThI IAEPHONU SHEPTETUKHU

DJIeMeHTapHbIE YaCTHUIIbI.
OTkpbITHE TO3UTPOHA. MeTobI
HaOJFOJICHUS U PETUCTPAIIUN
3jeMeHTapHbIX Yactull. Kpyriblit
cron «DyHIaMeHTaIbHbIE
B3auMoaercTBHUA. ENMHCTBO
(bu3nYeCKO KapTUHBI MUPay

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

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS AaCTPOHOMHUH.
IIpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE

acTpoHOMMHU. Buj 3BE€31HOTO Heba.

Co3zBe3nusi, SpKue 3BE31bI,
IUIAHETHI, UX BUAUMOE IBIKEHHE,
ConHeuHas cucremMa

56

Comnure. CoHeuHass aKTUBHOCTb.
Ucrounuk sueprun ConHia u
3BE3T



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

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPECTABJICHUS O MMPOUCXOKIACHUU
u 3Bosrounu ConHia u 3B€3]1

Mineunsiii [1yTe — Hama
l'anaktuka. ITonoxenue u
nemwxenne Comnna B ['amakTuke.
lNanmakTuku. YEpHbIE ABIPHI B sIpax
raJaKTUK

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBO€ H3iyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie mpodiaembl
aCTPOHOMUH

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o6maromuit ypok. Ponb ¢puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHOU U
ATUYECKOH cdepax nesTeTbHOCTH
YyelloBeKa

Ob6o6maromuit ypok. Poib u
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
buznyecKoit Teopuu B
(hopMHUPOBaHHUH MPECTABICHUHN O
(U3UYECKON KapTHHE MUpPA




65

O6o6mmarmuii ypok. Mecto
(bU3NUeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOIE

66

PesepBHbIil ypok. MarautHoe
1oJie. JJIEeKTpOMarHuTHas
UHIYKLMS

67

PesepsHblii ypok. OnTuka.
OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCUTEIBHOCTHU

68

Pesepnslit ypok. KBanrosas
¢du3uka. D1eMeHTbl aCTPOHOMHHU U
acTpou3uKu

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. ®usuka, yuebnuk, 10 it kiace, Msikues ['.., bByxosues b.b., Cotckuii H.H. nox
penakuueit [TapdpentreBoit H.A., [Ipocsenienue 2023;

2. . ®usnka, yueOHuk, 11 # kmacc, Msxkumes ['.JI., Byxosnes b.b., Uapyrun B.M.
nox penaknueit [lapdpentoeBoit H.A., IIpocsemienue 2023;

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

1. ®wuzumka: 10-11 x1.: 1OypouyHoe. IUIAHMpPOBAHME:  JUIsl  y4dUTeNel
o0meobpazoBarenbHbIX opranu3anuid, B. @. [1uos.

2. Owusuka. Terpaap as maboparopHsix padot. 10 ki [TappentoeBa H.A.

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoreka [JOK

BupTtyansabie 1abopatopHbie padoTs: hitps://efizika.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
MH(GOpPMaLMOHHO-HATJIAHbIE MaTepUaJIbl: IUIAKAThI; KAPTOUKH; yueOHast ¥ ClipaBOYHas
JUTEepaTypa; HariasaHble IOCOOUs; pa3laTOYHbIe MaTepUaIbl.
CTOJI 1a0OPaTOPHBINA JeMOHCTPALIMOHHBIHN — 1 1T.
CTyJ nenarora 1 mr.
napra ydeHudeckas — 4 mr.
CTYJl y4CHUYECKHUH — § IT.
mKad Uit XpaHeHUs yuyeOHbIX mocoOuit — 1 .
J0CKa MarHUTHO-MapKepHas — | miT.
KommiekT 17151 1abopaTOpHOro NpakTUKyMa Mo ONTHKE — 1 mIT.
Kommnekt st nabopaTOpHOro NpPaKTUKyMa IO 3JIEKTPUYECTBY (C HCTOYHHMKOM
nutaHus) — 1 mr.
10. KommuiekT 11t 1a00paTOPHOTO MPAKTHKYMa 110 MEXaHHWKe — | 1mT.
11. KommiekT 7151 1a00paTOPHOTO MPaKTUKyMa MO MOJIEKYJISIpHON ¢u3uke — 1 mrT.
12. bapomerp-anepoua — 11mrT.
13. KommiekT nocy/ipl AEMOHCTPALMOHHON ¢ MPUHAUIEKHOCTSIMH — 1 IIT.
14. Mukpockon — 4 mir.
15. HaGop neMOHCTpaLlMOHHBIN 10 MEXaHUYECKUM SIBIEHUSAM — | HIT.
16. TpyOka a1t JEMOHCTPAIMU KOHBEKIIUH B KUAKOCTH- | mIT.

=

COoNr LN


https://efizika.ru/

