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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoOBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MporpamMMsl, npenactaBieHHbIX B @I'OC
COO, a Taxxe ¢ yuéroM denepaibHOl pabodeil MporpaMmbl BOCIIUTAHUS U
KOHLIETIIIMU TIpernoiaBanus yueOHoro npeamera «dusuka» B 00pazoBaTeIbHbIX
OpraHU3aUAX Poccuiickon QOenepanuu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIe MPOTPAMMBI.

Conepxanue mnporpaMmbl 1o (U3MKE HAMpaBlieHO Ha (opMupoBaHHUE
€CTEeCTBEHHO-HAYyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyueHun wux (¢u3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-
nesiTebHOCTHOrO — moxaxoxa. [IlporpaMmma 1o ¢u3MKE  COOTBETCTBYET
tpedoBanusiM PI'OC COO K MmIaHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM U
MeTalpeAMETHBIM pe3yJIbTaTaM 00ydYeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd  MEXIPEIMETHbIX CBsi3ed (U3MKA C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeaMeTamMu. B Hell ompeaessitoTcsi OCHOBHBIE LENIU H3Y4YCHUS
(U3MKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusl, INIAHUPYEMbIC PE3YJIbTaThI
OCBOEHHUS Kypca (DM3UKH: JIMYHOCTHBIE, METalpeJMETHBIE, MpeaMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMbI€ pE3yJbTaThl OCBOEHHUS Kypca (uU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 0 r0JIaM 00yUYEHUs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojaM o0ydeHwusl.

du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHaX MPHUPObI, BHICTyHas B
KauyecTBEe Y4eOHOro IMpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIal B
cucTeMy 3HaHMM 00 okpyxatomem wmupe. IlIkonpHbIE Kypc GU3UMKH —
CUCTEMOOOpa3yIoUMi Il  €CTECTBEHHO-HAYUHBIX Yy4€OHBIX MPEIMETOB,
MOCKOJIBbKY (pU3HMyecKkue 3aKOHBI JIEKaT B OCHOBE IMPOLECCOB M SIBJICHUM,
M3yyaeMbIX XHUMHEH, Ouosoruen, ¢Gpuzndeckod reorpadueid M acTpOHOMUEH.
Hcnonb3oBaHne M aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHWM ompenemnser
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUM B cdepe DHEPreTUKw,
TPaHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJYYEHHUsI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMU
cBOMCTBaMH M JApyrux. HM3ydeHue (QuU3MKM BHOCUT OCHOBHOM BKJIAJd B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOy4aroluxcs, B
dbopMupoBaHHE€ yMEHUM TIPUMEHSIThL HAyYHBIA METOJ TIO3HAHUS TpH
BBITIOJTHEHUHU UMH YU4E€OHBIX UCCIIEIOBAHUMN.

B ocHOBy kypca ¢u3uku Ot ypOBHS CpeIHEro oOlero oOpa3oBaHUs
NOJIOKEH psA MAECH, KOTOPbIE MOXHO pPAacCMaTpuBaTh KaK MPUHLUIIBI €ro
OCTPOECHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuasl U3 BCEX Pa3lesioB (PM3UKHU, BKIIOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3UKH
o0bequHEH BOKpYr ¢usmueckux Teopuil. Begymmum B Kypce sBiseTcs
(dbopMHUpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanysi mpearnoiaraeT HCIOJIb30BaHHE
FYMaHUTAPHOTO MOTEHIMANa (U3UYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uKd ¢ pa3BUTHEM OOIIeCTBA, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMHU MPOOIEMaMHU.



Hoess npuxnaounou Hanpaenennocmu. Kypc (usuku mnpenmnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHHYECKHMX U  TEXHOJOTUYECKUX
IPUIOKEHUN U3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs: MOCPEICTBOM BBEICHHS SJIEMEHTOB
coliepKaHusl, MOCBAIIEHHBIX HKOJIOTMYECKUMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKkke 00CYX IACHUS
npoOJjeM  palMOHAIBHOIO  IPUPOAOIONB30BAaHUS M IKOJOTHYECKOH
0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTAMHU Kypca (PU3MKU Ha YPOBHE CPEAHEro OOIIEro
oOpazoBaHus ABISOTCS Guznueckue Teopuu (HhopmMupoBaHue NpeCcTaBICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NUECKON TEOPUH, POJIU (PyHIaMEHTAIbHBIX 3aKOHOB
W TPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpPaHUIIAX
MPUMEHUMOCTH TEOpHUM, IJsl ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IesTeNbHOCTHBIM TMOAXO0A B Kypce (U3UKU peann3yercs
OpexJe BCEro 3a CYET OpraHu3alMu HKCIEPUMEHTAJIbHON NeSITeIbHOCTH
oOyuaronuxcs. [ns 06a3oBoro ypoBHs Kypca (DU3MKH — 3TO HUCIOJIb30BAHUE
CUCTEMBbI (DPOHTANILHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOphle B MporpamMme Mo ¢usuke oObEeIUHEHBI B OOIIUA CIHCOK
VUCHUUYECKUX TMPAKTHUYECKUX paboT. BbljeneHne B yKa3aHHOM II€peyHe
71a00paTOPHBIX PadbOT, MPOBOAUMBIX JJIi KOHTPOJS U OLUEHKH, OCYIIECTBISETCS
y4acTHUKaMHd 0Opa3oBaTEeNLHOTO TMpoIlecca HCXOIsl M3  0COOEHHOCTEH
IJIAHUPOBAHMSI U OCHallleHuss kabunera ¢usuku. IIpu sTOoM obecneunBaeTcs
OBJIAJICHHE OOYYAIOIIMMUCS YMCHHSIMH IIPOBOJUTH KOCBEHHBIC H3MEPCHUS,
MCCJICIOBAHMS 3aBUCUMOCTEH (DPU3MUYCCKUX BEJIMUMH WU ITOCTAHOBKY OIBITOB ITO
MIPOBEPKE MPEITIOKCHHBIX THITOTE3.

bonbiioe BHMMaHUE yJESETCS PEIICHUIO PACYETHBIX M KAuE€CTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 33124 MPUOPUTETOM SIBIIAIOTCS 3a/1a4 C SIBHO
3aJlaHHOM  (PU3UYECKOM MOJENbIO, TO3BOJISIIONIME MPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeia Kypca, TaKk U UHTETPUpYS
3HAHUS M3 pa3HbIX pa3ienoB. [l KadecTBEHHBIX 3aJlady IMPUOPUTETOM
ABJISIIOTCS  3aJaHUsl Ha OOBSCHEHUE TMPOTeKaHWd (U3MUECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroiue BbiOopa (puznueckoil Mojeau
JUTSI CHTYaIliy TTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledyeHnI0 y4yeOHOro mporecca 0a30Bbli YpOBEHb Kypca
(GU3MKM Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUsS JOJDKEH H3y4yaTbCid B
YCIIOBHSIX TIPEIMETHOTO KaOuHeTa (U3UKU WK B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHEeTa TpPEeIMETOB €CTECTBEHHO-HAydyHOTO Iukia. B kabunere usuku
JIOJDKHO OBITh HEOOXOJHUMOE JabopaTopHOE OO0OpPYJOBAHMUE JISl BBITIOJHEHUS
yYKa3aHHBIX B IporpamMme no (U3MKe YYECHUUYECKHUX MPAKTUYECKUX padboT U
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpaliMoHHOE 000py/noBaHue (OPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH M 0OECIEeUMBAET MOCTAaHOBKY
NEPEUUCIEHHBIX B MpOorpaMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpalui st
UCCJICIOBAHMS W3Y4YaeMbIX SBJICHUHM W MPOLECCOB, HMIUPUYECKUX U
(byHIaMEHTaIbHBIX 32aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopaTopHoe 00OpyAOBaHUE I YYEHHMYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMILJIEKTOB U 00ECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydaromuxcsi. TeMaThyeckue KOMILIEKThI
Ja00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.
OCHOBHBIMU 1IEJISIMU U3y4€HHS PU3UKHU B 0011IeM 00pa30BAHUHU SIBIISIIOTCS:

dbopMHpOBaHHE MHTEpECA U CTPEMJICHHUS OOYYaIOIIHUXCS K HAYYHOMY
M3YYCHHUIO MPUPOJBI, PA3BUTHUE UX HHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TMPEIACTABICHUH O HAyYHOM METOJIe TIO3HAHUA U
(hOpMHpPOBAHHUE HCCIIEAOBATCIIBCKOTO OTHOIIECHUS K OKPYXKAIOIIUM
SIBJICHHSIM;

(dhopMHpOBaHWE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ynbTara HM3y4YeHUs
OCHOB CTPOCHHS MaTepHH M (PYHIaMCHTAJIbHBIX 3aKOHOB (DPU3HKHU;
dbopMHpOBaHHE YMEHUW OOBSICHATH SBJICHUS C HCIOJB30BAaHUEM
(hM3UYECKUX 3HAHWH U HAyYHBIX JI0KA3aTeIIbCTB;

(dhopMHUpoOBaHKE MPEACTABICHUN O PO (PU3MUKH I Pa3BUTHS APYTHX
€CTECTBECHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHre 3TUX 1esie o0ecneunBaeTcs pelieHueM CIeIyIoIuX 3a1ad B
npolecce U3y4eHus Kypca (U3HKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIOYAs  MEXaHHKY,
MOJIEKYJISIpHYIO (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOU3HUKH;

dbopMUpOBaHHE YMEHHHA MPUMEHATh TEOPETUYECKUE 3HAHUS MJiA
OOBsiICHEHUSI (PU3UYECKUX SBICHUH B MPUPOAEC W I TPUHATHS
NPAaKTHYECKUX PEIICHUI B TOBCETHEBHOM JKU3HH,

OCBOEHHE CMOCOOOB pEIICHUS Pa3NIUYHBIX 3373y C SIBHO 3aJaHHOU
bu3nyuecKkoil MOJENbI0, 3a71a4, MOAPA3yMEBAIOIIUX CAMOCTOSITEILHOE
co3manue (PU3MIECKON MOJICNH, aICKBATHOW yCIIOBHUSAM 3aJa4H;
NOHUMaHWEe (PU3UYECKUX OCHOB W MPHUHIIUIIOB JCUCTBUS TEXHUYIECKHX
YCTPOMCTB W  TEXHOJOTHYECKMX TMPOIECCOB, WX BIWSHUAA Ha
OKPY>KarOIIYIO CPELy;

OBJIaJICHHE METOJAMH CaMOCTOSTEIHHOTO TJIAHUPOBAHUS ¥ TIPOBEICHUS
(bu3HUYECKUX IKCTICPUMEHTOB, aHAIN3a U WHTEPIIPETAINA HH(POpMAIIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

CO3/aHMe  yCIOBUH 1S pa3BUTHS ~ YMEHUH  TPOEKTHO-
MCCIICZIOBATEILCKOM, TBOPUECKOH eATEeILHOCTH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipeanaraembliii B mporpamme mo (u3uke nepedeHb J1adopaTopHBIX U
IPAKTUYECKUX PadOT SBISAETCA PEKOMEHJOBAHHBIM, YUYUTEIb JE€laeT BbIOOP
poBe/IeHUs] J1a0OPaTOPHBIX PAa0OT M OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOEHHOCTEN 00yJaroImmxcs.



COJEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka v MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusnka — Hayka o npupoje. HayuHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp skcmepuMeHTa W TEOPUHM B MPOLIECCE TMO3HAHMS IPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3MUECKUX SBJICHUHN U MpolieccoB. HayuHble TUIOTE3HI.
®dusznyeckue 3aKOHbI M TEOpUU. ['paHUIBI TMPUMEHHUMOCTH (HU3NUECKUX
3aKOHOB. [[pHHIIMT COOTBETCTBUSI.

Ponbs u mecTo pusuku B popMHUPOBAaHUU COBPEMEHHON HAy4YHOW KapTUHBI
MUpa, B IPAKTUYECKON JEATCIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasioroBele W HU(PPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIIBLIOTEPHBIC
JTATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, ckopocTh (CpelHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIBHOW TOYKH, UX NPOCKUMH HA OCU CUCTEMBI KOOPAHUHAT.
Ciio)xeHue nepemMeeHUi U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpAMOJUHENHHOoe ABMxkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IIYTHU U [EPEMEILICHUS
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonuneitHoe nBuxeHue. JIBH>kKeHHE MaTepUabHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOW MO MOJYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHenHas ckopocth. [lepuon u ydacrora oOpaimienud. LleHTpocTpemuTenbHOe
YCKOpEHHE.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHUIAOMETP,
JNBW)KEHUE CHAPSAOB, LIEMTHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJLTFOCTpaLs KMHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKECHMUS.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHusi Tena, OpOMIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJACHHUS.

HanpasneHue CKOpoCcTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomuol

N3ydyenne HEpPAaBHOMEPHOTO JABMKEHHUS C  LEIbKO  ONpEAECICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSAMH, MPONUIAECHHBIMU TEJIOM 3a
NOCJIEIOBATENbHBIE PABHBIE MNPOMEXKYTKM BPEMEHHM MPH PABHOYCKOPEHHOM
JNBU)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOMN )KUIAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutenbHOCTH [amuies. IlepBbii  3akoH  HproToHa.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cwil. BrTopoil 3akoH
HproToHa s marepuanibHOM TOYKWA. Tperud 3akoH HproToHa i
MaTepUAIIbHBIX TOYEK.

3akoH BcemHpHOro TaroreHus. Cuna Tsokectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokos, CKoJibKeHHUs, kadeHus). Cuna TpeHwus.
Cyxoe tpenue. Cuia TpeHHs CKOIBKEHUs U cuiia TpeHus nokos. Kosadduiment
Tpenus. Cuia CONpOTUBIIEHUS NIPU JABUKEHUH TeNa B )KUIAKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpaliaTeibHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpameHus. [lmeuo cunbl. YcioBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuyeckre ycTpoMCTBa U MPAKTHUYECKOE NPUMEHEHHE: MOJIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuUM.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIINX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CiioxxeHue Cuil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeEHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuu sxcnepumenm, 1abopamopHsie pabonbvl

N3yuenue aBmxkeHUs1 OpycKa 1o HaKJIOHHOM IIIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopmMariuu.

HccnenoBanne ycimoBUil paBHOBECHsS TBEPAOrO TeJd, MMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

Nmnynbc MaTrepuanbHOW TOYKM (Tesla), CUCTEMbl MaTe€pUalbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeaktuBHOE ABUKEHHE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MaTepualibHOM TOukH. Teopema 00 M3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToreHumnanbHas DHEPIUsl. [ToTeHunanbHas DHEPIHs yOpyro
neopMUpOBaHHOM TMpyXkuHBL. [loTeHIManbHas dSHEprust Teina BOJIMU3HU
MIOBEPXHOCTHU 3EMIJIU.

[loTeHnumanbHple W HENOTEHUMANbHbIE  cuibl. CBs3b  pabOTHI
HEMOTEHLIHAIBHBIX CHUJI C U3BMEHEHWEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHUYECKHE YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJIOMET, KOIED,
IPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHIIMATILHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CWIIBI C M3MEHEHHEM MEXaHWYECKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. Modsekyisipaasi pu3snka 1 TEepMOJAMHAMUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC MOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOM TEOpUU M HUX
OombITHOE o0OOCHOBaHME. bpoyHoBckoe naBuxeHue. Juddysus. Xapakrep
JIBWKEHUS M B3aUMOJECHCTBUSI YacTUI] BElIeCTBA. MOJEIU CTPOEHHUS Ta3oB,
KHUJIKOCTEH W TBEPABIX TeJl U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mojzene. Macca u pasmepbl Mojekyll. KonmuectBo BemectBa. [locTosiHHas
ABorazpo.

TennoBoe paBHOBecue. Temmneparypa u €€ wusMepenue. lllkana
temneparyp Llenbcus.

Mogenp wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HACATBHOTO ra3a. AOCOIIOTHAs TeMIleparypa Kak mepa
CpEIHEM KUHETHYECKOM 3HEPrUM TEIUIOBOTO IBWXKEHUs 4actull rasa. lllkana
temreparyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHHEe MeHeneeBa—
Knaneiipona. 3akon [anerona. M3ompoiiecchl B HACAIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemlecTBa. [’ paduyeckoe TmpeAcTaBiIEHHE  H30MPOIIECCOB:
H30TepMa, H30X0opa, u3odapa.

TexHudeckre yCTpOMCTBA M MPAKTUUYECKOE IPUMEHECHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnbITel 0 UG Y3UH )KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBHUKECHHUS.

Mogaens onbita LTepHa.

OnbITHI, JIOKAa3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/IEUCTBHUSL.

Mojenb, WIUTIOCTPUpPYIOLIasi MPUPOY AABJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIONIME YpPABHEHUE COCTOSIHUS WACAJIbLHOrO Trasa,
U30IMPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomoi

OrnpeneneHre Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPECHUI
00bEMa KOMHATHI, JJaBJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HUccnegoBanne  3aBUCUMOCTH  MEXAY  [apaMeTpamMud  COCTOSHMS
Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoauHaMuueckas cucTema. BuyTtpennss SHEprus
TEPMOJMHAMHYECKOM CHUCTEeMbl M CHocoObl €€ u3MeHeHus. KoanuecTBo
TEIUIOTBI U paboTa. BHyTpeHHssI SHEprusi OJJHOATOMHOIO HJEaJbHOIO Tasa.
Bunpl termionepenauu: TEmIONPOBOAHOCTh, KOHBEKIUA, U3JIyYECHHUE. Y IeJIbHAs
TEII0EMKOCTH BelecTBa. KoInuecTBO TEIUIOTH MPU TEIUIONEpEaaye.



[lonsitue 00 amuabaTtHOM mnpouecce. [lepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre nepBoro 3aKkoHa TEPMOAMHAMUKHU K u3orpoleccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTMoCTh MPOIIECCOB B IPUPOJIE.

TeroBble  mammubl.  [IpUuHIMOBL  AEMCTBUS  TEIUIOBBIX — MAaIIWH.
[IpeoOpazoBanusi sHEepruM B TEIJIOBBIX MamnHax. KoadduimeHT mnone3Horo
neictBua TerioBod MamuHbl. [ukn KapHo u ero kosd@uimeHT mnone3Horo
JEUCTBUA. DKOJIOTMYECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuueckue yCTpoMCTBA W MPAKTUYECKOE IPUMEHEHHUE: JBUTaTENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPIHM Teja MPU COBEPIIEHUU padOTHI: BBUIET
npoOku U3 OYyTBUIKM MOJ JACHCTBHEM CKATOro BO3AyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPALINS).

N3meHenue  BHYTpeHHEW  sHepruu  (TeMmmeparypbl) Tela  IpHU
TerJIonepeaaye.

OnpiT 1o aanabaTHOMY pacHIMPEHUIO BO3ayXa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JIBUrareisi BHYTPEHHErO CropaHus,
PEaKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusa eéewjecmea. Dazosvie nepexoont

[Tapoo6pazoBanue u koHaeHcamus. Mcnapenue u kuneHue. AOCONIOTHAS
U OTHOCHUTEINIbHAS BJIAXKHOCTh BO3ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT AaBJICHHUS.

TBépnoe temo. Kpucramimueckue u amopdHble Tenaa. AHU30TPONHUS
cBOMCTB KkpucTtaioB. JKuakue kpuctaiibl. CoBpeMEHHblE MaTepHabl.
[1naBneHue u KpucTayu3anus. Y ieapHas Tersiora rmiasieHus. Cyoaumanus.

VYpaBHeHue TenIoBoro OanaHca.

TexHuueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: TMIPOMETP U
NICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUH TOJyYeHHsS] COBPEMEHHBIX MaTepUaJIOB,
B TOM UYHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHuXEeHHOM JIaBJIICHUH.

CnocoObl U3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v MJIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIlEeCTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenHrie OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3aums Teia. JJEKTpUYeCcKui 3apsia. JBa BHAA 3IEKTPUYECKHUX
3apsinoB. [IpOBOIHUKYM, NUAJIEKTPUKH U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHblil 3i€KTpUYECKUI
3apsia. Dnexkrpuueckoe nose. Hanpsox€HHOCTD anekTpudeckoro nojs. [Ipuauun
CyHEPIO3ULINU ANEKTPUUECKUX MOJIEH. JInnun HaIpPsKEHHOCTH
AIEKTPUYECKOTO TOJIS.



PaGora cun anexrpocraruueckoro moisd. Ilorenuman. Pa3HocTh
NOTEHUUAJIOB. [IpOBOAHUKM W JUANEKTPUKU B JIIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi MPOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrHUs 3apsSyKEHHOr0 KOHAEHCATOPa.

TexHuyeckre ycTpoWCTBAa MW MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN aMIlapaT, CTPYUHBIN IPUHTEP.

Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hctounnku Toka. Cuna toka. ITocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1711 y4acTka LEHu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTUBIECHUE BELIECTBA.
[TocnenoBarenbHOE, ApALIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIAsi CUJIA U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Owma qais MOJHOW (3aMKHYTOM) siekTpuueckod wenu. KopoTkoe
3aMBbIKaHHE.

DJIEKTpOHHAasT  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEpATypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[lonynpoBonuuku.  CoOcCTBeHHass W IpUMECHas  IPOBOJUMOCTh
noJiynpoBOoJHUKOB. CBoiicTBa p—N-niepexojia. [TonynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKU TOK B pacTBOpaxX M paciuiaBax dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DNeKTpU4eCcKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTAaT, MCTOUYHHUKU TOKA, DJIEKTpOHArpeBaTelibHbIE MPUOOPHI,
AJNIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHBIN
IUON, TEPMUCTOPHL M (POTOPE3UCTOPHI,  MOITYNPOBOJHUKOBBIA  JUOI,
rajbBaHHKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBJICHUSI LIWJINHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILA/IN TTONIEPEYHOTO CEUYECHHS U MaTepuaa.

CmenanHOE COeAMHEHNE TPOBOJHUKOB.



[Ipsamoe wu3MmepeHue saeKTpoABWKyHIeH cuibl. KopoTkoe 3aMblKaHuE
raJjbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBJIEHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpoABUKYILEN CUIIbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HabGnronenue snekTtposnusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 kjacce oCyliecTBISETCS €
Y4ETOM COJIEpPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJOTHH.

Meoicnpeomemnvie nonsamust, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOI'O
NO3HAHUSA: SIBJIEHWE, HAY4YHbIH (aKT, TUIOTE3a, pu3nuecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM, JMHEHHas (QyHKIHS,
napabona, rumnepOosia, uX TrpadUKM U CBOICTBA, TPUTOHOMETPUYECKHUE
byHKIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI M UX NMPOEKIHUHA HA OCH KOOPAWHAT,
CJI0’KEHHUE BEKTOPOB.

buonocua: mMexaHuyeckoe IBHWKEHUE B JKMBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH HUBBIX OPraHU3MOB (BHIbI TEIUIONEPENayd, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKUE SIBJICHUS B KUBOM MpUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeEI,
KUJIKOCTEW M ra3oB, AJEKTPUUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOIUTUYECKAS
JVCCOLALINS, TAJIbBAaHUKA.

l'eocpagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus. npeodpa3oBaHUE ABUKEHUH C UCTIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAUIMIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TE€XHUKE (pakeTa, BOJOMET U ApPYrue), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHA, OBITOBOM XOJOJAWJIBHUK, KOHAMUIIMOHED,
TEXHOJOTUHA TIOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKAS  3alluTa,
3a3EMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTebHbICE  TPUOOPBI,  AJIEKTPOOCBETUTENIBHBIC  MPUOOPHI,
rajbBaHUKA.

11 KIIACC

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locrosiHHBIE MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe 10ojse. BEeKkTOop MarHMTHOM WHIAYKUMH. lIpuHUMN Cynepno3uuuu
MAarHUTHBIX MOJIeW. JINHMKM MarHUTHON MHAYKIMU. KapTuHa TUHUIA MarHUTHOMN
WHIYKIUH TIOJISI IOCTOSSHHBIX MarHUTOB.

MaruutHOe 1O0J€ NpOBOJHHMKA C TOKOM. KapThHa JWMHHMI HMHAYKUUU
MAarHuTHOTO TOJIS JJIMHHOTO MPSMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOTO



OpPOBOJHMKA, Karymwlku ¢ TokoM. OmbsiT Opcrena. Bzaumopeicteue
IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampaBieHUe. [[BH>KEHUE 3apsyKeHHOU
YacTHI[bl B OJHOPOJHOM MarHuTHOM mnoJje. Pabora cunisl Jlopenna.

SlBneHne »IEeKTpPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
UHIAYKIUHU. OJIEKTPOABWXKYILAS CHJIA WHAYKUHWHU. 3aKOH SJIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekTpuyeckoe nojie. DIEKTPOABUKYIIAS CUJIa WHIYKIUU B
IPOBOJHUKE, IBHXKYLIEMCS IIOCTYIIATENBHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh. SfIBIEHHE CAaMOMHAYKUMU. OJEKTPOJBHXKYILIAs CHIIA
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHBIC
MAarHuThl, 3JIEKTPOMAarHuThl, 3JIEKTPOJBHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUL, NHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMArHUTHON MHAYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh  DJEKTPOABWKYLIEH CHJIBl HMHAYKIHUH OT CKOpPOCTHU
U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Hccnenoanue neiCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKLIHH.

Paznea 5. Kosiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnast cuctema. CB0OOOJHBIE MEXaHMYECKHE KOJeOaHUS.
["apmonnueckue konebanus. [lepuos, yactora, ammnutyna u ¢asza KoieOaHUM.
[IpyxxuHHBIN MAasITHUK. MaremaTudecKui MAasITHUK. YpaBHeHne
rapMOHMYecKUX KosieOanui. IlpeBpailieHne >HEPruM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJEOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAJOTUs MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHbIMU KoseOanusmu. dopmyna Tomcona. 3akoH coxpaHEeHUs
SHEPrUU B UJICATHHOM K0JIe0aTEIbHOM KOHTYDE.

[IpeacraBnenre 0  3aryxalolux  KojieOaHUsX.  BbIHYXIIeHHbIE
MexaHudeckue KosieOaHusa. Pe3oHaHc. BBIHYXIEHHbBIE 3JIEKTPOMArHUTHbBIE
KOJieOaHus.



ITepemennsbiit ToKk. CHHYCOMJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKA. AMIUIUTYJHOE W AEHCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA U
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya u norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTMYECKUE PUCKH IIPU  POU3BOJCTBE
anekTposHepru. KyibTypa HCHOJIb30BaHUS AJEKTPOIHEPTUU B MTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: dJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KoieOaTenbHOM cUCTeMbl (NMPYKUHHBIA WU
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANPSsDKEHHUS OT BPEMEHHM)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHWHM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnepoBanue 3aBUCMMOCTH MEpUOIA MajbIX KOJIEOAaHUU rpy3a HAa HUTHU
OT JJIMHBI HUTHU U MAcChI Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMACHUNHbBIE 6OJIHbL

Mexannueckue BOJIHBI, yclioBHUsS pacnpoctpanenus. I[lepuon. CkopocTh
pacrpocTpaHeHuss W JJuHa BOJIHBL. llomepeuHble W MPOJOJBHBIE BOJIHBL.
Nurepdepenius u nudpaxiys MexaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHS H3JIYyYEHHS DJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B anexkTpoMarHuTHO# BOJIHE.
CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIIEHUE, MTOISPU3ALINS,
mudpakuus, uarepdepenusa. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHbIX BOJIH. [I[puMeHEHNE AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeeBUAcHU. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre ycTpoOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE WM MEAULHHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesiepor, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6umomieecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U
4aCcTOTOM KOJIeOaHUH.



UccnegoBanne  CBOWCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHUE,
IpeIoMIICHHE, ToJiApr3aIus, Tudpakius, nHTepPepeHITus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. I[IpsMosMHENHOE paclpoOCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue nzo0paxeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJIEHUS CBeTa. AOCOIIOTHBIN
nokasarenb npesnomiieHud. [loaHoe BHyTpeHHee oTpaxkeHue. [Ipeaenbubiii yrog
MIOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucniepcust cBera. ClIoXKHBIN cocTaB 0eoro ceerta. LIger.

CoOuparomyie ¥ pacceuBaronue JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosiHME W ONTHUYECKas cuiia TOHKOW JuH3bI. [locTpoeHue m3obOpaxkeHuil B
coOWparoMx M pacceuBarolMX JuH3aX. opmysia TOHKOW  JIMH3HIL.
VBenuueHue, 1aBacMoe JIMH30M.

[Ipenenbl MNPUMEHUMOCTHA T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MaTepdepenuus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOM0OAEHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa ceeta. JudpaxunoHHas pemérka. YciIoBUe HaOIIOACHUS
IJIaBHBIX MAaKCMMyMOB MpM TaJCHUM MOHOXPOMAaTHUYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tongapuzanus cpera.

TexHuueckre yCTpPOMCTBA W MNPAKTUYECKOE NPUMEHEHHE: OYKH, JyMa,
dboToanmapar, MPOEKIIMOHHBIM ammapar, MUKPOCKOIN, TEJIEeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE PaACPOCTPAHEHUE, OTPAKEHUE WU TPEIOMIICHUE CBETA.
Onrtuueckue npudopsl.

[TonmHO€ BHYyTpeHHEE oTpakeHue. Mojenb CBETOBO/IA.

UccnenoBanue CBONCTB M300paKeHUH B JIMH3aX.

Mojienn MUKpPOCKOIIA, TEJIECKOTa.

Habnronenue natepdepeHnu ceera.

HaOmronenue nudpakiuu ceera.

HaOmnronenue nucnepcuu cBera.

[TonmydyeHnue crekTpa ¢ MOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKY.

Habmronenue nossipu3anuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3Mepenune nokaszaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKeHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
I'panuiel  OPUMEHUMOCTH — KJlacCHMuYeckoil — MexaHuku. IlocTymartsl
CIICIMAIBHOM TEOPHUH OTHOCUTEIBLHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHIITEHHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHWE BpPEMEHU U
COKpAIIEHUE JIJTUHBI.
DHEprus ¥ UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C DSHEPrued U HMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MokKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonnl. ®opmyna Ilnanka cBsizu 3HEpruu (POTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMNyJbC (HOTOHA.

OtkpeiTue u uccienoanue ¢oroddpdexra. Onbitel A. I'. Cromerosa.
3akonbl potodaddekra. YpapHenue OiHiuTeHa g hororddexra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JEeHCTBHUE CBETA.

TexHuueckue yCTpOHMCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
(dboToaTyuK, coiHeUHas OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeEMIHETO (oTodddeKTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTHll.
[Ltanerapnas mozens aroma. llocrymarel bopa. M3nmydeHune W MOTIIOLIEHUE
(OTOHOB MpHU MEpexoJie aToMa C OJHOTO YPOBHS 3HEpPruu Ha Apyrou. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiictBa uactull. Bomubl ne bpoins. KopnyckymnsipHo-
BOJIHOBOM Jyalli3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.

TexHuyeckne ycTporcTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue NIMHBI BOJHBI Ja3epa.

HalGnronenue nuHeyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue nuHeR4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTb CTPOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nyuyeHusa. CBoicTBa anbda-, Oera-, ramMma-u3ayyeHUs.
Bimsinue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA M HelTpoHa. HyknoHHas Mozaens siapa ['elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacnaa. DJIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacnag. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHbie peakuuu. [leneHne u CUHTE3 AI€Ep.

Anepnsbiii peaktop. TepMosimepHbiii cuHTe3. [Ipo0iaeMbl U MEPCHIEKTUBEI
AIEPHON SHEPrETUKHU. DKOJIOTMUYECKUE ACTIEKTHI SAEPHON IHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHIL.



dyHaaMeHTalIbHbIC B3aUMOJECUCTBUS. ENMHCTBO (u3Mueckoll KapTUHBI
MHUpA.

TexHudeckre yCTPONCTBA M MPAKTUUYECKOE TPUMEHEHUE: HJO3UMETD,
Kamepa BunbcoHa, sjiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMHH. lIpukiagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUMU.

Bun 3Bé3nnoro Heba. Co3Be3aus, sipKUe 3BE3/bI, TUIAHETHI, UX BUJIUMOE
IBUKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHas akTUBHOCTh. VcTtouHuk sHepruu ConHIA U 3BE3N.
3BE3/bl, UX OCHOBHBIE XapaKTEpUCTUKHU. Jlnarpamma «CHEKTpajbHbIA KJIacC —
CBETHUMOCTB». 3BE3/IbI TJIABHOM NOCJIEN0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3]] TJIABHOM IOCJIEN0BATEIIbHOCTH. BHyTpeHHEE CTpOeHUE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MTPOUCXOKICHUH U 3Bosronnnd CoyHIa
U 3BE3J1. DTanbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama ['amaktuka. [Tonoxxenue u npuxenue CoaHIA B
lNamaktrike. Tunbl ramakTuk. Paguoranaktuku v KBaszapbl. UEpHbIE IBIPHI B
AIpax TAIAKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazGeranue
ranakTuk. Teopus bonbimoro B3psiBa. PEMKTOBOE U3TyUYEHHE.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUHM.

Yuenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM IJ1a30M c HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM [T ONPENETICHUS TIOJOXKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CeBEpHOro MOayIapus u
SIPKUE 3BE3/IBL.

Habmronenus B teneckon Jlynsl, mranet, Mieunoro Ilytu.

O6o01mamonee NOBTOpeHue

Ponb Qu3ukm M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAIIBHOM W 3THYECKOW cdepax NesATeTbHOCTH YeJOBEKa, pOjb M MECTO
(GU3MKA W acCTPOHOMHUM B COBPEMEHHOM HAay4yHOW KapTHHE MHpaA, POJb
(buznyeckoit Teopuu B GOPMUPOBAHUHU TIPEACTABICHUM 0 (PU3UUECKON KapTUHE
MHpa, MECTO (U3MYECKOW KapTHMHBI MHUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kjacce ocyliecTBIsI€TCs €
y4ETOM COJIEpPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcaMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOI'O
NO3HAHUSA: SIBJICHUE, Hay4YHbIH (aKT, TUIOTE3a, (pu3HuecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, DKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHUE CHUCTEMBl YPaBHEHHUH, TPUTOHOMETPUUYECKHE
GbyHKUIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI M UX NMPOEKIHUHA HA OCH KOOPAMHAT,



CIIO’)KEHHE BEKTOPOB, TMPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIUH, TMPU3HAKH
moJ00UsI TPEYrOJIbHUKOB, OIpEJeieHNEe TUIOMAI TUIOCKUX (puryp u odobéma
TEI.

buonocusn: snekTpudeckue SBICHUS B KHMBOW NpPHUpOJE, KojeOaTelbHbIC
JIBWKECHUS B JKMBOM TIPUPOJE, OINTHYECKUE SIBJICHUS B >KUBOM MPUPOJE,
JNEUCTBUE paIMAllUM HA KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAsl CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIU3.

l'eoepachus: wmarHuTHBIE mTOMIOCAa 3€MIIM, 3QJIEKM MATrHUTHBIX PYII,
(dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEICKa3aHUE 3eMIICTPSCCHUI.

Texnonocus: NWHUM DBJIEKTpONEpeaad, TeHEpaTop IMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTaTEelIb, MHAYKIIMOHHAS T€Yb, pajap, paauolpUEMHUK, TEICBU30D,
anTeHHa, TenedoH, CBY-neub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHAs OaTapes.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeameTra «DPuU3MKa» Ha YPOBHE CPEAHETO OOIIEro
obpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOJDKHO OOECHEYUTh  JIOCTHIKCHHE
CJICIYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YueOHOro mpeamera «Duznxan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIHOCOOHOCTH  OOy4arouiuxcs
PYKOBOJCTBOBAaTbCS C(OPMUPOBAHHON BHYTPEHHEH MMO3UIMEH JMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUW, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOIIMX TPAJULMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIeCTBa,
paciidpeHre >KM3HEHHOTO OIbITa M ONbITa JEATeNIbHOCTH B MpOIecce
peain3aliid OCHOBHBIX HAINpaBiICHUM BOCHHUTATEIBHOU AEATEIHHOCTH, B TOM
YHClie B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

ChOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMHA  OOYYaIOmIErocsl  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIECTBA;

OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX TyMAHUCTUYECKUX U
JI€MOKPAaTUYECKIX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIBHOCTh B MHTEpPECAX IPaXAAHCKOTO
oOI1ecTBa, yuacTBOBaTh B CAMOYINPABICHUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE  B3aUMOJIEHCTBOBAaTh C  COLHUAIBHBIMH  HHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM EATENBHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JAOCTH)KCHUSM
POCCHUHCKHX YUEHBIX B 001acTH GU3UKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESATEIbHOCTU YYEHOI0;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETUKY HAyIHOTO
TBOPYECTBA, MPUCYIIETO (PU3UUECKOIN HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSL:

MHTEpPEC K pa3inuHbiM chepam npodecCHOHaATBHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHMKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynmymiei mpodeccuu W peain30BBIBATH COOCTBEHHBIC IKHU3HCHHBIC
TIJIaHBI,

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0sactu (PU3UKHU Ha POTXKEHUU BCEH JKU3HU;

6) IKOJIOrH4eCKOTr0 BOCIIUTAHMS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE IJ100ATBHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpy)Kalouled cpene Ha
OCHOBE 3HaHUS 1eJIeil yCTONYMBOrO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHue OMbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe;

7) IEHHOCTH HAYYHOTO MO3HAHWS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4YHOM JeATEIbHOCTH, TOTOBHOCTH B IpOIlEcCe
U3y4eHUs: (U3UKU  OCYHIECTBISTH MPOECKTHYI0 W HCCIEHOBATENIbCKYIO
NEeSATEeIbHOCTh UHJIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENETATh LEIU JEITEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTH KCHHS,

BBISIBISAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMSI B PacCMaTpPUBAEMBbIX
(hbU3NYECKUX SIBJICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUs TPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOIIHNXCSI
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€SITEIBbHOCTb, OIICHUBAaTb COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKH MOCIICICTBUN A€ TEIbHOCTH;

KOOPAWMHUPOBATh U  BBIMOJHATH PpabOTy B  YCJIOBUAX pPEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEeM.

Ba3oBble ucciienoBarenLcKue 1elCTBUSA.

BJIaJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIHOUEBBIMU MOHATUSIMU U METOJaMHU
(bu3nYeCcKo HAYKH;

BJIAJETh  HaBbIKAMH  Y4EOHO-MCCIIEIOBATEIBCKOW W IMPOCKTHOMU
NEATeIbHOCTH B 00yacTH  (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pelieHusl 3a1ad  (U3UYECKOro
coAEepKaHUs, TPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS;

BJIQJIETh BHUJAMHU JICITEIBHOCTH MO TMOJYYCHHIO HOBOI'O 3HAHUA, €ro
UHTEpIpETallii, NPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IUYHBIX Y4YEOHBIX
CUTYyaIUsX, B TOM YHUCJIE IIPU CO3JIaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (PU3HKY;

BBISBJISATh MPUYMHHO-CJIIEJICTBEHHBIE CBSI3M M AKTYyaJWM3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAaXOJAUTh apryMEHTBhI JJIs JOKa3aTeIbCTBa
CBOMX YTBEPKIACHUM, 3a/1aBaTh apaMETPbl U KPUTCPUH PEIICHUS;

AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTUYECKU OILICHHWBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJauyud B 0Opa3oBaTEIbHOMU
JEATEIbHOCTH, B TOM YHCIIC TIPU U3YUYECHUH (PU3HUKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;



YMETh TMEPEHOCUTh 3HAaHMUS 1O (QU3NKE B NPAKTUYECKYIO 0O0JaCTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, NPEIaraTh OpUruHaIbHbIEC MOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJa/JIeTh HaBbIKAMU MOJYy4YeHUs MHPOpMalud (PU3NYECKOrO COIAEPIKaAHMS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAIH3,
CUCTEMATHU3ALMI0 U MHTEPIpPETALNI0 UHPOPMALIUU PA3IUYHBIX BUJIOB U (Popm
MIpEACTABJICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMALINH;

UCIOJIb30BaTh CpEeACTBA HMHMOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMM B pEIIEHWH  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33Jlay C COOJII0IEHUEM TPEOOBAHUM SPrOHOMUKU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYpCcOCOEPEKEeHUsI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM HUH(OPMAIIMOHHOM 0€30MaCHOCTH;

co3/71aBaTh TEKCThl (PU3MUYECKOTO COJEpKaHHUS B Pa3jIMYHbIX (opMarax C
y4€ToOM Ha3zHauyeHuss UHPOpMalMM U UEJIeBOM  ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YaJTU3ALINH.

KoMMyHuKaTHBHBIE YHUBeEpPcaIbHbIe yueOHbIe TeiiCTBHA:

OCYIIECTBIISATh OOIIEHHME Ha Yypokax (GU3UKK W BO BHEYPOUYHOMU
JESTEIbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIUKTHBIX CHTyalldii W CMsTr4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHsSI C MCIIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
VHIUBUIYAIBHON paboTHI,

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCUCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,;

NPUHAMATh II€IM COBMECTHOM JI€ATENhHOCTH, OpPraHU30BBIBATh U
KOOPAWHHUPOBATH JCUCTBUS MO €€ JOCTHKCHUIO: COCTAaBJIATH IUIAH ICHCTBHIA,
pactpeieNiaTh PO C Yy96TOM MHEHUW YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM palOThI;

OIICHMBAaTh Ka4e€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMaH/BI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TIPOEKTHI, OLIEHWBATh HJIEH C TIO3WIIMH HOBH3HBI,
OpPUTHHAIILHOCTHU, PAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE IOBEICHHWE B Pa3IMYHBIX
CUTYAIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILECTBIIATh [MO3HABATENbHYIO JEATEIbHOCTh B
obnactu (UMK W  aCTPOHOMMHM, BBISBISATH MPOOJIEMbI, CTaBUTh U
dhopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIIEHUs] PACUETHBIX U KAUE€CTBEHHBIX
3a/lay, TUIaH BBINOJHEHUS MPAKTUYECKOM padOThl ¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;



paclMpsaTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO APYIUIUMU B 00JIaCTH
(U3MKH, TIOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTeNbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEUCTBUI U MBICIUTEIbHBIX IPOIECCOB, MX pE3YyJbTaTOB U
OCHOBAHMUI;

UCIOJIb30BaTh NpUEMBI pedeKkcuu [ OLIEHKHM CHUTyallud, BbhIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PELICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI WM apryMEHTBhI JIPYTUX MpPU aHaJU3€ pPe3yJIbTaToOB
NEeSTENbHOCTH;

NPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhI JIPYTUX MpPU aHAJU3€ pPe3yJIbTaTOB
NEeSTENbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B nponecce n1ocTH)KEHUs TMYHOCTHBIX PE3YIbTaTOB OCBOCHUSI POTPAMMBbI
no ¢Qusuke I8 YpOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyYarommxcs

COBEPIICHCTBYETCS HYMOIIMOHATBHBIN WHTEJJICKT, MPEeIMOoJIararo A
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHHUsS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJIETh HANpaBiICHUS pa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKIIOUYAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO LEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/Is U3 CBOUX
BO3MOKHOCTEH;

AMIIATUHM, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHME JPYTMX, YUWUTBIBaTb €ro IMpU OCYUIECTBICHUM OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C APYTMMHU JIIOJIbMU, 3a00TUTHCSI, IPOSBIISITH MHTEPEC U pa3pellaTh
KOH(JIMKTHI.

IHPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenust B 10 ki1acce npeaMeTHblEe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (QU3UKU B POPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS] M3YyYEHHBIX (U3UYECKUX MOJENei:
MaTepualibHasi TOYKa, MHEpIMalbHasi CUCTeMa OTCuéTa, abCOIIOTHO TBEPIOE
TEJO0, UACAIbHBIN ra3, MOJEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPIBIX Tell,
TOYEUHBIN 3JIEKTPUUYECKUM 3apsi/i IPU pellieHur (PU3nYecKux 3ajady;

pacrio3HaBath (u3nyeckue sBAeHUS (TPOLIECChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETUYECKOW TEOpPUH CTPOCHUS
BELIECTBA U  JJIEKTPOJMHAMUKHU: PABHOMEPHOE U  PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMaJIeHUe Tell, JBWKEHUE 10
OKPY)KHOCTH, WHEpPIUs, B3auMojiecTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE KHUJIKOCTEH M TBEPJBIX TEJI, U3MEHEHUE 00bEMA Tel MPHU
HarpeBaHuM (OXJIAKIEHUU), TEIJIOBOE paBHOBECHE, UCIApEHHE, KOHJEHCAIUs,
IJIaBJICHUE, KPHUCTAUIM3AlNs, KHUIICHUE, BIIAXKHOCTh BO3/yXa, IOBBIIICHUE
JABJCHUS Ta3a TPH €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBS3b MEXKIY
mapamMeTpamMH COCTOSHHUS Tra3a B HM30MpOIeccax, dSJEKTpU3aus  Tel,
B3aMMOJICMCTBUE 3aPSJI0B;

OMKCHIBATH MEXaHUYECKOE JBUXKEHUE, UCTIONb3YSl (PU3MUECKUE BETUYUHBI:
KOOpJIMHATa, MYyTh, MEpPEMEUIEHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, CUJa,
UMITyJIbC ~ Tela, KUHETHYecKass  dSHeprusi, MOTEHIMalbHAas  3HEPrus,
MexaHu4ecKkas padoTa, MEXaHUYeCKash MOIIHOCTb; MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIIMUUHY
C IPYTUMH BEIMYMHAMHY;

OMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBJICHMS,
UCIOJIb3Ysl (PU3MYECKUE BEIWYHMHBL: JIaBJIEHUE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYEeCKasl SHEPrUs Xa0THUYECKOIO JBUYKEHUS MOJIEKYI,
CpEeHEeKBaJpaTHU4Hass CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSS
sHeprusi, pabora rasza, KOIQ(PUIMEHT TMOJE3HOTO JCHCTBUSI TEIJIOBOTO
JBUTATENs; TPU ONUCAHWU TMPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHUS U €IUHUIIbI, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3HUCCKYIO BEIMUHUHY C IPYTUMH BEIIMUNHAM;

ONMKCHIBATh  M3YYEHHbIC  JJIEKTPUYECKUE CBOMCTBAa  BellIeCTBA U
ANEKTPUYECKUE SBJICHUS (MPOLECCHI), HUCIOJIb3Ys (PU3NYECKHE BEIUYUHBI:
AIEKTPUUECKUH 3apsifl, DJIIEKTPUUECKOE T10JIe, HAMPSKEHHOCTD MOJIs, TOTEHIIHAL,
Pa3HOCTh NMOTEHIMAJIOB; MPU ONUCAHUM TMPABUIBHO TPAKTOBATH (PU3MUYECKUN
CMBICII HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M €JMHMIIbI; YKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

aHanu3upoBaTh  (U3MYECKHE TMPOUECChl W SBJICHHS, HUCIOJIb3YS
(u3uyecKue 3aKOHbI W TMPHUHIMIBL: 3aKOH BcemMupHoro tarotenus, |, 11 u 11l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW SHEPruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, MPUHIUI CYNEPIO3ULIUUA CUJI, IPUHIIUIT PABHOMPABUS
MHEPIUAIbHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHUECKOW IHEPTruu
TEIUIOBOT'O JIBMIKEHHUSI MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoi, MepBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHCHHS JJICKTPHUYECKOTro 3apsaa, 3akoH KyroHa,
IIPH 3TOM Pa3INvaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MaTEeMaTHYECKOE
BBIPAKEHUE U yCIIOBUS (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIE TPUHIUNBI JCUCTBUA MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBHUS UX 0€30MacHOTO HCIOJIb30BAHUS
B TIOBCEIHEBHOM JKU3HU;

BBITIOJTHATH KCIIEPUMEHTBI 10 HUCCICIOBAHHUIO (U3MYECKUX SIBICHUNA U
MPOIIECCOB C KCIOJIH30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPEHHUMU, MPH 3TOM
dbopmynupoBaTh MpooOieMy/3aady MU THUIOTE3y Y4YeOHOIO JKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTEH OMBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE MU3MEPEHUS] (PU3NUSCKUX BEITUYHH,
IpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHUIA,

UCCIICJIOBAaTh 3aBUCUMOCTH MEXIy (PU3NYSCKUMHU BEITMYUHAMU C
UCTIOJIb30BAaHUEM MPSIMBIX W3MEPEHHUH, IPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
buKkcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHMOCTH (PU3WYECKUX BEJIMYMH B
BU/JIE TaOJIHII U TpadUKOB, JENIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

cOOMIOIaTh MpaBmiIa OE30MacHOTO TPyAa MPH MPOBEACHUN UCCIICIOBAHHNA
B paMKax y4eOHOTro 3KCIEpUMEHTa, yu4eOHO-UCCIeOBATEILCKON U MPOCKTHON
ACSATENIBHOCTH  C  HWCIOJb30BAaHUEM  W3MEPUTENBHBIX  YCTPOWCTB U
J1a00paTOPHOTO 00OPYAOBAHUS;

pemarh pacuéTHbIC 3aJaddl C SIBHO 3aJaHHON (U3MUYECKON MOJENbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAW3a YCIOBUS
3aa4i BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOAUMBIC IJIs1 €€ pelleHHs], IPOBOJAUTh PAacUYEThl U OIEHUBATH
PEATbHOCTH MOTYYCHHOTO 3HaYCHUS PU3NICCKON BETTMYHHBI;

pemathb Ka4eCTBCHHBIE 3aJ1auH: BBICTPANBATh JIOTUYECKH
HETMPOTHUBOPEUYMBYIO IIETIOUKY PACCYKIECHUN C OMOPON HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHUS;

UCTIONB30BaTh  MPU  pEHICHWH  Yy4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTHU IS TIOUCKA,  CTPYKTYypHUPOBAHUSA,
UHTEPIPETallid ¥  TPEICTaBICHHWS y4yeOHOW ©  HAyYHO-TOMYJISPHON
uHpOpMallMK, TIONYYEHHOM W3 PA3MUYHBIX HWCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOIydaeMyto HH(OPMAIIHIO;

NPUBOJUTH TMPUMEPH BKIAJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHMS IO (PU3HKE B MMOBCETHEBHOMN KU3HU
s obecrieueHus 0€30macHOCTH  TpU oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAHEHHS 3/I0POBBS U COOIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/ie;

paboTaTh B TpYyIIE C BBIIOJHEHHEM pa3IMYHBIX COIUANBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAIMOHATBHO paCHpeAeiiaTh OOS3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAaHJAPTHBIX CUTYyallUAX, aJCKBAaTHO
OIICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBl B  pEIICHUE
paccMaTpuBaeMoOn MPOOJIEMBI.

K konimy oOyuenust B 11 kijiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y OOYJAIOIINXCSl YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (PHU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B MPAKTUICCKOU JEATEIBHOCTH JIFOJIEH, IIETOCTHOCTh M €TUHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI NMPUMEHEHHS] M3YyYEHHBIX (U3UYECKUX MO/IENei:
TOYEUHBINH DJEKTPUUYECKUN 3apsijl, Jyd CBETa, TOYEUHbIH HCTOYHUK CBETA,
gliepHasi MOJEJIb aToMa, HYKJIOHHAas MOJIeJb aTOMHOTO siJipa TpH pPElIeHUU
(dhu3nyecKux 3a1ay;

pacrio3HaBath (u3nyeckue sBiAeHUS (TPOILIECChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKA W KBAHTOBOM (DU3HMKHU: DIIEKTpHUUECKas
IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aUMOJICCTBME  MarHUTOB, OJEKTPOMArHUTHAas  MHAYKIUS, JeicTBUE
MarHUTHOTO TMOJsi Ha TMPOBOJHUK C TOKOM M JBIXKYIIUHUCS  3apsi,
ANIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHEIHOE pacnpocTpaHEeHUe
CBETa, OTPAXKEHHE, MpeOMIICHHE, UHTepPepeHLIns, AMPPAKIU U TOJISIpU3aIUSI
CBeTa, Iuctepcus cBeta, potodnekrpudaeckuit agpdext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHME JIMHEHYATOTO CIEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIlO0aKTHBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE, JJIEKTPUYECKYI0  TMPOBOAUMOCTb  Pa3jIUYHbIX  Cped) U
ANIEKTPOMATHUTHBIC SIBJICHUS (MPOLECCHI), UCIONb3YsI (PU3MUECKUE BEIMYMHBIL:
ANEKTPUUECKUH 3apsl, CUJia TOKA, FIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHLUMAJIOB, JJIEKTPOABWXKYIlas cuia, padora
TOKAa, WHAYKIMS MarHUTHOro moiig, cuia Awmmnepa, cuia JlopeHia,
MHJYKTUBHOCTh KaTYUIKH, SHEPIrUsl AJIEKTPUUYECKOTO W MArHUTHOTO TOJICH,
MEePHUOJ] U YacToTa KoJieOaHmii B KoJiebaTeTbHOM KOHTYpE, 3apsii U chjla TOKa B
mpolecce TapMOHHMYECKHX  JJIEKTPOMArHUTHBIX — KojeOaHui, (okycHoe
PAcCTOSTHUE M ONTHYECKAas CUJjia JIMH3BI, TIPU ONMMCAHWN TPABUILHO TPAKTOBAThH
(M3UYECKUN CMBICIT WCIIONB3YEMBIX BEIMYWH, WX OOO3HAYCHHS W CIUHHIIBI,
yKa3bpiBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYH (DHU3UYCCKYIO BEIMYHUHY C
JIPYTUMU BEIMYUHAMH,

OMKCHIBATh H3YYEHHBbIE KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIb3Ys
(du3MUecKue BETUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi U UMMYJbC (POTOHA, MEPUOJ MOJIypachana, dYHEprus
CBA3M ATOMHBIX S7ep, MPU ONHUCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUI
CMBICII HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMHU, BBIUYUCIIATH 3HaUYEHUE (DU3NUECKOMN BETMUHHBI;

aHanu3upoBaTh  (U3MYECKHE MPOUECCHl U SABJICHMS, HUCIOJIb3YS
(dbu3nUecKue 3aKOHbl U MPUHLMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U
napajijieIbHOTO COEAMHEHUs MPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIMU, 3aKOH MNPAMOJUHEHHOTO pPacHpOCTpaHEHUs
CBETAa, 3aKOHbl OTPAXEHHUS CBETAa, 3aKOHBI MPEJIOMIICHHS CBETA, ypaBHEHUE
OitHmTeitHa 1 GoToddPexTa, 3aKOH COXpaHEHHUS YHEPTUU, 3aKOH COXPaHEHUS
HUMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHHS
MacCOBOTO YHUCIIA, TOCTYNIAaThl bopa, 3aKOH paiioaKTUBHOTO pacmaja, Mpu dTOM
pa3nuyaTh  CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOoe
BBIPAKEHHE U YCIOBUS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OMpeNeNsaTh HalnpaBleHWEe BEKTOpa HWHIAYKUMU MArHUTHOTO  IOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OIHUCHIBATH M300pa)K€HUE, CO3/1aBAEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh SKCHEPUMEHTHI MO HCCICAOBAHUIO (PU3WYECKUX SIBICHUM H
IIPOLIECCOB C MCIOJIb30BAHUEM MPSMBbIX M KOCBEHHBIX M3MEPEHHUM: MPU TOM
dbopMmynupoBaTh MpoOeMy/3aady MU THUIOTE3y Y4YeOHOIO JKCIIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTEH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHUsS] (PU3NUCCKUX BEIUUHH,
IpU 3TOM BBIOMpATh ONTHMAJBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHUIA,

MCCIICJIOBATh 3aBUCUMOCTUA (PU3UYECKMX BEIUYMH C HCIIOJIb30BAHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUpPOBATH
pe3yIbTaThl IOJYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYMH B BUC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHHUS;

cOOMIOIaTh MpaBmiIa OE30MacCHOTO TPyAa MPH MPOBEACHUN UCCIICIOBAHHA
B paMKax y4eOHOTro 3KCIEpUMEHTa, yu4eOHO-UCCIeOBATENLCKON U MPOCKTHON
ACSATENIBHOCTH  C  HMCIOJb30BAaHUEM  W3MEPUTENBHBIX  YCTPOWCTB U
J1a00paTOPHOTO 00OPYAOBAHUS;

pemarh pacuéTHbIC 3aJaddl C SIBHO 3aJaHHON (M3MUYECKON MOJENbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIW3a YCIOBUS
3aa4i BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIC IJIsT €€ pelIeHHs], TIPOBOAUTh PAacUYEThl U OIEHUBATH
PEAbHOCTh MOTYYCHHOTO 3HAaYCHUS PU3NIECCKON BETTMYHHBI,

pemaThb Ka4eCTBCHHBIE 3aJ1auH: BBICTPANBATh JIOTUYECKH
HETPOTHUBOPEUMBYIO IIETIOUKY PACCYKIECHUN C OMOPON HAa M3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTIONB30BaTh  MPU  pEHICHWH  Yy4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTHU IS TIOMCKA,  CTPYKTYpHUPOBAHUSA,
MHTEPIpPETallMd ¥  TPEICTaBICHHUS y4eOHOW ©  HAYyYHO-TOMYJISPHON
uHpOpMallK, TIONYYEHHOM W3 PA3NMUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

OOBSICHATh TPHUHIMIBI JCHCTBHSI MAIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0O€30MacHOTO  WCIOJb30BAaHUS B
MIOBCETHEBHOW JKU3HU;

NPUBOJUTH TMPUMEPHI BKIaJAa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCTIOJIb30BaTh TEOPETUUCCKUE 3HAHMS 10 (PU3HKE B MMOBCETHEBHOMN JKU3HU
s obecrieueHus 0€30macHOCTH TpU oOpamieHud ¢ npubopamMud U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAHEHHS 3/I0POBBS U COOIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/ie;

paboTaTh B TpYyIE C BBINOJHEHHEM pa3IMYHBIX COIUANBHBIX POJIEH,
TUTAaHUPOBaTh PabOTy TPYIIBI, PalMOHATBHO PACIPEACTATh OO0S3aHHOCTH M
IUTAHUPOBAaTh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHMBAaTh BKJAJ KaXIOTO W3 YYaCTHHUKOB TPYNIBl B  pEIICHUE
paccMaTpuBaeMon poOJIEMBl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KouunyecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(ppoBbIE)
Pa3acjioB U TEM KonTtpoabHubie IIpakTHYeckue
n/n Bcero oOpa3oBaTeJibHbIE Pecypchl
nporpamMmbl padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®dusuKa U METOIbI 5 0 0 bubmuotexa [JOK
' HAy9IHOTO MO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
21 Kunemariia S 0 0 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Husamiuica ! 0 0 https://m.edsoo.ru/7f41bf72
3aKOHBI Bu6 LIOK
nOIMOTEeKA
23 COXPAHCHHA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 0 1 bu6nuoreka [IOK
' KUHETHYECKON https://m.edsoo.ru/7f41bf72

Teopuu



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

3.9 OCHOBBI 10 bubmoreka [IOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuotexa [JOK
' BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MIEePEXO0/IbI
Hroro no pasaeny 24

Paznea 4. 3JIEKTPOJUHAMUKA

bubmunoreka LIOK
41 UeKTpoCTaTHi 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIM
4.2 3JIEKTPUYECKUN TOK. 12 bubmmoreka [JOK
' Toku B pasnuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB 110 68

[NPOT'PAMME



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

11 KIIACC

HaumenoBaHue KoaugecTBO 4acoB
Ne JIeKTPOHHBIE (M (POBbIE)
Pa3ieJioB U TEM KonTpoabHsbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
MaruuTtHoe noiJie. BuG 10K
noInoTEKA
11 JIeKTPOMArHHTHAS 11 1 3 https://m.edso00.ru/7f41c97c
AHIYKLAS
Uroro no pazgeny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
MexaHudeckue 1 BuG 10K
noInoTEKA
2.1 HICKTPOMATHHTHBIC 9 0 1 https://m.edsoo.ru/7f41c97c
KoJIe0aHus
MexaHuueckue 1 BuG 10K
noInoTEKA
2.2 JICKTPOMATHHTHBIC 5 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

3.1

OCHOBBI CIeIIHAIBHOMI
TEeOpUHU

OTHOCHUTCIIBHOCTH

Bbu6nmuoreka [JOK
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 pasgeny 4

Paznesa 4. KBAHTOBAS ®PU3UKA

41 OeMeHThl KBAaHTOBOU 6 0 0 Bbu6nuoreka [JOK

' ONTUKH https://m.edso0.ru/7f41c97c
Bbu6nuoreka [JOK

4.2 Crpoerue atoma 4 0 0 https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK

4.3 ATOMHOE 51pO 5 0 0 https://m.edsoo.ru/7f41c97c

Hroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMUU 7 1 0 bubnnorexa HOK
' U acTpOQH3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7

Paznea 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6oOmaroree 4 0 0 bubmuorexa [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 TTPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmnuecTBo yacos
DJIeKTPOHHbIE
Hdara uudgposbie
n | Tema ypoka KoHTposabHubIe IlpakTH4ecKkue
Bcero U3yYeHUust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
®dusnka — HayKa O MPUPOJIE. bubnnorexa HOK
1 Hayunsle MeTobI TO3HAHNS 1 0 0 https://m.edsoo.ru/ff0c32e
OKPYKaIOLIEro MUpa 2
Pons u mecTo puzuku B
OpPMUPOBaHUU
S)orf eMpeHHOﬁ Hay4YHOU bubmorexa [JOK
2 P e 1 0 0 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B 5
IIPaKTUYECKOU NEeATEIbHOCTH B
JTonen
MexaHn4eckoe IBUKEHUE.
OTHOCHUTEBHOCTh bubmuorexa [JOK
3 MEXaHUYECKOTO JBUKEHHUS. 1 0 0 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOPOCTb, 8
yCKOpeHue
PABHOMEDHOE bubmuorexa [JOK
4 p . 1 0 0 https://m.edsoo.ru/ff0c362
PSIMOJIMHEIHOE IBM)KCHUE 0
5 PaBHOyCcKOpeHHOE 1 0 0 bubnumoreka [IOK
MPSMOJIMHENHOE JIBUKECHHUE https://m.edsoo.ru/ff0c372



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

€

CB0OOHOE TTaZICHHUE.

bu6mmoreka [IOK

6 YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0c39c
najacHUus C
KpuBonunelinoe 1BUKEHHE. bubnuoreka [IOK
7 JIBr>KeHHE MaTepuaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH 110 OKPYKHOCTH a
[IpuHLIKIT OTHOCUTENIBHOCTH
bu6mmoreka [IOK
lNanunesa. MaepuuanbHble
8 . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBalii 3
3akoH HproTOHA B
Macca tena. Cuna. [lpunuun
Cynepro3unuu cui. Bropoit bubmorexa [JOK
9 Y ' https://m.edsoo.ru/ff0c3be
3akoH HbrotoHa mis 3
MaTepUAIbHON TOYKHU B
. Bbu6nmuoreka [JOK
Tpernii 3akon HeroToHa miis
10 https://m.edsoo.ru/ff0c3be
MaTepHaIbHBIX TOUEK 3
3aK0H BCEMUPHOTO
bu6mmoreka [IOK
taroteHusi. Cumna TSKECTH.
11 https://m.edsoo0.ru/ff0c3d0
[IepBas kocmuyeckas 0
CKOPOCTh a
Bbu6nmuoreka [JOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
13 | Cuna tpenus. Koapdunuent bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COINPOTUBIICHUS IPU
JIBYDKEHUH TeNa B )KUIKOCTU
WIN Taze

ITocrynarensHoe u
BpaliaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.

bu6mmoreka [IOK

14 https://m.edsoo.ru/ffOc41a
MowmenT cuinsbl. [1nedo cunsl. 6
VYcioBust paBHOBECHUS B
TBEPJIOTO TENA
Nmnynbc maTepuaabHOU
TOYKH, CUCTEMBI
Bbu6nmuoreka [JOK
MaTepuaibHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cubl. 3aKOH 6
COXPAaHEHUs UMITYJIbCA. B
PeakTuBHOE NBUKECHUE
PaboTa 1 MOIIHOCTE CHIJIBI.
Kunernueckas sHeprus bubmmoreka [JOK
16 | wmarepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKOU DHEPIUUn
[ToTeHimanpHas SHEPTHUsL.
IToreHunanbHas sHEprus
ynpyro aepopMrupoBaHHOK bubmorexa [JOK
17 https://m.edsoo.ru/ff0c461

npyxuHbl. [loTeHnanpHas
DHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIe U
HETIOTCHITUAJIEHEIC CHIIEL.
CBs13b pabOTHI
HETIOTCHITNAJILHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TE. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTrUu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478
C

19

JlaGopaTtopHnas pabota
«Hccnenosanue CBA3U
paboThI CHIIBI C H3MEHEHUEM
MEXaHUYECKON YHEPIUU Tena
Ha IPUMEPE PaACTKEHUS
PE3UHOBOTO JKT'yTa

20

KonTtponsHas pabora o
teme «KrnHemaTuka.
JlnHamuka. 3aKOHbI
COXPAHCHHS B MEXaHHKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
teopun. bpoyHoBckoe
nswkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI
BelecTsa. Mogenu
CTPOEHUS ra30B, KUIKOCTEU
1 TBEPJIBIX TEIl



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

23

Macca monexy:.
KonuuectBo BeriecTna.
ITocrosinHast ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u eé
n3Mmepenue. lkana
temnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TemIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOU dDHEPIUU
JBUKEHUS MOJIEKYJI.
YpaBHenue Menaeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon JlanpTona. I'a30BEIe
3aKOHEBI

28

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH MEXIY
napamMeTpaMu COCTOSIHUS
pa3pexkEeHHOro ra3a»

29

H3omnponeccel B ueanbHOM
ra3e U ux rpagpuueckoe
MMpEaACTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BnytpeHnHss sHeprus

Bbu6nmuoreka [JOK



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

TEPMOJINHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3MeHenus1. KonuuectBo
TETJIOTHI U pabdoTa.
Buytpennsis sHeprus
OJIHOATOMHOTO HJI€aIbHOTO

https://m.edsoo.ru/ff0c595
2

raza
bu6mmoreka [IOK
31 | Bugsl Tenonepenauu https://m.edsoo.ru/ff0c5c3
6
VY nenpHas TEMIIOEMKOCTD
BemlectBa. KonmnuectBo bubmuorexa [JOK
32 | TemIoTH pH https://m.edsoo.ru/ff0c5c3
TEIIonepeaaye. 6
AnmabaTtHbIi poriecc
ITepBblii 3aK0H
TEPMOJIMHAMUKH U €r0 bubnnorexa [HOK
33
MIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
U30IpoIeccam
HeobparumocTs mporieccoB bubmmoreka [JOK
34 | B mpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJINHAMMKHI 0
. bu6mmorexa [IOK
II elic KII
35 P HHHHI} aercreit u K11 https://m.edsoo.ru/ff0c600
TCIIJIOBOU MalllMHBI a
36 | Hukn Kapno u ero KII/|
37 | Dxojoruyeckue mpoodaemMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIIJIOOHCPICTUKHA

O6o0maromuii ypok bubmuorexa [JOK
38 | «MonekynspHas (puzMKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEpPMOAMHAMUKI» 8
KoHnTtposbHas padoTa mo
Teme «MoJeKysapHas buGnnorexa LIOK
39 YAp https://m.edsoo.ru/ff0c6a5
¢uznka. OCHOBBI 0
TEPMOAUHAMHUKN N
[TapooOpa3zoBanue u bubmmoreka [JOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIICHHE 6
AOcomoTHas 1 Bbu6nmuoreka [JOK
41 OTHOCHUTEIIbHAS BJIAYKHOCTH https://m.edsoo.ru/ff0c64d
BO31yXxa. HackleHHbIii map 8
Tépnoe Temno.
Kpucrannnueckue u
aMop(HBIC Tela.
42 AHHI:ST OIS CBOMCTB bubmorexa [JOK
P https://m.edsoo.ru/ff0c65f0
Kpuctayos. Xuakue
Kkpuctayibsl. CoBpeMEHHbIE
MaTepuabl
IInaBneHue u
KpUCTaJIn3aius. Y AeabHas bubmorexa LIOK
43 P ' https://m.eds00.ru/ff0c670
TEILIOTA IJIABJICHUS. 8
CyOnumarus -
44 YpaBHEHHE TETIOBOTO Bbu6nmuoreka [JOK



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

OaaHca

https://m.edsoo.ru/ff0c682
0

DnexTpu3anus Tell.
OnexTpuueckuii 3apsn. /[sa

bu6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BU/JIA AIIEKTPUUYECKUX c
3apsioB
IIpoBogHMKH, TUIISKTPUKH
51 iOHYHPOBOI[HI/IKI/I. 331.)K0H bubmorexa [JOK
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHHUS IEKTPUYECKOTO c
3apsa
B3aumopeiicTBue 3apsios. bubnnorexa HOK
47 | 3axon Kynona. Toueunslii https://m.edsoo.ru/ffOc6ee
SJIEKTPHYECKHH 3apsijl 4
Hanpspoxk€aHoCcTh
ANEKTPUUECKOTO TOJIA.
48 | TlpuHUIMI CyNepHno3ULIHUN bubmmorexa LHOK
. https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKUX TOJICH.
JInHuy HanpsKEHHOCTU
PaGora cun
49 ANEKTPOCTATUYECKOTO MOJS. bubmmoreka [JOK
Ilorennuan. PasHocTth https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
ITpoBOHUKH U JUAICKTPUKU
B SJIGKTpOCTaTI/I‘-IeCKOM Eone. bubmorexa LHOK
50 https://m.edsoo.ru/ffoc701

Juanexktpuueckast
MPOHUIIAEMOCTh

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DIEKTPOEMKOCT.
Konpaencarop

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c712
6

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGoparopHas paboTa
"N3mepenue
ANEKTPOEMKOCTH
KOHJeHcaropa"

54

[Ipuniun nercTBus u
MIPUMEHEHUE
KOH/JIEHCATOPOB,
KOMUPOBAJILHOTO arapara,
CTPYMHOTO MPUHTEPA.
DJIeKTpOCTaTUYECKast
3alIUTa. 3a3eMJICHHE
3JIEKTPOTPUOOPOB

55

DJIEKTPUYECKUH TOK,
YCIIOBHS €TO
CyILIECTBOBAHUSI.
[TocTostHHBINM TOK. Cuna
Toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma
JUTSl y4acTKa LETH

56

ITocnenmoBarensHOE,
napajuieIbHOE, CMEIIaHHOE

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COEIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«M3yueHne cMenanHoro
COEIMHEHUS PE3UCTOPOB»

S7

PaGora u MourHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axoH Oma a1 MOTHOM
(3aMKHYTOM) 3JI€KTPUIECKOM
nenu. KopoTkoe 3amMbIkaHue.
JlaGopaTtopHnas pabota
«3mepenue D/1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUSDY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc7ae
0

59

DJIEKTPOHHAsI TPOBOAUMOCTh
TBEPJBIX METAJIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS METAJIIIOB OT
TEMIIEpaTypHhI.
CBepxnpoBOAUMOCTb

60

DJIEKTPUUYECKU TOK B
BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

61

DJIEKTPUUYECKU TOK B
pacTBopax U pacrjiaBax
AJEKTPOJIUTOB.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82b
a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAS
JTUCCOIMAIUA. DIIEKTPOIH3

[TonynpoBoaHUKH, UX
COOCTBEHHAs M IPHUMECHas!
npoBoUMOCTb. CBoiCTBa

bu6mmoreka [IOK

62 https://m.edsoo.ru/ff0c84a
p—n-niepexona. o
[TonynpoBOIHMKOBBIE -
IPUOOPHI
DNIEKTPUUYECKHI TOK B ra3ax.
. bu6mmoreka [IOK
CaMoCTOSITeTbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITCIIbHBIN pa3psil. e
Monnus. [lnazma -
DJeKkTpudecKre mpudopsl U
CTPOMCTBA U UX
64 ?{ aiTqucxoe MIPUMEHCHHE bubmmorexa [JOK
p P ) https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0e30macHOCTH
. bubmuorexa [JOK
O6o06marmuii ypok
65 HHATOLUTHL YP https://m.edsoo.ru/ff0c88b
«INEKTPOIUHAMUKAY o
KonTtponsHas pabora o
TeMe «NEKTPOCTaTHKA. bubnnorexa HOK
66 | IlocTOSTHHBIN MEKTPUUECKUMA https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3iM4HBIX a
cpemax»
67 Pe3epBHBIN ypoOK. bubmmoreka [JOK

KoHnTtposbHas padoTa mo

https://m.edsoo.ru/ff0c8c5



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

Teme "DieKTpouHAMUKa" 6
Pese H YPOK.
68 O60§ BI::)H }Ilflpﬁ ) OK I10 1 bubmorexa [JOK
HHAIOILHIH ¥p https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne KoanuectBo yacos JeKTpo e
JIEKTPOHHBI
Hara uudgposbie
n | Tema ypoka KouTtpoJjbHbie IIpakTuyeckue
Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
/ padoThI padoThI pecypesI
n
ITocTossHHBIE MATHUTHI U UX
B3aHMOJCUCTBHUE. Eub 1OK
HOJIHOTEKA
MarnauTtHoe noie. Bekto
. P 1 0 0 https://m.edsoo.ru/ff0c977
MAarHuTHON MHAYKIIUH. 3
JInHuY MarHuTHOU B
WHIYKIUU
MarauTHoe moJje
MPOBOJIHUKA C TOKOM. OIBIT 1 0 0 bubmunoreka LIOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ffOc98fe
MPOBOJHUKOB C TOKOM
JlaGoparopHas padora
«U3 peHI/IIZD MaFII){I/ITHOI‘O 1 0 1 bubnnorexa [IOK
I https://m.edsoo.ru/ff0c98fe
TOJISI KATYILIKU C TOKOM
JleicTBME MAarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM.
Cuna Amrmepa.
JlaGoparo Ifaﬂ abora 1 0 1 bubnnorexa [IOK
patop p 5 https://m.edsoo.ru/ff0c9acO
«Hccnenosanne nelCTBUS
MOCTOSTHHOT'O MarHuTa Ha
PaMKy C TOKOM»



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

JleicTBME MAarHUTHOTO MOJIS
Ha JBUXKYIYIOCS
3apsuKeHHYI0 yactuiy. Cuiia
Jlopenma. Pabora cumbl
Jlopenua

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHasI
nnaykius. [Torok BekTopa
MarHuTHON uHAyKuuu. 3/1C
WHAYKIUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuu Gapanes

JlabopartopHnas pabota
«HccnenoBanue siBICHUS
3JIEKTPOMATrHUTHOMN
WHIYKLIU

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

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. DJ1C
CaMOMHIYKIIUU. DHEPTUs
MarHUTHOTO TOJISE KaTyIIKH
C TOKOM.
DNEeKTPOMarHuTHOE MO0JIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTa u
X IPUMEHEHHUE:!
IIOCTOAHHBIC MAarHUTHI,
OJICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb,
YCKOPHUTEIH 3J€MEHTAapHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YacCTHULl, THAYKIHOHHAS
neyb

10

Oo6o0uaromuit ypox
«MarHuTtHoOe 1oue.
DneKTpOMarHuTHasI
WHIYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrtponsHast pabora no
TeMme «MarauTtHoe nozie.
DneKTpOMarHuTHasI
WHIYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/1HBIE MEXaHUYECKUE
Kosebanus. ['apmMoHnUYeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHMI.
[IpeBpatienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnast pabora
«HccnenoBanue
3aBUCUMOCTH MIEPHOA
MaJIbIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTU U
Macchl Ipy3a»

14

KonebaTenpHbIl KOHTYD.
CBoOoHbBIE
AJICKTPOMArHUTHBIC
KOJIEOaHUS B NACAILHOM
KoJIeOaTeIbHOM KOHTY]E.
AHanorust Mexuay

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb82
0



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

MCXAaHNYCCKHUMHU U
BHGKTpOMaI‘HI/ITHBIMI/I
KOJIEOaHUIMU

15

®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUU B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYype

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXaInuX KOJICOaHHSIX.
BrinyxieHHbie
MeXaHHYECKHE KOJICOaHHs.
Pe3onanc. BeinyxneHnbie
3JIEKTPOMArHUTHBIC
KoJIeOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb8
6

17

[TepemeHHBIN TOK.
CunyconaaibHbIN
MEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHUE
CUJIBI TOKA U HAIPSKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmarop.
IIpousBoacTBo, nepenaya u
notpe0ieHne
JIIEKTPUYECKON SHEPTUU

19

VYcerpolictBo u
MPaKTUYECKOE MPUMEHEHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

AIEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
aJIeKTpoIepead

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynerypa
UCIOJIb30BAHUS
ANEKTPOIHEPTHH B
IOBCEIHEBHOMN KU3HU

21

Mexanndeckre BOJHEI,
YCIJIOBHS pAaCIIPOCTPAHEHHUS.
[Tepuon. CxopocTh
pacnpoCTpaHEHHUs U JIINHA
BosHBL [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

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

23

DNEeKTPOMarHUTHHIE BOJHBI,
HX CBOMCTBA U CKOPOCTb.
[Ikana 31eKTpOMarHUTHBIX
BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMIIBI paANOCBA3U U
TeneBuaeuus. Pazsurue
CPEACTB CBSI3H.
Pagnomnokanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonrtponsHas pabora

bubmunoreka LIOK

25
«KonebaHus 1 BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeHOE
pacnpoCTpaHEHUE CBETA B bu6nuorexa [IOK
26 | OmHOpPOIHOW cpere. https://m.edsoo.ru/ff0cd35
ToyeuHbIi KICTOUYHKK CBETA. 0
Jlyd cBera
OTtpaxkenue cBeTa. 3aKOHbI
o7 | OTP@XKEHHS CBETA. bubmmoreka [JOK
[Toctpoenue n3o0pakeHMit https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomienue ceera.
[TonHOE BHYTpEeHHEE
28 | or a)KeHI/IGYTrI; €IeNbHBII bubmorexa [JOK
P - peA https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKEHHUS
Jlaboparopnas pabota
29 «I/I3MI; GHI:/IG H(?KasaTenﬂ bubmorexa [JOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
JInnzel. [TocTpoenue
30 1300pakeHMi B JIMH3E. Bu6muotexa [JOK
dopmyJia TOHKOH JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTUH3bI
JlaGopatopHnas pabora
31 «HccnenoBanue CBOWCTB

M300paKeHUH B JIMH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

Jucnepcus ceera.
C0HBII cocTaB 0eJIoro

32 | cgera. lIBer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETa
NHTteppepenuus caera.

33 | Hud I:IE sm CBeTa bubmorexa OK

PaKil L https://m.edsoo.ru/ff0ced22

Judpakiuronnas pemeTka

34 ITonepeyHOCTh CBETOBBIX Bu6muotexa [JOK
BoJIH. [Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOps U

35 | ycTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubmuotexa [JOK
[Toctynatel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6nuoreka [IOK
3amenJieHne BpEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JTMHBI
DHeprus U UMIYJbC

38 PENATUBUCTCKOM YaCTULIBI. bu6nuorexa [IOK
CBsi3b Macchl ¢ SHEPTUeH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS

39 | KoutponbHas paboTa bubmmoreka [JOK



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

«Onruka. OCHOBBI
CIELUAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMNIyibe GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
noIMoTeKa
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToadhdexra.
¢ U(M) N bubmuoreka [{OK
YpaBHeHue DUHIITEHA AJ1s1
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» Gotordpdexra -
Jasnenue cera. OnbiThl 1. bubmoreka [{OK
43 | H. JlebeneBa. XumMuueckoe https://m.edsoo.ru/ff0d04a
NEeliCTBUE CBETA 6
TexHnueckue ycTpoiicTsa u
MIPAKTHYECKOE TPUMEHCHHUE:
44 | ¢orosnemeHT, poTONATUNHK,
CoJHe4yHas Oarapes,
CBETOJIUO/T
Pemenue 3agau nmo reme bubmoreka [IOK
45 «IIEMEHTBI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITUKI 2
Monens atoma TomcoHa. bubmunoreka LIOK
46 | Omprtel Pesepdopaa o https://m.edsoo.ru/ff0d091

PaCCCAHUIO O-HaCTHILI.

a



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

IInanerapnas mozens aroma

47

IToctynatsr bopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u nornoueHue
(hOTOHOB MpU TIEpeXoe
aToOMa C OJJHOTO YPOBHS
SHEpPruu Ha npyrou. Buasl
CIEKTPOB

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

49

BostHOBBIE CBOMCTBA
yactull. Bonnsl e bpous.
KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JIyYCHHE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopna o
OTIpe/IeNICHUIO COCTaBa
PaZMOaKTUBHOTO U3TyYEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-,
raMma-u3JrydeHus. Biausaue
PaJIMOAaKTUBHOCTH HA
YKUBBIC OPTaHU3MBI

52

OTKpBITHE TPOTOHA U
HeWlTpoHa. M30TonbI.
Anbda-pacnaz.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d116
2



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

I'amma-usnydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SnepHslil peakTop.
[Tpob6nembl, epcreKTUBEL,
JKOJIOTUYECKUE ACTIEKTBI
SIICPHOM HEPTETUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YaCTHULIBI.
OTKpBbITHE TO3UTPOHA.
MeTtoasl HaOIIOAEHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrmasrii cron
«DyH1amMeHTaIIbHbIC
B3auMoAecTBUS. ENTMHCTBO
¢bu3nvecKoil KapTUHBI
MHUpay»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38é3nH0r0 HeOda.
Co3Bes3aust, spKue 3BE31pbl,
IUTAHETHI, UX BUINMOE
nerokenne. ConHeunas
cucrema

56

Comnnaue. ConHeunast
aKTUBHOCTL. MICTOUYHUK
sHeprun CoJiHLA U 3BE3]

S7

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI



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

rJIaBHOM
IOCIICJOBATEIILHOCTH.
Buytpennee crpoenue
3B&31. COBpEMEHHBIE
MPEJICTABICHUS O
MPOUCXOXKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsbiii [1yTe — Hamma
I'amakTuka. ITonoxenune u
nemwxkenne CoiHIa B
I'anaktuke. I'agakTUKm.
UYEpHble ABIPHI B sApax
rajakTHK

59

Bcenennas. Paz6eranue
rajlaktTuk. Teopus
Bosbiioro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Heperennsie npodiaembl
aCTPOHOMMUU

61

KontponbHas padora
«DNEMEHTHI aCTPOHOMUH U
acTpOPUUKI

62

O6o0maromuii ypok. Posb
(hU3UKH U aCTPOHOMHH B
SKOHOMHYESCKOH,
TEXHOJIOTHYSCKOM,




COIIMAIBHOM U 3THYECKOU
cdepax AeaTeIbHOCTH
yeJJoBeKa

63

O6o06muraromuit ypok. Posib
U MecTO (PU3HKH U
aCTPOHOMHH B
COBPEMEHHOMN HAay4YHOU
KapTUHE MHUpa

64

O6o06uaromuit ypok. Posib
¢dusnveckoil Teopuu B
hopmMupoBaHUHT
MPEJICTaBICHUMN O
(hU3UIECKON KapTHHE MUpPA

65

O6o06mraromuit ypok. Mecto
(hU3UYECKON KapTUHBI MUpa
B 00IIIEM psTY
COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX MTPEJCTABICHHI O

IPUPO/IC

66

Pe3epBHbIil ypok.
MarnuTHO€ nosne.
DJIeKTpOMarHuTHas

VMHYKLUS

67

PezepBHbIii ypok. OnTuka.
OCHOBBI cnelMaILHON
TEOPUU OTHOCUTEIIbHOCTH




Pesepnbiii ypok. KBanrosas

bu6mmoreka [IOK

68 ¢busnka. DIeMeHTHI 1 https://m.edsoo.ru/ff0d178
ACTPOHOMMH U aCTPODOUIUKU 4
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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