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INOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHWUW M TPEOOBAHMI K pe3yibTaram
OCBOEHHMSI OCHOBHOM 00Opa3oBaTelnbHON MporpaMmel, mnpeactaBieHHbx B OI'OC
COO, a Ttakxe c yuéroM (enepanbHON paboyell NporpaMMmbl BOCIUTAHUSA U
KOHIENIIMK TpernojiaBanusi ydeObHoro mpeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3anusax Poccutickon denepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOrPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBlieHO Ha (OpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydvaromuxcs 10-11 kmaccoB mnpu
o0yueHuu ux ¢pu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxoxa. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pPE3YIbTaTaM
oOyd4eHHs, a TakKe YYUTHIBAET HEOOXOAMMOCTb pEAIM3AIUU MEXIPEIMETHBIX
CBsA3e (DM3MKM C ECTECTBEHHO-HAYYHBIMH YYEOHBIMH TpeaMeTaMu. B Hei
OTPEAEINSIIOTCS OCHOBHBIE L€ M3Y4YeHHUs] (PM3MKM HA YPOBHE CPEIHEr0o OOLIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (DM3HUKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TPeIMETHbIE (Ha 0230BOM YpOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

e IJIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3HKK Ha 0a30BOM YpOBHE, B

TOM YHCIIe IPEIMETHBIE PE3YyJIbTATHI MO TOJaM 00YyUYEHHUS;

e coziepkaHue yaeOHoro npenmera «dusukay mo rojgaM o0ydeHusl.

dusznka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJbI, BHICTYIAs B
KayecTBE y4eOHOro IMpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaronieM mupe. LlkonbHbIN Kype GU3MKH — cUCTEMOOOpa3yOIIUi
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusznueckorr reorpadueid u actpoHomued. Vcmonb3oBaHME U AKTHUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHMM  ONpeAeNser XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTUH B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MaTE€pHAIOB C 3aJaHHBIMUA CBONCTBAMU M JPYIHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAyYHOU KapTUHBI MHpa OOydarouuxcs, B (OpMUpPOBaHUE YMEHHMU MNPUMEHSTH
Hay4YHBI METO]] IO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX HCCIIEI0BaHUH.

B ocHoBy Kkypca ¢usukm s ypoBHS CpEemHEro OO0IIero oOpa3oBaHUS
NOJIOKEH Pl UACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIMIBI  €ro
MIOCTPOCHHUS.



Hoes yenocmuocmu. B COOTBETCTBUUM € HEH Kypc SBISETCA JIOTHYCCKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3esioB (DU3MKH, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HeW Marepuan Kypca (U3HKA
o0benUHEH BOKpPYr (Qusnueckux Teopuil. Beaymmm B Kypce sBIsIeTCs
dbopMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pHHU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus HOpeANnojaraer HCIOIb30BAHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3UYECKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOLIECTBA, a TakKkKe C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU MPOOIeMaMH.

Hoes  npuxnaowoti  uanpasnennocmu. Kypc ¢(msukm mnpeamomnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUMN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercss TOCPEIACTBOM BBEICHHUS JJIEMEHTOB
CONlep KaHMsl, TOCBAIMIEHHBIX HKOJIOTHYECKHM TpoOieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C Pa3BUTUEM TEXHHUKH U TEXHOJOTUM, a TakKe OOCYKICHUS
po0JieM parMoOHAIBHOT'O TPUPOAOIIONB30BAHUS U DKOJIOIMYECKOM 0€30MaCHOCTH.

CTep>XHEBBIMH DJIEMEHTaMH Kypca (PU3WKM Ha YpOBHE CpeaHEero oOIero
oOpa3oBaHus SBIAIOTCS (Puanyeckue Teopuu ((HOpMUPOBAHHE MPENCTABICHUNA O
CTPYKTYp€ MOCTPOEHUS (PU3NUECKON TeOpuH, poiu (GyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMUIIOB B  COBPEMEHHBIX MPEACTABICHHUSIX O NPUPOJE, TIpaHHIAX
NPUMEHUMOCTH TEOpHH, JJIsl ONUCAaHMS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHUCTEeMHO-/1eSITeIbHOCTHBIN MOAX0/l B Kypce (PM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOU JAESTENIbHOCTH O00Yy4YaroluXCsl.
Jlnst  Ga3oBOro ypoBHS Kypca (U3UKA — OTO HCIOIB30BAHUE  CUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB | JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Mporpamme Mo ¢usvke oO0bEIUHEHBI B OOUIUN CIMHMCOK YUCHUYECKHUX
NpaKTUYECKUX paldoT. BhiieneHue B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJAMMBIX JJISI KOHTPOJSL W  OIEHKH, OCYIIECTBISACTCS  y4YaCTHUKAMHU
0o0pa3oBaTeNbHOIO Mpollecca UCXON M3 OCOOEHHOCTEW TIUIAHUPOBAHUSL W
OcHallleHus kabuHera ¢u3uku. Ilpu »sTomM obecrieurBaeTcsi OBJAJIEHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIEOBaAHUA
3aBUCUMOCTEH (M3MYECKUX BEIMYMH ¢ TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEAJIOAKEHHBIX TUIIOTE3.

bonpmioe BHUMAaHME YJIENSAETCS PELICHHI0 PACUYETHBIX M KAauyE€CTBEHHBIX
3aaa4. [Ipu 3TOM N1 pacy€THBIX 3a/a4 MPUOPUTETOM SBIISIIOTCS 3aJa4U C SIBHO
3aIaHHOMN (PU3UYECKOI MOJIETIBIO, TIO3BOJISIONINE MPUMEHSTh H3yUYCHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, TaK W WHTETPUPYS 3HAHHS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHUs HA
OOBSICHEHHE TPOTEKaHUsI (U3MYECKUX SIBICHUA W TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu Uil CUTyalluu MPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECHeUeHUI0 Y4eOHOro mpoiecca 0a30Bblii ypoBeHb Kypca
(GbU3MKH HA YPOBHE CPEAHEr0 OOIIEro o0pa3oBaHus JODKEH U3Y4aThCsl B YCIOBUSX
IpeIMETHOro KaOuHeTa (U3MKK WIM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HayyHOro Iukia. B kaOuHere (QuU3MKU JOMKHO OBITH
HEoOXoIMMOe J1abopaTOpHOE OOOpYAOBAaHHWE ISl BBHITIOJHEHUS YKA3aHHBIX B
nporpamme no (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M JAEMOHCTPAlMOHHOE
o0opyioBaHuE.

JlemoHCcTpanimoHHoe o0opynoBaHHWE (QOPMUPYETCSI B  COOTBETCTBUHU C
NPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M O0ECIEeUMBAaEeT MOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (DU3UKE KITIOUEBBIX JEMOHCTPAIMA IS
UCCIICZIOBAHNUSA  M3yYaeMbIX SBICHMA H  TPOIECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTHUYECKUX padoT
dopmMupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECHEYMBAETCA B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
1ab0paTOpHOr0 00O0PYIOBaHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHM LIETSIMU U3Y4YeHUS (PU3UKU B 0011eM 00pa30BaHUU SIBIISIOTCS:

e popMUpOBaHME WHTEpPECAa W CTPEMIICHHS OOyYaromuxcsi K HAYYHOMY
U3YYCHHUIO TPHUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUA U (OPMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHHsSI KaK Pe3yJibTara U3y4eHUs OCHOB
CTpOEHUsI MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKH;

e popmupoBaHre yMEHHH OOBSACHATH SBICHUS C  HCIOJb30BAaHUEM
(bU3HYeCKUX 3HAHWI ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMupOBaHME MPEACTABICHUM O pONU (PUIMKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

JlocTmkeHne HTUX Ieneld 00ecreynBaeTcsl pelieHneM CIEeIyIoInX 3a7ad B

npoliiecce U3ydeHus Kypca (PU3uKu Ha YpOBHE CpeHEro 001ero oopa3oBaHus:



o IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 OOIMX (HU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsl MEXAaHWKY, MOJEKYJSIpHYI0 (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U JIIEMEHTHI aCTPO(PH3UKH;

e popMUpOBaHME yMEHHH TNPUMEHSATh TEOPETUYECKUE 3HAHUS  JUIS
OOBsicHeHUs (DU3WYECKUX SABJICHUW B TPUPOAE H I TPUHITHSI
IIPAKTUYECKUX PELICHUN B IIOBCEAHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHUs pa3jiMyHbIX 3aJa4 C $BHO 3aJaHHON
¢usnyeckoil Mojenblo, 3a1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3nanue GU3NIECKON MOIETTH, aICKBAaTHON YCIOBHUSAM 3aa4H;

e IOHUMaHUE (PUIUYECKUX OCHOB W TMPUHIMUIIOB JCHCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPY>KAIOILYIO
cpeny;

e OBJIQJICHUE METOJAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bu3nYeCKuX SKCIEPUMEHTOB, aHAIW3a W HHTEPIpETAlui HH(OpMAaIIHH,
OIpeieICHHsI TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3/IaHME YCIIOBUM JUIsl Pa3BUTHUSL YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JEeATETHLHOCTH.

Ha wusydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpeAHEro oOIero

oOpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 kiacce — 68 yacos (2 yaca B HefeIIO).

COAEPKAHUE OBYUEHUA
10 KJIACC

Pa3nen 1. ®u3nka 1 MeTOABI HAYYHOT'O O3HAHUS

@usuka — Hayka o mpupone. HayuHbie mMeTonbl NO3HAHMS OKPYKAIOLIErO
mupa. Poib D3KCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHMS HPUPOIBI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rUmoTessbl.
duznyeckre 3aKOHbl U TEOpHH. |'paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIMI COOTBETCTBUSL.

Ponb m mecTto Quszuku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBeie U UUGPOBBIE HW3MEPUTENIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKH.

Paznen 2. MexaHuka
Tema 1. Kunemamuxa
Mexaunueckoe nBrxkeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO [BMKEHHUS.



Cucrema orcuéra. Tpaekropus.

[lepemelnienre, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAsi CKOPOCThb) H
YCKOPEHHE MaTepUaJbHOM TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOPAUHAT.
Cnoxenue nepeMenieHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJIMHENHHOE ABIWXKEeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HMS, NyTH U NEpPEMEIICHUA
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHoe najieHue. Y CKOpeHrue CBOOOHOTO MaieHUs.

KpuBonuneitHoe  nBukeHue. JIBW)KEHHE  MaTepUalIbHOM  TOYKM 1O
OKPY>KHOCTH C IOCTOSHHOMW 10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAS
ckopocTs. [lepuon u yacrtora oOpaienus. LleHTpocTpeMuTEnbHOE YCKOPEHUE.

TexHudyeckre YCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIKCHUE CHApPSIAOB, LIETIHbIC U PEMEHHBIC Mepeayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILUTIOCTPALUS KUHEMATHYECKUX XAPAKTEPUCTUK
JIBIKCHUSL.

[IpeobpazoBaHue TBUKEHUM C HCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3JyXE U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

HabGnronenne aBuxeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaJCHHUS.

Hanpasnenue ckopocTu Npu IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

N3ydyeHne HEpaBHOMEPHOIO JABHWKEHUS C LEIbI0 ONPEACIEHNUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBaHnue COOTHOLICHHUS MEXAY NYTSAMH, IPOWJICHHBIMU TEJIOM 34
IIOCJICOBATENIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JNBW)KEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue IBUKEHHS AapUKa B BA3KOW )KUIKOCTH.

N3ydyenune NBUKEHUA Tena, OpOLIEHHOr0 TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipununn  otHocutenbHOCTH  ['amnes.  IlepBwii 3akoH  HeroToHa.
HNuepuyanbHble CUCTEMBI OTCUYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoil 3akon HproToHa
JUI. MAaTEPUAIbHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTe€pUanbHBIX TOUEK.

3akoH BcemupHoro TtaroreHud. Cuia Ttsbkectn. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. KoadgduumeHt tpeHus.
Cuia conpoTUBIIEHUS NPH IBUKEHUHU TEJIA B AKUIKOCTH UIIH Tas3e.

[TocTynarenbHOE U BpalaTelbHOE ABHKEHUE a0COIFOTHO TBEPAOIO TENa.



MOMEHT cuiabl OTHOCUTENBHO OcH BpameHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPIOTO TEA.

TexHuueckne YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOAIIWIIHUKY,
JBU)KEHNE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBNieHNE NHEPLIUH.

CpaBHEHHE MacC B3aUMOAECHCTBYIOLIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT jJeopMaIiuu.

HeBecomocTts. Bec Tena rmpu yCKOpEHHOM MOIBEME U TaJICHUU.

CpaBHEHME CUJT TPEHUSI TTIOKOSI, KAUEHUSI U CKOJIbKCHHUSL.

VYcioBust paBHOBECHS TBEPIOro Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenune nBuxeHus: Opycka 1o HakKJIOHHON TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKHUHE U
pe3nHOBOM 00pasiie, OT uX JnedopmMariuu.

HccnenoBanne ycinoBUM paBHOBECHS TBEPAOrO TeEJa, HMMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonsl coxpanenus é mexanuke

NMnynsc MaTepuanbHOW TOYKM (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
Nmnynbec cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMIYJIbCa.
PeaktuBHOE IBMXKEHHUE.

Pabora cuiabl. MOITHOCTB CHJIBI.

Kunernueckast sHeprusi MaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPIUH.

[ToreHumanpHas SHEPrHusl. [ToreHumanpHas SHEPrus YIIPYTO
nebopMupoBaHHON  TpyxkuHBL.  [loTeHIManpbHas JHEprus Tena  BOJIU3H
MOBEPXHOCTH 3EMIIU.

[loreHmanbHble W HENOTCHIMAJIbHBIE  CHJIBL CBsi3p  paboTHI
HEMOTCHUUAIBHBIX CWJI C M3MEHCHUEM MEXAHWYECKOM HSHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUYECKOW IHEPTUMU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE IBMKEHUE.

[Tepexon moTEeHITMATBHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxkcnepumenm, nabopamopusie pabomol

N3ydyenne abCoMOTHO HEYPYTOTO yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX



HUTSIHBIX MassTHUKOB.
HccnenoBanue cBs3u pabOThl CUIIbI C U3BMEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha PUMEPE PACTSKEHUS. PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiekyJsipHasi pu3nKa ¥ TEPMOAUHAMUKA

Tema 1. Ocnogvl MoneKyNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. Huddysus. Xapakrep IBUKEHHUS H
B3aHMOJICMCTBUSL YacTUL BellecTBa. Moaenu CTpOEHHUs ra3oB, >XKHAKOCTEU U
TBEPIBIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3Mepsl Monekyi. KonnuectBo BemectBa. [locTosiHaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmnepaTtyp
Llenbcus.

Mopens  uaeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJSAPHO-
KUHETUYECKOW TEOpUHU HUACANBbHOr0 raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CPEIHEM KWUHETUYECKOM 3JHEPrMM TEIUIOBOIO JBWKEHMsA 4actul rasa. [llkama
temrieparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHHEe MeHneneeBa—Knamnelpona.
3akoHn JlanbroHa. M3omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBleHHE H30MPOLECCOB: HM30TEpPMa, HM30X0pa,
n3obapa.

TexHuueckre YCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiThl 0 AP HY3UN KUAKOCTEN U ra30B.

Monenb GpOyHOBCKOTO ABUKECHHUSI.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYILLIECTBOBAaHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBHUS.

Mopenp, WITIOCTPUPYIOLIAs IPUPOAY JABJICHHUS T'a3a HA CTEHKU COCYa.

OnbITh, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJICATIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OrnpeneneHue Macchl BO3yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JJaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY TapaMeTpaMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbvl mepmoouHamurku

TepMonuHamuueckas cucteMa. BHyTpeHHsIT 3HEpPruss TEPMOAUHAMUYECKOU



CUCTEMBI U crioco0bl e€ n3MeHeHus. KonnuecTBo TerioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4yeHUE. Y elbHas TEIIOEMKOCTh BEIllECTRBA.
KonnuecTBo TEmnoTel npu Temionepeaaye.

[Tonsitue 00 ammabatHOM Tmporecce. l[lepBbiii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHKH K HW3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamMuku. HeoOpaTuMOCTh TPOIIECCOB B MPUPOJE.

TemnoBblie MamvHbl. [IpUHIUIIBI AEUCTBUS TEIUIOBBIX MAILIMH.
[IpeoOpazoBanuss SHEPruM B TEIUIOBBIX MammuHaX. Koadduiment mnomae3Horo
nerictBus TerioBord MammHbL [lukn KapHo u ero kospduuueHT moiie3Horo
JNEHCTBUSA. DKOJIOTMYECKUE MPOOJIEMbI TEIIOAHEPTETUKH.

TexHuueckue yCTpPOMCTBA W TNPAKTUUYECKOE MPUMEHEHWE: JBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAUIBbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH 3HEpruu Teja IMpU COBEPIICHUH pPaldOThl: BBUIET
npoOku U3 OYTBUIKM MOJI JCHUCTBUEM CXATOro BO3/lyXxa, HarpeBaHue sdupa B
JTATYHHOM TPYOKe MyTéM TpeHus (BHICOISMOHCTPAIHS).

M3MeHeHne BHYTPEHHEN 3Hepruu (TeMIiepaTyphl) Tena Ipy TeIionepeaaye.

OnpiT 1o aauabaTHOMY pacUIMPEHHIO0 BO3AyXa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

N3Mepenue ynenbHOoN TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazosvie nepexoonvl

[TapooOpa3zoBanue u KoHjeHcanus. Vcnapenue u kunenue. AOCOMOTHAA U
OTHOCUTENbHAS BIJIAXHOCTh BO3AyXa. HaceluleHHbI Mmap. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBieHue u
KpUCTa/IU3aIys. Y aenbHas Teriora miasienus. Cyonumarus.

VYpaBHeHUE TEIOBOro OanaHca.

TexHu4yeckre YCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaIoB, B
TOM 4YHCJI€ HAHOMATEPUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu NOHM>XEHHOM J1aBJICHUMU.

CnocoObl U3MEpPEHUS BIAXKHOCTH.

Habmtoienne HarpeBanus M IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIJIOB.



Yuenuueckuii sxkcnepumenm, 1abopamopusle padbomul
N3Mepenre OTHOCUTENIbHOM BIaXKHOCTH BO3/IyXa.

Pa3jen 4. DiieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnexTpuzanusi Tell. OJIEKTpUYECKU 3apsan. JlBa BHIOa DIIEKTPUYECKHUX
3apAnoB. IIpOBOOHUKH, IUANEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsijaa.
B3aumopneiictBue 3apsioB. 3akoH Kyiona. ToueuyHbIi 2IeKTpHUUECKHI 3apsil.
Onekrpuueckoe noie. Hanpspk€HHOCTE anekTpudeckoro noss. [Ipuanun

CYIIEPIIO3ULIUU BJICKTPUYECKUX IOJIeH. JIMHUM HanpsHyKEHHOCTU JJIEKTPUUECKOI O
0JIA.

PaGora cun anekrpocraruueckoro monsa.  Ilorenmman.  Pa3sHOCTh
noTeHIranoB. [IpOBOAHMKM M AMDIIEKTPUKM B IJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOI0 KOHAEHCATOpA.
DHeprus 3apsLKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHHWE DIIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIlllapaT, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoRCTBO M IPHUHIUIT IEUCTBUS DIEKTPOMETPA.

B3anmMozelicTBue Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX TEJL.

[IpoBOAHUKHM B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIADIIEKTPUKU B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaropa OT IUIOWAAH
IUIACTUH, PACCTOSTHUSA MEXAY HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOoPa.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuit mox. Toku 6 paznuunsix cpeoax

OJIEKTPUYECKAM TOK. YCJIOBHUS CYILIECTBOBAHMS DIJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsxenue. 3akon OMa 1151 ydacTKa LENu.

DJIEKTPUYECKOE COIMPOTHUBJIECHUE. Y IEIIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE MPOBOAHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTb
AIEKTPUYECKOT0 TOKA.

DIIEKTPOJABWKYIIAsl CHUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AJieKTpuueckoi 1enu. KopoTkoe 3amMbIKaHHe.



DJIEKTPOHHAs ~ TPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAIIJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTD.

DnekTpuyecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas u npuMecHast MIPOBOJIUMOCTh
nosynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DNIeKTPUYECKUM TOK B pacTBOpax M  paciulaBax  dJIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS! AUCCOIMALIUA. DIIEKTPOIIU3.

DneKTpuueckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATENbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, WCTOYHUKUA TOKA, DJIEKTPOHATrpEBaTEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIA/Y MTOMIEPEYHOr0 CEYEHUs U MaTepuaia.

CMmelianHoe COeIMHEHNE MPOBOIHUKOB.

[IpsiMoe wu3MepeHue SIEKTPOABIKYIIEH cuiabl. KopoTkoe 3ambIKkaHue
rajbBaHMYECKOT0 AJIEMEHTA U OI[EHKA BHYTPEHHET'O COMPOTUBIICHHUSI.

3aBUCHUMOCTh COIPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3pss ¥ IpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTH AHO/IA.

Yyenuueckuii sxkcnepumenm, 1abopamopuslie pabomeol

N3yueHne cMEIIaHHOTO COEIUHEHUSI PE3UCTOPOB.

W3Mepenue 3JIeKTpOABMXKYIIEH CUJIbI MCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6monenue snexrponusa.

MesxknpeaMeTHblIe CBA3H

N3ydyenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
y4ETOM COJAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€d C KypcaMH MAaTeMaTHKH,
OMoJI0THH, XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusi, CBS3aHHbIE C M3YYEHHEM METOJ0B HAay4YHOTO
NO3HAHUS: SIBJIECHUE, HAay4YHbIA (akT, rumoresa, (puanyeckas BEIUYHMHA, 3aKOH,
Teopus, HaOIIOACHUE, SKCIIEPUMEHT, MOJISIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHWH, JuHEWHas (QyHKIMS,
napabosa, rurep6osa, uX rpauKd ¥ CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U WX MPOCKIIMU Ha OCHU KOOPJUHAT, CIIO)KEHUE BEKTOPOB.

buonoeusa: mexanuueckoe JIBIKEHHE B JKMBOW mpupoje, auddysus, ocMoc,
TEIJI000MEH UBBIX OPTaHU3MOB (BHJIbI TEIUIONEpPEAadyH, TEIJIOBOE PaBHOBECHE),



ANEKTPUYECKUE SIBJICHUS B dKUBOW MPUPOJE.
Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEII, KUAKOCTEU U

ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJIMTUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepacghusi: BIaXXHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABWKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHMs B TEXHUKE, IMOAIIMIIHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJOMET M JpPYyrue), JBUraTellb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, ObBITOBOM XOJOJUJIbHUK, KOHIULUOHEP, TEXHOIOTUH
IIOJIy4EHUSI COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCJIE HAHOMATEpUAIIOB, W
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATIPEBATEIbHBIE puOopHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHI, TaJbBaHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHuUMHAA UHOYKUUS

[TocrosgHHple  MarHuThl.  B3auMmopelcTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM WHAYKUMHU. [IpuHoun cynepnosuuuun
MAarHuTHBIX Moned. JIMHMM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHuTHOM
WHJIYKIIUHU T10JI1 TTOCTOSIHHBIX MAarHUTOB.

MaruutHOe 10JN€ TPOBOJHMKA C TOKOM. KapTuHa NMHUNA WHIYKIUU
MAarHMUTHOTO MOJISI JJIMHHOTO IPSMOTr0 IMPOBOJHHUKA W 3aMKHYTOT'O KOJBLIEBOI'O
IIPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOJHUKOB €
TOKOM.

Cuia AMnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenna, €€ MOayJib U HalpaBlieHHE. J[BUKEHNE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJJHOM MarHuTHOM mnose. Pabora cuibl JlopeHna.

SIBieHne DJNEKTPOMAarHUTHOM MHAYKIMH. IlOTOK BEKkTOpa MarHUTHON
UHIAYKIUU. OJIEKTPOABIKYIIAs CWIAa MWHAYKUUHW. 3aKOH 3JIEKTPOMAarHUTHOMU
unaykuuu Gapanes.

BuxpeBoe 3JIeKTpUYECKOE ToJie. DNEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenuna.

NHAyKTUBHOCTh.  SIBJIE€HHME CaMOMHIAYKIMU. OJEKTPOABIKYILAS  CHIA
CaMOMHAYKIIHH.

DHEprusi MArHUTHOT'O MOJIS KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOCTOSHHbBIE
MAarHUThl, AJIEKTPOMATHUTHI, SJICKTPOABUTATENIb, YCKOPHUTEIU 3SJIEMEHTAPHBIX



JacTull, MHAYKIIMOHHAA IICYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO IMyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHYKIUA MAarHATHOTO TTOJIS.

B3aumopencTsue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBrue cwiibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME AEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenuna.

3aBUCUMOCTD 3JIEKTPOJABHKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiieHME CaMOMHAYKIIH.

Yyenuueckuii akcnepumenm, 1abopamopusie pabomeol

N3ydeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccenenoBanne 1eUCTBUSA ITIOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccenenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3nen 5. Kore6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenpnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KoieOaHMs.
INapmonnyeckue komnebanms. [lepuonm, wactora, amrmumrynga u (aza xoieOaHUH.
[IpykuHHBIN MasTHUK. MaTreMaTu4ecKuii MasTHUK. YPAaBHEHHWE TAPMOHHYECKUX
kosneOanuii. [IpeBparienue s3Heprum Npu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenpupiit  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoOJieOaHUS B
UJealbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOTUi MEXKAYy MEXaHUYECKHUMHU U
AJIIEKTPOMArHUTHBIMU KoneOanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHUs
SHEPruu B UJEATBHOM KOJIEOATEIHbHOM KOHTYpE.

[IpencraBienue o 3aTyxarlKX KojieOaHUsX. BeIHYX IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKeHHBIE 3J1EKTPOMAarHUTHBIE KOJIEOAHNS.

[lepemennbiii TOK. CHUHYCOMIAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACUCTBYIOIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U noTpedIeHUE dIEKTPUUECKON
JHEPruu. DKOJIOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3eKTpo3Heprun. KynbpTypa
UCITOJIb30BAHUS IJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: DIECKTPUUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoieOaTenbHOM cHucTeMbl (NMPYKUHHBIN WM
MaTEeMaTHYECKU MasTHHK).



Habmronenue 3aryxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenne pe3onanca.

CBOOOTHBIE PTIEKTPOMATrHUTHBIE KOJICOAHNS.

OcuuiiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaPSKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mpu MOCIENOBATEIbHOM COCIUHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUM 3EKTpOonepeaauHn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomeol

HccnenoBanue 3aBUCUMOCTU TIEpUOa MaJbIX KoJeOaHMM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne TEPEMEHHOTO0 TOKa B LENH U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHACHCATOPAa, KaTYIIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMazZHUNHbBLE 60JIHbL

Mexanuueckue BOJHBI, yclioBUs pacmpoctpaHeHusi. llepuon. CkopocTb
pacnpocTpaHeHuss M JJMHa BOJHBL. [lomepedHble M TMPOAOIBHBIE BOJIHBIL.
WNutepdepentus u audpaxiiys MeXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUSI M3JYUYCHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusa BektopoB E, B, V B anekTpomarauTHoi BosiHe. CBOICTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeOMIICHUE, MoJsipu3aius, nudpakius,
untepdepeniys. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMNBI PaANOCBA3U U TeNeBUICeHUS. Pagnonokausi.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckre YCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JAMArHOCTHKAa B TEXHHUKE W MEIUILIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacCIpPOCTPAHEHHE MONEPEUHBIX U IPOOJIbHBIX BOJIH.

Koneobmroieecs Te10 Kak HICTOUHUK 3BYKa.

HabGnronenue oTpakeHus ¥ MPEIoMIIEHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHum u nuppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenne cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOMN KoseOaHUi.

HccnenoBaHue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)XCHHUE,
npesioMIICHHE, MoNspu3anus, audpakius, HHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsaMOIMHEWHOE pACIPOCTPAHEHUE CBETA B



oaHopoxHou cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI oTpaxkeHUs: cBera. [locTpoeHne nzobpakeHuit B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. [lpenenbHbI yroj IOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceera. CinoxHbIi cocTaB 6enoro cera. L[Ber.

CobOuparomue W paccewBamomme JUH3BL. ToHKas JnwmH3a. DOKycHOE
pacCTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wnzoOpaxeHHil B
coOMparuX U pacceuBarolmux JnH3ax. opMyrna TOHKOW JIMH3BL. YBEIUYCHUE,
JTaBaeMoe JIMH30H.

[Ipenensl OPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas onrtuka. HWurepdepeniuus cBera. KorepeHTHblE HCTOYHHUKH.
VYcaoBus HaOmOEHWS MaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. [udpakinmonnas pemérka. YciaoBue HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pHU TNAJCHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsspuszanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOEC NPUMEHEHUE: OYKH, JIyIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, AUPPAKIIMOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPacHpPOCTPAHEHUE, OTPAXKEHHWE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuOopHI.

[TonHOE BHYTpEeHHEE OTpaxkeHue. Monens CBEToBOAA.

HccnenoBanne CBOWCTB U300pakKeHUM B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenue narepdepeHium crera.

Hab6nronenne nudpakium cBera.

Hab6nronenue nucnepcuu cBera.

[lony4yeHune crieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tony4yeHnue crekTpa ¢ NOMOIIbIO TUPPAKIUOHHON PEIIETKY.

HabGnronenve noisipusanuu CBETa.

Yuenuueckuii sxkcnepumenm, 1abopamopmusie pabomol

W3Mepenue rnoka3aress NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKEHUI B JIMH3AX.

HabmroneHne nucnepcuu cBera.

Pa3jen 6. OcCHOBBI clielIUAJILHOM TEOPUH OTHOCUTEJIBLHOCTH
['panunbl  OPUMEHMMOCTH  KJlacCMYeckou  mexaHuku.  [locTymarts
CIEIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH



CBETa B BaKyyMe€, IPUHILIMI OTHOCUTEIIbHOCTU DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAICHUE
JUTVHBL.

DHeprusi U UMITYJIbC PEISITABUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUS
ITOKOSI.

Pa3znen 7. KBantoBasi puszuka

Tema 1. Dnemenmot KGAHMOBOU ONMUKU

®oronsl. Popmyna [1nanka cBs3u s3HEprUU POTOHA C €r0 YACTOTOW. DHEprus
U UMIyJbC (poToHA.

OTtkpeiTue u uccienaopanue Gorodrddexra. OnpiTel A. I'. CroneroBa. 3aKOHbI
dororddekra. YpaBuenue DitHmreitna mana dorodddexra. «KpacHas rpaHuia
dbotorddekra.

JaBnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHYECKOE JCUCTBUE CBETA.

TexHuueckne yCTpOMCTBA W TMpaKTUYECKOE MpUMEHEHUe: (OTOIIEMEHT,
doTomatymk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢(HeKT Ha YCTaHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO PoTodh (PekTa.

Cseronuon.

ConneuHas O6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3depdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas mopens aroma. llocrymarel bopa. M3nyyeHwe W mOrIomieHue
(GOTOHOB mMpuU TMepexojie aToMa C OAHOIO0 YPOBHS JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEUN 3HEPTrUM aToMa BOJOPO/A.

BonnoBeie cBoiicTBa yactuul. Bomusl e bpoiuis. KopryckynspHO-BOIHOBOR
Jyalu3M.

CHOHTAaHHOE U BBIHYXJAEHHOE U3JTyYECHHE.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOMN), 1a3ep, KBAHTOBbIN KOMIIbIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Onpenenenue NJIMHBI BOJHBI Ja3epa.

Hab6nronenne nuHeRYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

HaOmronenne nuHeyaToro CrexkTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTBI, JOKA3bIBAIOIIUE CIO0XHOCTh CTpoeHus snapa. OTKpbITHE



panuoakTuBHOCTH.  OmnbiThl  Pesepdopna mno  ompeneneHuio  cocTaBa
paauoakTUBHOrO wu3nydeHusa. CBoiictBa anbda-, Oera-, raMMma-U3JIy4eHHUS.
Binsinue paainoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA W HeWTpoHa. Hykimonnas momens simpa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. OJEKTpPOHHBIM U TO3UTPOHHBIM Oera-pacnaa. [amma-
U3JlydeHHe. 3aKOH paJl0aKTUBHOIO pacmaa.

OHeprus CBSA3U HYKJIOHOB B siipe. Saepubie cuibl. Jledekt macchl siapa.

Snepnsle peakuuu. /lenenue n cuHTe3 Aa€ep.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobGiieMbl U MEPCHEKTHUBBI
AJIEPHON DHEPTETUKU. JKOJIOTMUECKUE ACTIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAOIIOCHHS Y PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

dyHaaMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO (hM3MUeCKOil KapTUHBI MHPA.

TexHu4yeckue yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIit peakTop, atToMHas 6omoa.

Jlemoncmpayuu

Cu€TuMK MOHM3UPYIOIIHUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YyacTHll (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKH

Dtamnbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nmnoro nHeba. Co3Be3nus, spKue 3BE3JbI, IUIAHETHI, WX BUIUMOE
JIBIDKECHHE.

ConneuHas cuctema.

Conuue. ConHeuHast akTMBHOCThb. Mcrounuk sHepruum ConHila W 3BE3L.
3BE37bI, MX OCHOBHBIC XapaKTEPUCTUKU. J[Marpamma «CHEKTpajJbHBIM Kjacc —
CBETUMOCTB». 3BE3NIBI TJIABHOM ITOCJIEIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JIJIs 3BE3]] IJIaBHOM MOCIE0BATEILHOCTU. BHyTpeHHEe CTpoeHue

3B€31. COBpEMEHHBIE MPEACTABICHUS O MIPOUCXOKIECHUH U 3Bosonuu CollHLIa U
3BE3/1. DTallbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama T'amaktuka. Ilonoxenue u nBwxenune ConHua B
lNanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. YEpHBIE IBIPBI B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoi. 3akon Xa0661a. Paz0eranue rajakTuk.
Teopus bosnbiioro B3peiBa. PeMKTOBOE H31ydYeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiemMbl aCTPOHOMMUH.

Yuenuueckue nabniooenus

HabntoieHust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIbIOTEPHBIX



MPWIOKEHUM JJIsSI OTIpeIelICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOro MONYyIIApUs U SIPKUE 3BE3/IBL.

Habmronenus B reneckon JIynsl, muaner, Maednoro I1ytu.

O06o01maromniee NOBTOpeHne

Poner ¢u3uku W acTpOHOMUHM B HDKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJILHOM M ATUYECKOU cepax NesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJib (PU3UUECKON TCOPUHU
B (opMupoBaHMM TpENCTaBICHUA O (PUIMYECKOM KApTHUHE MHUpPA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABJIEHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3ydyenue kypca ¢uszuku 0a3oBoro ypoBHsA B 11 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJIEP)KATENIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJIIOIeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIE/Tb, U3BMEPECHUE.

Mamemamuxa: pellleHUE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKLIHMH HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
IPOW3BOMHBIC DJEMEHTApHBIX (DYHKIWM, TPU3HAKH TOMO00MS TPEYTrOJbHHUKOB,
ornpeJieNIeHne MIOoMAaau I0CKUX GUryp u oobema Ter.

buonocus: >nekTpudeckue SIBJIEHUS B JKMBOW NpHUpoJE, KojeOaTelbHbIe
JIBW)KEHUS B )KUBOW MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU NPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAS! CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpA30BaHMS KPHUCTAITUYECKON PEIIETKH, CHEKTPaTbHBIN
aHaJIu3.

l'eoepaghus: wmarHUTHBIE TOMIOCa 3€MJIM, 3aJieKHM MATrHUTHBIX DY,
dboTochEMKa 3eMHOM TTOBEPXHOCTH, MPECKA3aHUE 3EMIICTPSICCHUIA.

Texnonoeua: JHMHUM DJIEKTPONEpEnad, TE€HEpaToOp INEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIMOHHAs I€4Yb, pajap, PaguoONpUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,
conHeyHas 6arapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpemMera «@Du3nka» Ha YPOBHE CpPEOHETO O0OIIero
oOpaszoBaHus (0a30BbI YPOBEHB) JOHKHO OOECMEUUTh JOCTHUKEHUE CIETYIOIINX



JIJMYHOCTHBIX, MCTAITPCAMCETHDBIX U IMIPCAMCTHBIX 06p3,30BaTCJ'H::HBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE PE3YyAbTAThl OCBOCHUSI YUeOHOro npeaMera «Pu3nKay JOTAKHBI
OTpaXaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlN{, TO3WTHBHBIX BHYTPEHHHX  YOSXKICHH, COOTBETCTBYIOIINX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
OMbITA U OIbITA ACATEIBHOCTH B IPOLIECCE peaav3allid OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATENIbHOU JIESITENIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH IPaKAAHCKON MO3UIIMU 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT' 0O YJIeHA POCCUIMCKOr0 OOIIECTBA;

OPUHATUHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKHX T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO IEITEIBHOCTh B HMHTEPECAX TI'Pa)KAAHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMOJICHCTBOBATh C COL[MATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHMS :

c(hOpMUPOBAHHOCTH POCCHICKON rPaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3MA;

IIECHHOCTHOE OTHOILIEHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHUXEHUIM
POCCHIMCKUX y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLICHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTA YYEHOIO;

OCO3HAHUE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymiero (U3N4ecKo HayKe;

5) TPy/10BOT0 BOCTIMTAHUS:

UHTEpEC K pa3NudyHbIM chepaMm MNpodeccHOHANTbHON NeATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaaTnu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B 00JIacTU
($U3MKK Ha TPOTSHKEHUN BCEU KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCIUTAHUS:

C(OPMUPOBAHHOCTD HKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUE TJI00ATIBHOTO



XapakTepa dKOJIOTUUECKUX Npodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHUS LEJIeW YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA;

pacIIMpEHUE ONbITa JAESITEIbHOCTH HKOJOIMYECKONM HANpPaBJIEHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUU N0 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS :

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PHU3NIECKON HAYKH;

OCO3HAHWE LIEHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTh B TPOILIECCE
u3ydeHuss (QU3MKU  OCYIIECTBIATH MPOEKTHYHD U HCCIEAO0BATEIBCKYIO
JNEATENbHOCTh UHAMBUAYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aemicTBus:
CaMOCTOSITeTILHO  (opMyIHMpoBaTH W aKTyaIM3UPOBATh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNsaTh LEIu AEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHDKCHUS
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIaH pEIICHUs] MPOOJIeMbl C y4E€TOM aHaIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI JEATENbHOCTH;
KOOPJMHUPOBaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATLHOTO,
BUPTYQJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUC ITPHU PCIICHUH )KU3HCHHBIX np06neM.
ba3oBble HcCJIaEeaA0BaTEC/IbCKHUC HeﬁCTBHﬂ:

BJIa/IETh HAYYHOH TEPMHMHOJIOTHEN, KIOUEBBIMU MOHATUSAMU U METOIaMU
(bu3znyecKol HayKu;

BJIa/ICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATENBCKONW U TIPOSKTHOU JCSITeIbHOCTH
B obsactu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY
METOJIOB pelIeHUs 3a1ad (U3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3InIHBIX
METOJIOB TTO3HAHHS,

BJIAQJICTh BUJAMU JICATCIHHOCTH 1O TMIOJYYCHHIO HOBOTO 3HAHHUsS, €ro
UHTEpIpETAllY, TMPEeoOpa3OBaHUI0 W MPUMEHEHUI0O B PA3IMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHNN y4€OHBIX MTPOEKTOB B 00s1acT (pU3uKH;

BBISIBIISITh TIPUYMHHO-CJICAICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATH 3ajady,
BBIIBUTATh TUTOTE3y €€ peIleHus, HaXOAUTh AapTYMEHTHI i JOKa3aTelbhCTBA
CBOMX YTBEPXKJICHUH, 33]1aBaTh apaMeTPhbl M KPUTCPHUH PEIICHNUS;



aHAJIM3UPOBATH TIOJYYEHHbIE B XOJAE pEIIEeHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTb M (OPMYJIHUPOBATH COOCTBEHHbIE 3aladyl B 00pa30BaTEIbHOMN
JeSITeNbHOCTH, B TOM YHUCIIE TIPU U3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B TNPAKTUUYECKYIO 00JIaCTh
KU3ZHEIEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUTaTh HOBbIE UJI€H, IPejIaraTh OPUrMHANbHbBIE TOAXO/IbI U PELICHUS;

CTaBUTh IPOOJIEMBI U 33J]a4H, JOMYCKAIOLUE AIbTEPHATUBHBIE PELICHUSI.

Pa6ora ¢ undopmanmueii:

BJIa/IETh HaBBIKAMM IOJIy4€HUs MH(POpMALUU (PU3NUYECKOTO COJIEPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATH IIOMCK, AaHAJIU3,
CHUCTEMAaTH3allMI0 U HHTEpIpeTanuio HHOOpPMAlUKA Pa3IUYHbIX BUAOB U (opMm
IpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMALIUY;

UCTOJb30BaTh  CpeAcTBa  MHQPOPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTWHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3ajady ¢ CcoONrofieHueM TpeOOBaHMM HPrOHOMHUKH, TEXHMKH O€30MacHOCTH,
TUTHEHBl, PECypcoCOEpeKeHMs, MPaBOBBIX M  3TUYECKUX HOPM, HOPM
uH(GOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOr0 COAEpPKaHUSA B pa3IMYHBIX (hopmaTax c
y4€TOM Ha3HA4YeHUs MH(DOpMALMU U LENEBON ayIUTOPHUH, BEIOMpAs ONMTUMAIIbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3aLUH.

KoMMyHuKaTHBHBIEC YyHHBEpPCAJIbHbIEC yUeOHbIE 1eCTBUS:
OCYIIECTBIISITH OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEeSTENbHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(DJIUKTHBIX CHUTyallMii M CMsST4Yath
KOH()JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTbh CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJNICTB;

IIOHAMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM WM WHJIWBUIYaJIbHON
padoThI;

BBHIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEHUCTBUU € Y4ETOM OOIIMX
VHTEPECOB U BO3MOKHOCTEMN Ka)JOI'0 YJI€HA KOJUIEKTHUBA,

IIPUHUMATh LE€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ NOCTHXKEHHUIO: COCTAaBIISITh IUIAH JEUCTBU,
pacnpenensTh poiu ¢ Y4ETOM MHEHHUHM Y4YaCTHHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padOTHhI;

OLICHUBATh KAaue€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbl B



o0l pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE IPOEKThI, OLIEHMBATh HJIEM C TMO3ULKMU HOBU3HBI,
OpPUTMHAJIBHOCTH, NMPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTYaLMSIX, TPOSABIIATh TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS
Camoopranu3anus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHH, BBISIBISTH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHBIC 3aJ]aUH;

CaMOCTOSITEJIbHO COCTABIJISITH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOLITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pactIMpsaTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pELlIEHHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JSPYIUIUA B 00JACTH
(bu3HUKY, TOCTOSTHHO MOBHITIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IENISIM;

BJIAJCTh HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCMu Kak  OCO3HaHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;

HCITOIb30BaTh MPUEMBI pedIICKCUHU I OIEHKU CUTYyaIlud, BRIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHUBATHh PUCKU M CBOCBPEMEHHO NMPHHUMATH PEHICHUS 0 UX
CHI)KCHHUIO;

NPUHUMAaTh MOTHBBI W apPryMEHThI JPYTUX TIPH aHAIM3E pPEe3y/IbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ceOs, TOHMMAas CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apPryMEHTBHI JPYTrUX TIPH aHaJIu3€ pPe3yJIbTaTOB
NeSITeNbHOCTH;

MPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OMIHOKH.

B mporecce MOCTHIKEHHSI TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS IPOTPAMMBI
no ¢Gu3MKe 1 YPOBHS CpEIHEro o0Imero oOpa3oBaHUS Yy OOyYarolIUXCs
COBEPIIIEHCTBYETCS AMOITMOHAJILHBIN UHTCJUICKT, IpEATIONIaratoIIit
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh IIOHUMATh CBOE SMOITMOHAIBHOE



COCTOSIHHE, BUACTh HAMpPaBICHUS Pa3BUTHs COOCTBEHHOW 3MOIMOHAIBHOU CQeEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIUPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE TPHHHMAThH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCI K
SMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEeMIICHHE K JOCTHKCHHIO e U
yclexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATb HCXOJS U3 CBOMX
BO3MOXXHOCTEH;

HMIATUH, BKIIOYAIOIIEeH CIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €r0 NPU OCYIIECTBICHHHM OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BBICTPAMBAThH OTHOIICHHUSI
C IPYTMMH JIFOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTbh KOH(QIUKTHI.

MHNPEJMETHBIE PE3YJIBTATbDI

K konmy ob6yuenuss B 10 kJjacce mpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPa’kaTh CPOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUMN:

JIEMOHCTPHUPOBATh Ha TMpUMEpax Pojb U MECTO (UMK B (OPMHPOBAHUU
COBPEMEHHOW HAy4YHON KapTHHBI MHpa, B PAa3BUTUHM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN AEATEIHHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (PU3MUYECKUX MOJENeH:
MaTepHallbHasi TOUKa, MHEPIIHAIbHAS CHUCTeMa OTCUéTa, a0COIIOTHO TBEPIOE TETIO,
WJICaTIbHBIN ra3, MOJIENIA CTPOEHHUS Ta30B, )XKUAKOCTEN U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NPy pelIeHN N PU3NYECKHUX 3a]1ay;

pacrno3HaBaTh (pU3NUECKHE SBJICHUS (POLECCH) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA W
JNEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPAMOJIHUHENHOE
JBWKEHUE, CBOOOJIHOE TMaJIeHWe TeJl, JIBIJKEHHE IO OKPYXHOCTH, WHEpIIHS,
B3auMozeiicTeue ten, nudgys3us, OpOyHOBCKOE IBMKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJT MPU HAarpeBaHUM (OXJIAKIEHUHN), TEIIOBOE
paBHOBECHUE, WCIIAPEHHUE, KOHJCHCAILMS, IUIABJICHHUE, KPUCTAJUIM3alMs, KUIIECHUE,
BJIQYKHOCTh BO3/1yXa, NOBBIIICHUE ABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBHITOM
cocyle, CBf3b MEXAy [apameTrpaMHu COCTOSHHMsS Ta3a B M30IpoIeccax,
ANEKTpU3anus Tell, B3aUMOJACHCTBUE 3apsIIOB;

ONKCHIBATh MEXAHMYECKOE [IBIKCHHE, HCIOIb3ysd (PU3NYECKUE BEIMYMHBI:
KOOpJMHAaTa, MNyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuJa,
VMITYJIBC T€Ja, KUHETUYECKasl SHEPTHs, MOTCHIMAJIbHAS SHEPrUsl, MEXaHU4eCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH ONUCAHWW MPaBUIBHO TPAKTOBATH
(Gu3MUeCKUil CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS M €IUHULIBI,
HaXOJUTh (OPMYIJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYMHY C JAPYTHUMHU
BEJIMYMHAMU;



ONMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHMUS,
UCHIONIb3Ysl (U3MYECKHE BEJIMYMHBL: JaBJIE€HUE Trasza, TeMmIeparypa, CpeIHss
KMHETUYECKAsi DHEPrus XaOTUYECKOr0 IBWKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprus, padbora rasa,
KO3(Q(UIIMEHT TMOJIE3HOT0 JIEWCTBUS TEIUIOBOTO JBHUIaTelsl; MpPH ONUCAHUU
OPAaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCHOJb3yEMbIX BEJIMYMH, UX
0003HaUYEeHUS W €IUHUIBI, HaXOAUTHh (OPMYIbI, CBS3BIBAIONIME JaHHYIO
(GU3NYECKyI0 BEMUYUHY C IPYTHMH BETUIHHAM;

OMUCHIBATh U3YUYEHHBIE DIEKTPUYECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3YSl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AIEKTPUYECKOE I10JI€, HANPSKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh IMOTEHIUAJIOB;
OpY ONHWCAHUM MPABWIBHO TPAaKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3YEMBIX
BEIUYMH, MX OOO3HAYEHUS M EJMHHUIIbI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTUMHU BETUUMHAMU;

aHaAM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHMsSI MEXAaHUYECKOW DJHEPrUM, 3aKOH COXPAHEHHsS WMIIYJIbCa,
IOPUHLMI CYNEPIO3ULUHA CWI, NMPUHUMUII PaBHONPABUS HHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW DHEPTUM TEIUIOBOIO JABMKEHHS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHMS
JJIEKTPUYECKOr0 3apsiaa, 3akoH KylloHa, Ipy 3TOM pas3inyarh CIOBECHYIO

GbOopMYIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BbIPAXKEHUE U YCIOBHUsS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JIEUCTBUSL  MAlllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3jnyarh yCIOBUSA MX O€30MaCHOr0 MCHOJIb30BAHMS B
TIOBCEITHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI O MCCIEAOBAaHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHM, TpPU ITOM
dbopMmynupoBaTh TpoOieMy/3agady M THUIOTE3Y Y4YeOHOro  DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIJI0KEHHOTO O0OpYyIOBaHUS, TPOBOAUTH OMBIT U
dbopMyIUpOBaTh BHIBOIHI;

OCYUIIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYHUH, TPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (U3UYECKUMU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
dbuKcupoBaTh pPE3yyibTaThl MOJYYCHHOM 3aBUCUMOCTH (U3UYECKUX BEIUYHUH B
BUJIE TAONIUI ¥ TpadUKOB, I€TaTh BEIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

co0nrofaTh mpaBwia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUMN B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-MCCIENIOBATENbCKOM W MPOEKTHOM
JESATENbHOCTA C HCHOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1A0OPATOPHOIO



000py10BaHUS;

pemaTth pacu€THbie 3a7a4d C SBHO 3aJaHHOM (U3WYECKOM MOJIEIbIO,
UCTIONB3YsI (U3MUECKUE 3aKOHBI U MPUHITUITEI, HA OCHOBE aHAJIU3a yCIOBUSA 3aa4H
BEIOWpATh (DU3UYECKYIO MOJIENb, BBIACIATH (PHU3UYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOoauMBbIe i €€ peIleHUs], MPOBOAUTh PAacu€Thl U OIEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAaYEHUsI (PU3HMYECKON BEIMUUHBIL;

peniaTh KAYeCTBEHHbBIE 3aJ/laui: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXXICHUM C OMOpON Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nUecKue sIBJICHNUS;

UCIIONB30BaTh  TMPU  pEIIeHWHM  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH(GOpPMAIIMOHHbIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TPEJCTaBICHUSI YUeOHON M HAYYHO-TIOMYJISIPHON MHGOpPMAIINH, TTOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUECKU aHAIM3UPOBATh MOTYyYaeMyt0 HH(OPMALIHIO;

MPUBOUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOSKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHME IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHiA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KH3HU
JUIsl obecnieueHusi 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU

yCTPOWMCTBAMH, ISl COXPAHEHUS 3[I0OPOBBSI U COOIIOACHHSI HOPM DKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KAIOIIIEH cpeie;

paboTaTh B TpyNIe C BBHINOJHEHHEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbI, PAIMOHAIBHO pacHpenensTh OO0sI3aHHOCTH U
IUTAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJIEKBATHO OIEHUBATH
BKJIaJ] K&XJIOTO U3 YYaCTHUKOB TPYIIIIHI B PEIICHUE pacCMaTpUBaeMOil MPOOIEMBI.

K konmy obyuenuss B 11 kjacce mpeameTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEPax pojib U MecTO (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKOW AEATENHHOCTU JIOJEH, IEIOCTHOCTh M E€IMHCTBO
dbuznuecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIGI TPUMEHEHUS W3YYCHHBIX (DU3UICCKUX MOJICIICH:
TOYCYHBIN SJICKTPUUECKUN 3apsi, JIyd CBETa, TOUCHYHBIN UCTOUYHUK CBETA, s/IEpHAS
MOJIETIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa NpPHU pelIeHuHu (HU3NUIECKUX
3aj1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMHUKHN U KBAHTOBOW (DPU3UKH: DJIEKTPUYECKAsT MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aUMOCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJNS Ha
NPOBOJHUK C TOKOM M JBIXKYIIUHCS 3apsl, AJIEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, TPSIMOJIMHEHHOE pAacIpOCTpaHEHHWE CBETa, OTpaKEHHE, MPeTOMIICHHE,
uHTepPepenHnus, audpakuus W TOJApU3alUs  CBETa, JHCIEpCUs CBETa,
doroanexTpuaeckuit 3gdext (hoTtodddeKT), CBeTOBOE NaBlieHNE, BOSHUKHOBEHUE



JIMHENYATOrO0 CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaaOaKTUBHOCTB;

OMUCHIBATh W3yYECHHBIE CBOWMCTBA BEIIECTBA (DJIECKTPUUECKHUE, MArHUTHBIE,
ONTHMYECKHE,  DJIEKTPUYECKYID  IPOBOJUMOCTh  Pa3IW4HBIX  Cpel) H
ANIEKTPOMArHUTHbIE SABJIEHHS (IIPOLIECCHI), HCIONb3Ys (PU3NYECKHE BEJIUYUHBI:
ANEKTPUYECKUIN 3apsl, CWIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs cujia, paboTa TOKa,
MHAYKLOHAST MarHUTHOrO Iojis, cwia Ammepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIKW, SHEPrusl JJIEKTPUYECKOrO M MArHUTHOIO MOJEW, NEPUOA U 4YacToTa
KoseOaHuii B KoyieOaTelbHOM KOHTYpe, 3aps] M CWia TOKa B IMpoliecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHui, (OKyCHOE pacCcTOsSHUE W
ONTUYECKAasl Cuja JUH3bI, NPHU OIKCAHUHU MPABWIBHO TPAKTOBATh (PU3HMUECKUIA
CMBIC]I HCIOJIB3YEMBIX BEJIWYMH, KX OOO3HAYEHUS M €IUHMIIbI, YKa3bIBATh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBJICHUS U TMPOIIECCHI, HCIOJIb3Ys
du3znueckre BEIUYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
94acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, MIEPUO]T TIOTypaciaa, SHEPTHsl CBsI3U
aATOMHBIX SiIep, MpPU OINUCAHUU TPABWIHHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OOO3HAUCHMS W EIUHUIILI, YKa3blBaThb (hOPMYJIBI,
CBSA3BIBAIONIME JIAaHHYI0 (DU3MYECKYI0 BEIMYHMHY C JPYTUMHU BEIMYUHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUECKON BEITNUNHBI,

aHATM3UPOBATHh (PU3WYECKHUE MPOIECCHl U SBICHUS, UCTONB3YysS (PU3NUECKHE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalljIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jkoyma—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKLIHUH, 3aKOH MPSMOJIMHENHOI0 PACIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE ODWHIITEHHa aia GorodddekTa,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAaHEHUsS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPaHEHHs MacCOBOr0 yucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacrajia, Mpu 3TOM pas3indaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTpEENATh HAMpaBJIE€HUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJISl TPOBOAHUKA
C TOKOM, cuJibl Amnepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKEHHME, CO37aBa€MOE€ IUIOCKHM 3EpPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTBHI IO MCCJIEAOBAaHUI0 (PU3MUECKUX SIBJICHUU U
IPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopMmynupoBaTh TpoOieMy/3agady H THUIOTE3y Yy4eOHOTO  IKCIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOIO0 OOOpYIOBaHUS, MPOBOJAUTH OMBIT U
dbopMyIUpOBaTh BHIBOJIHI;

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIE MU3MEPEHUs (PU3NUECKUX BEIUYUH, HIPU



3TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEpPEHUS W WUCIOJIb30BaTh W3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH U3MEPECHHUIA;

UCCIIEJIOBATh 3aBUCUMOCTH (PH3WYECKUX BEIWYUH C  HCIOIH30BAHUEM
OpSIMBIX HM3MEPEHHI: TMPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYHMH B BHUIE TAOJHUIl H
rpaduKOB, AENaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICTOBAHMUS;

coOJIr01aTh TMpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH WCCIICIOBAHHA B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIBCKOW U MPOCKTHOM
JEATENHHOCTA C WCTOIh30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemars pacuéTHble 3aJayd C SBHO 3aJaHHOW (DHU3MYECKOW MOJIENbIO,
UCTIONB3YsI (PU3MUYECKHE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u

BbIOMpaTh (PU3NUECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEoOXOoAMMBIE JUIsl €€ pelleHUusl, MPOBOAUTHh PACUEThl U OLEHUBATh PEAbHOCTD
HOJIYYEHHOr0 3HaYeHUs (PU3NYECKOI BETUINHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEITPOTUBOPEUUBYIO
LIEMIOYKY PACCYKICHHU C OINOpPOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznYecKue sIBJICHNUS;

UCNONb30BaTh ~ MpPU  pELIEHUH  y4eOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAIIMOHHbBIE TEXHOJIOTUHU AJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y IPEJICTaBIECHUs YU4e€OHON M HAyYHO-IOIYJISIPHOW MH(OpPMALUK, OJTyYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATh MOJIYyYaeMyr0 HH(POPMALIHIO;

OOBSICHATh TNPUHLIMIBI JEHCTBUS MAIIMH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUS X 0€30MacHOIr0 MCIIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOAUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIEr0 MHUpa, B Pa3BUTHUE
TEXHUKU U TEXHOJOTUI;

UCTIOJIh30BaTh TEOPETHUYECKHUE 3HAHUA MO (U3MKE B MOBCETHEBHOW >KU3HU
1 obecriedeHnst 0€30aCHOCTU IpU 00pallleHuu ¢ IpubopaMu U TEXHUYECKUMHU
YCTPOWCTBAMHU, JUIsl COXPAHEHUs 3[I0POBbSI U COOIIOACHHSI HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TpyNI€ C BBIINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TIpyHNbl, PAaLUOHAIBHO PpACHpPEleNiaTh OO0S3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&XJI0TO U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMO POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nugpoBbIe
Ne ni/m P KonTpoibhbie IIpakTH4eckue (P )
NMPOrpamMmbl Bceero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®PUBUKA U METO/JbI HAYYHOI'O IIO3HAHUA
Bbubmnorexa [IOK
11 o 2
W3WKa ¥ METOJIbl HAYYHOTO TTIO3HAHUS httos://m.edsoo.ru/7fALbF72
Hroro mio paznery 2
Paznen 2. MEXAHUKA
butmoreka LIOK
2.1 K 5
HHeMaTIe https://m.edsoo.ru/7f41bf72
butmoreka LIOK
2.2 7
Aumamka https://m.edsoo0.ru/7f41bf72
butmoreka LJOK
2.3 3 6 1 1
AICOHDT COXPAHCHITT B MEXATIHIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubmmorexa [JOK
' Teopuu https://m.eds00.ru/7f41bf72
butmoreka LIOK
3.2 O 10 1
CHOBBL TCPMOAMHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bu6mmoTteka [JOK
' da30BbIe MEPexXOIb! https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUHAMUKA
bubmnoreka [IOK
4.1 1 1
UIeKTpoCTaTHi 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYecKUid TOK. TOKH B 12 1 bu6mmorexa [JOK
' PA3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Uroro mo pazneny 22
PezepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
11 KJIACC
KosauyecTBo yacoB DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3aesioB 4 TeM (mudposbie)
Ne i/ Kontpoabubie | IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. QJIEKTPOAUHAMHUKA
11 MaruautHoe none. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka [IOK
' MHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no paznery 11
Paznen 2. KOJTEBAHUS U BOJIHBI
21 MexaHn4ecKre W EKTPOMAarHUTHBIE 9 1 bub6mmoreka [JOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkrue W 3IEKTPOMArHUTHBIE 5 1 bubnunoreka [HOK
' BOJTHBI https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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2.3 Onruka

10

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

Hroro no pa3nery

24

Pazgen 3. OCHOBBI CHIEIIUAJIBHOM TEOPUHW OTHOCHUTEJBHOCTH

31 OCHOBBI CITelIMaIbHOM TEOpUH 4 bubamnoreka LHOK
' OTHOCHUTEJILHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznea 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOM ONTHUKA 6 Bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.2 C 4
TpoeHie aToMa https://m.edsoo.ru/7f41c97c¢c
Bbubmunoteka [IOK
4.3 A 5
TOMHOE AApO https://m.edsoo.ru/7f41c97c
Hroro o pasueiry 15

Pazpea 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNeMEeHTBI aCTPOHOMHUHU U acTPODHU3UKU 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE MTIOBTOPEHUE
6.1 O06o01atoiiee TOBTOPEHHE 4 Et?[i?;;f(iiggﬁfﬂcg?c
Uroro no pazneny 4
PesepBHOE Bpemst 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




INOYPOYHOE ININIAHUPOBAHME 10 KJIACC

KounvecTBo yacos JJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoJbHble IIpakTuyeckue
n/n Beero H3ydeHust o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
®duznka — HayKa o IpUpoie.
1 H Y PHPOZ 1 bubmmorexa [IOK
ay4YHbIE METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaloIIero Mupa
Ponb u mecTo ¢pusuku B

5 (hopMHUpPOBaHUN COBPEMEHHOM 1 bubmmortexa [IOK
HAay4HOU KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTAYECKOU AESITEIHFHOCTH JIFOEeHU
Mexanudeckoe IBUKEHHUE.

3 OTHOCUTEIPHOCTh MEXaHUIECKOT'O 1 butnuoreka LIOK
nBwkeHus. llepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE npsiMoNIMHENHOE 1 1.IIpocpopuenTartus bu6nunorexa HOK
IBIDKECHUE. (mucmeTep) https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOIMHEHHOE 1 bubnuoreka LIOK
JIBOKEHUE https://m.edsoo.ru/ff0c372e

6 CBobopHOe majienue. Y CKOpeHue 1 bu6mmorexa [IOK
CBOOOIHOTO ITaICHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe NBUKEHUE.

7 JBrmkeHre MaTepuanbHOM TOUYKHU IO 1 bubmmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 IIpunmun otHOcuTENbHOCTH ["anues. 1 bubnuoreka [IOK



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

WHepuuanpHble CUCTEMBI OTCYETA.
IlepBerii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

butnuorexa LIOK

9 .B i
CYTCPHOSHIHH CHIT TOPOvaaKOH https://m.edsoo.ru/ff0c3be8
HproToHa mist MaTepuaabHONU TOYKH

10 Tpertwnit 3akoH HeroToHA 1151 bu6mmorexa [IOK
MaTepUaTbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOTo TiroteHus. Cuna

11 m P bubnuoreka [IOK
TsokecTH. [lepBas kocMudeckas

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHt tpeHus. 2.podopuentarms

i . P (ug Y (BonuTeID) Bubmnorexa [IOK

Wa COMPOTHUBIIEHUS TPHU JBWKEHUU
P b A https://m.edsoo.ru/ff0c3f76
TeJla B JKUJIKOCTH WJIH Ta3e
[MoctynaTtensHOE U BpalaTeaIbHOE

14 JBKEHHE a0COIIOTHO TBEPIOTO TENa. bubnuorexa LIOK
MowmeHnT cunbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
NMiynec MaTepUaIbHOM TOUYKH,

15 CHCTEMBI MaTepHUAJIbHBIX TOYEK. bubnmmnorexa HOK
Nmmynee cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIyJibca. PeakTuBHOE ABMKEHHE
PaGota 1 MOUTHOCTB CHJIBI.

16 Kunetndeckas 3Heprusi MaTepuaibHON bu6mmoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUU

17 [MoreHnmanpHas SHEPTHSL. Bubmnorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[MoTeHumanpHas SHEPTUS YIPYTO

e OopMUPOBaHHOM NPy KUHBI.
[NoTenuuanbHas 3Heprus Tena BOJIN3H
MTOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[loTenunanbHble U HEMOTEHIMATBHBIE
cuibl. CBsi3b pabOThI
HETIOTEHIIUAJIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEpPruu

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

19

JlaGopaTtopnas pabora
«HccnenoBanue cBsA3U pabOTHI CHUIIBI C
W3MEHEHHEM MEXaHMYEeCKOW YHEPTUH
TeJa Ha PUMEPE PaCTSIKEHUS
PE3UHOBOIO KIyTa)

20

KonrtponbHas padoTa no reme
«Kvnemaruka. J[nHamuika. 3aKOoHbBI
COXpPAHEHHUs B MEXaHUKE»

butmuorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-
KHMHETU4eCKOH Teopun. bpoyHoBckoe
neuxenue. Audodysus

butmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep IBHXKEHUA U
B3aMMOJCHCTBUSI YaCTHUIl BEILIESCTBA.
Mopenu cTpoeHUs ra30B, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. Konnuectso
BerecTna. [loctossnHas ABoraapo

3.IIpodopuenranms
(;tabopaHT)

24

TennoBoe paBHOBecue. TemrepaTypa



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

nu €€ m3Mepenue. [llkama temneparyp
enbscus

WUneansueiii ta3 B MKT. OcHoBHOE

bu6mmorexa [JOK

25
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak mepa

26 cpenHel KHHETUYECKON SHEPTUuun bubmuortexa [IOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MemnneneeBa-Knaneipona

27 3akoH /lanpToHa. ['a30BEIC 3aKOHBI
JlaGopaTtopnas paboTa

28 «MccnenoBanue 3aBUCUMOCTH MEXITY
rapaMeTpamMiu COCTOSHUS
pa3peKESHHOTO ra3a»

29 M3omnporecchl B U1€alIbHOM Ta3e U UX Bbubnuoreka LIOK
rpadguyueckoe npeacTaBiIcHUe https://m.edsoo.ru/ff0c570e
BHyTpeHnHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U

30 crocoObl e m3meHeHus. KomuvectBo bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHssS https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOTO HJI€aTHLHOTO
rasza

bubmnorexa [IOK
31 Bunp Terutonepeaun
A ped https://m.edsoo.ru/ff0c5c36
VnenbHas TETUIOEMKOCTH BEIIIECTBA.
butnuorexa LIOK
32 KonnyecTBo TeninoTs! npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenavye. AnuadaTHBIN MPOIECC
33 IlepBoIil 3aKOH TEPMOIUHAMHUKH U €TO bubnnorexa [JOK

MPUMEHECHHE K M30IpoIieccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoGpatumocTs mporieccoB B

bubmnorexa [IOK

34 .B 7
FIPHPOJIS. BIOPOH SaKon https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKHI

35 Ipuntmn neiicteus u KI1J[ TenoBoi Bubmnorexa [IOK
MallIHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIT/]

37 Okonornyeckue npooseMsl
TEIJIOOHEPTEeTUKHU

38 O6o6maromuit ypok «MonekynsapHas bubmmortexa [IOK
(uzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
Konrtponbhas padota no reme Eu6 OK

39 «MonekynsipHast ¢pusrka. OCHOBBI mommoreka I

https://m.edsoo.ru/ff0c6a50

TEPMOJTHUHAMUKI

40 [TapooOpazoBanue 1 KOHIACHCAIIHS. bubnmnorexa [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U1 OTHOCUTENbHAS 4.IpopopuenTarys G OK

41 BIIQYKHOCTh BO31yXa. HachIeHHbII (ruxponor) ubmaoreKa L
Hap https://m.edsoo.ru/ff0c64d8
Trépnoe teno. Kpucramnmnyeckue u

42 amopdHbIe Tena. AHU30TPOMHS bubmmortexa [IOK
CBOMCTB KpuCTaJ1oB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTaiel. COBpEMEHHBIE MaTepUaIIbI
[InaBneHne U KpUCTAIUTU3AIHSL. Eu6 110K

43 VaenpHas TEIUIOTa IUIABJICHUS. HbHoTeka
CyGumars https://m.edsoo.ru/ff0c6708

44 YpaBHeHHE TEIIOBOTO OajaHca bubmorera [IOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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Onextpusanus Tea. DIEKTPUUECKUM

bubmnorexa [IOK

45 .
3apslL. /1Ba BUIIA SIICKTPHYECKHX https://m.edsoo.ru/ffOc6bcc
3apsioB
TIpoBOHUKH, TUDISKTPUKH U
46 H(f)n TIPOBOJHUKH 3aK(f)H COXpaHEHUs bubmorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
BzanmoetictBue 3apsaoB. 3akoH
47 Kymona. ToueyHBINH SIeKTPUUECKUN bubmaorexa [IOK
y ) P https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTh 3IEKTPUIECKOTO
48 nosist. [lpuHIun cynepno3uuu bu6nmmnorexa HOK
3JIEKTPUYECKUX Nosiel. JInnun https://m.edsoo.ru/ff0c6df2
HaNpPsHKEHHOCTH
PaboTa cuit aekTpocTaTHIecKoro
49 ons. IMorennuan. Paznoc bubamorexa LIOK
noist. [Torenman. HOCTBH
1 https://m.edsoo.ru/ff0c6f00
HOTEHIINAIOB
IIpoBOOHUKH U TUITIEKTPUKHU B
P P Bbubmnorexa [IOK
50 3JIEKTPOCTATUIECKOM TIOJIC.
https://m.edsoo.ru/ff0c7018
JusnekTpuueckas MpOHUIIAEMOCTh
Bbubmnorexa [IOK
51 DnekrpoéMkocThb. Konaencaro
P 8 P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIJIOCKOTO
52 KOHJIEHCATOPa. DHEprus 3aps>KEHHOI O bubmaorera [IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHas pabota "M3mepenne
AIIEKTPOEMKOCTH KOHJIeHCcaTopa"
54 [IpyHUKN AEUCTBUSA U NPUMEHEHUE

KOHICHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammapara, CTpyHHOTO IpHHTEpa.
DnekTpocTaTH4ecKas 3allnTa.
3a3eMiieHHEe AIEKTPOIpUOOpOB

55

DJIEKTPUYECKUN TOK, YCIIOBUS €0
cymectBoBaHus. [locTOSHHBIN TOK.
Cuia Toka. HanpsikeHue.
Comnpotusnenue. 3akoH Oma st
y4acTKa Lenu

56

[MocnenoBarensHOE, apauIeNbHOE,
CMEIIAaHHOE COSANHCHIE
MpoBOAHUKOB. JTabopaTopHas pabota
«M3ydeHune cMeIaHHOTO COSIMHEHUS
PE3UCTOPOBY

5.podopuenranus
(3MeKTpUK)

bubmuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH PIEKTPUUYECKOTO
Toka. 3akoH Jlxoynsi-Jlenna

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma i1l TOTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJIC uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

bubnuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs MPOBOAMMOCTB TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COIIPOTHUBJICHUS] METAJJIOB OT
Temrieparypbl. CBEpXIPOBOIUMOCTh

60

DJIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

61

[TonmynpoBoiHMKH, WX COOCTBEHHAs U
MpUMecHas MpoBoAMMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBoIHUKOBBIE

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



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

pUOOPHI

DIEeKTPUYECKUI TOK B pacTBOpax v

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka LIOK
DNEeKTPONUTHYECKAs JTUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DIIEKTPpUUYECKUH TOK B Ta3ax.

63 CaMOCTOSATEILHBIN U 1 bubmuoreka [IOK
HECaMOCTOSITeNIbHBINA pa3psia. MomHusl. https://m.edsoo.ru/ff0c84ae
[Inaszma
DneKTpuyecKue Npudopsl U

64 YCTPOMCTBA U X MPaKTHUECKOE 1 bubnuoreka LIOK
npuMeHeHue. IlpaBuna TexXHUKU https://m.edsoo.ru/ff0c86fc
06e30macHOCTH

65 OO6o06maromui ypok 1 bubnuorexa [JOK
«DIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KontponbHas padoTa nmo reme

66 «Qnekrpocrartuka. [locTosHHBIN 1 bu6nmnorexa [HOK
ANIEKTpUIeCKui TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PezepBnblit ypok. Kontponbhas 1 bubnmuorexa [IOK
paborta mo Teme "DeKTpoauHaMuKa'" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubmmorexa [IOK
no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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 KITACC

KouuyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudposwIe
n/n Tema ypoxa Bceero Kourpoapupie | - Hpakrueckue u3y4yeHusi | oOpa3oBaTe/ibHbIC
padoThI padoThI pecypes
[TocTossHHBIE MAarHUTBI U UX

1 B3auMo/JieicTBHE. MarHuTHoe II0Jje. 1 bubnuorexa IJOK
Bekrop marautHoM nnaykuuu. Jlnauu https://m.edso0.ru/ff0c9778
MarHUTHON UHAYKLHUH
MarnuTHOe 1oJie MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 Bubnunoreka LIOK
B3anmopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas padota «M3yueHue 1 1 bubnunoreka [IOK
MAarHUTHOTO TIOJISI KAaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO MOJIST HAa
nmpoBoHUK ¢ TokoM. Cuna Ammepa.

4 JlabopaTopnas padoTa 1 1 bubmuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOI'O MOJIS HA

5 JIBIDKYIIYIOCST 3apsDKCHHYIO YaCTHILY. 1 bubnmnoreka [IOK
Cua Jlopenna. Paborta cumst https://m.edsoo.ru/ff0c9df4
JlopeHiia

6 OnexkTpoMaruuTHas MHIyKIus. [loTok 1

BEKTOpa MarHuTHOM nHaykuuu. 3J1C



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

WHIYKIWAWA. 3aKOH 3JIEKTPOMarHUTHON
nHayknun @apanes

JlaGopaTopnas pabota
«HccnenoBanue sIBIEHUS

3JE€KTPOMArHUTHON MHIYKLIUW»

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

NunykTUBHOCTS. SIBIEHNE
camonHaykiuu. DJC caMOMHIYKIUY.
DHeprust MarHUTHOT O MOJIS KaTYIIKHU ©
TOKOM. DJIEKTPOMAarHuTHOE MOJe

bu6anorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuuecKkHne yCTpONCTBA U UX
IIPUMEHEHNE: TOCTOSTHHBIE MarHUTHI,
3JI€KTPOMArHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHIL,
VMHJIYKIIMOHHAsI [1€Yb

10

OO6o06maronmii ypok «MaraurHoe
nosie. NEKTPOMATHUTHAS WHIYKLIHS

bubnuorexa IJOK
https://m.edsoo.ru/ffOcab82

11

KonTtposbHas padora mo teme
«MarautHoe noJe.
DNEeKTpOMarHuTHAsT WHIYKIIUS

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

12

CBoOoHBIE MEXaHUUYECKHE
Konebanus. ['apmoHnyeckue
KojebaHusl. YpaBHEHUE
FapMOHUYECKUX KOJICOAHUH.
[IpeBpamienne s3neprun

bubmmnoteka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
repuojia MaJIbIX KoJieOaHui Tpy3a Ha
HUTU OT AJIMHBI HUTHU U MaCChbI pr3a»



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

14

Koneb6arenbhplii koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
uzieaJbHOM Kojie0aTeIbHOM KOHTYPE.
AHanorus Mexay MeXaHW4eCKUMH U
AJIEKTPOMArHUTHBIMU KOJeOaHUAMU

bubanorexa IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs PHEPTUHU B UJICATHHOM
KoJ1e0aTeIbHOM KOHTYype

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

16

[IpencraBnenue o 3aTyxarMmux
KoJjieOaHusx. BeIHyXIeHHbIE

MexaHudeckue konebanus. PezoHanc.

BBIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KOJIe0aHus

bubmnoteka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii TOK. CHHYCOUIATTBHBIN
MepeMEeHHBIN TOK. MOIITHOCTH
MEPEMECHHOT'O TOKA. AMHHI/ITYJIHOC n
JIEUCTBYIOILIEE 3HAUEHUE CUJIBI TOKa U
HanpsHKEHUst

buobanorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepejada 1 norpeOieHue
NEKTPUYIECKOH IHEPTUU

6.1Ipodopuenrarus
(37EKTPUK)

19

YCTpOHCTBO U NPAKTUUECKOE
MIPUMEHEHNE JIEKTPUIECKOT0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JINHUM 3JIEeKTpoliepeaay

bubnuorexa IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKU TIpU
HPOU3BOACTBE 3IEKTPOIHEPIUUL.
KynbTypa ncronp3zoBaHus



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

ANEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU

MexaHu4eckue BOJIHBI, YCIIOBUS
pactpoctpanenus. [lepuoa. CkopocTtb

Bbubmunoteka [IOK

21
pacrpoCcTpaHEHHs U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[TonepeuyHsle U MPOAOIHHBIE BOJIHBI
99 3Byk. CxopocTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DEeKTPOMAarHuTHHIE BOJHBI, UX
23 cBoicTBa U ckopocTsk. IlIkana butanorexa LIOK
POCTE- https://m.eds00.ru/ffoccfed
AJICKTPOMArHUTHBIX BOJTH
[TpuHIHUITBI pagUOCB3H U
24 TeneBujieHus. PazButue cpencTs
cBsi3u. Paguonokanus
o5 Kontponbnas padora «Konebanus u bubnuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacnipocTpaHeHUE
26 CBETa B OJHOPOJHOU cpeje. bubmmoreka [JOK
Toueunslit ICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus cBeta. [loctpoenne brbmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TIIOCKOM 3epKaje
IIpenomnenue ceera. IlonHoe
08 BHyTpeHHee oTpakeHue. [Ipenenbublii bubmuoreka [JOK
YTOJI HOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPaKEHUS
29 JlabopaTtopnas pabota «3mepenue bubmuoreka [JOK



https://m.edsoo.ru/ff0cca54
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

IMOKa3aTeJIA IMPEJIOMJICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [Toctpoenne nzoOpakeHui B

bubanorexa IIOK

30 nuH3e. PopMysia TOHKOM JIMH3BI.
P https://m.edsoo.ru/ffOcdd1e
YBenu4ueHue JINH3bI
JlaGopaTopnas pabora
31 «HccnenoBanue CBOWCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cera. Cii0KHBIN COCTaB
30 oenoro ceera. Lget. JlabopaTopHas
pabora «Habmonenue nucrepcuu
CBETa»
33 Wurepdepenmms ceera. Jndpakims bubnmnoreka [IOK
cBeta. {udpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTb CBETOBBIX BOJIH. Bubnnoreka LIOK
[Nonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue nNpuOOpsl U YCTPOUCTBA U
ycaoBUsS UX 0€301MacHOr0 MPUMEHEHUS
['paHMIIBI TPUMEHUMOCTH
36 KJIaccuuecKkor MexaHukd. [locTynaTsl bubnuotexa LIOK
CIeUaJIbHOM Teopuu https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTETBHOCTh OJHOBPEMEHHOCTH.
37 3amMmeyIcHHE BpeMe COKpalllcHUE brbmorera [IOK
MeJIJICHUE BPEMEHU U COK HU
8 P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprus U UMIYJIbC PEJIITUBUCTCKON
N bubnunoreka [IOK
38 gacTHbl. CBSI3b MAacChl C SHEPTHEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJTbCOM. DHEPTHUS TTOKOS
39 KoHntposbHas pabora «OnTuka. bubmuoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

OCHOBBI CIIETUAIBHON TEOPUH
OTHOCHUTEIILHOCTH))

https://m.edsoo.ru/ffOcf6f0

®oronbl. Popmyna [lnanka. DHeprus

bubmmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAaHUE
bu6 OK
41 dotoaddekra. OnbiTer A. T'. noimorexa 1
C https://m.edsoo.ru/ffOcffc4
TOJIETOBA
3akonbl porodddekra. YpaBHEeHHE
b K
42 Oitnmrelida g potosaddexra. htlfij_j;I;T:;(;?g #10d015¢
«Kpacnas rpaaumna» gporodpdexra DS '
JlaBnenue ceeta. OnbiTh! 1. H. B OK
43 JlebeneBa. XuUMHAUECKOE NENCTBHUE nbnuorexa I1
cera https://m.edsoo.ru/ff0d04a6
TexHHuecknue ycTpoicTaa u 7 IIpodopuentartus
. (nmxenep Kull)
44 NPaKTUYECKOE TMPUMEHEHHE:
¢doro31eMeHT, POTONATUHK,
coJTHeYHas OaTapesi, CBETOIUO.
45 Pemenune 3agad mo reme « AneMeHTHI bubanoreka IIOK
KBAHTOBOM ONITHUKMU» https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcona. OnbITHI B OK
46 Pesepdopna mo paccesHHIO 0-9aCTHIL. nommotera [
ITaseTapHas Mogeb atoma https://m.edsoo.ru/ff0d091a
JIaHeTapHast MOJACITb AaTOM
bubanorexa IIOK
47 [Toctynater bopa
TYATR Hop https://m.edsoo.ru/ff0dOafa
Nznydenune u nornomenue GOTOHOB
48 TIpY TIEPEX0/Ie aTOMa C OJTHOTO YPOBHSI EtTi?;;T:;Z?B/I:fO d0afa
SHEPrUM Ha JAPYroi. Busl criekTpos st '
49 BonnoBsie cBolicTBa yacTuil. BoiHbl bu6mmoreka [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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

ne bpoiins. KopnyckynsipHo-
BOJTHOBOW ayanu3Mm. CIIOHTaHHOE U
BBIHYJICHHOE H3ITy4yeHUe

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH. OMBITHI
Pesepdopna no ompeneneHuro cocrasBa
PaAMOAKTUBHOIO W3ITyYEHUs

bubnuorexa IJOK
https://m.edsoo.ru/ff0d0fd2

51

CnoiictBa anbda-, 6eTa-, TaMma-
n3nydeHus. BiusHue
PaIMOaKTHBHOCTH Ha JKUBbBIC
OpraHU3MbI

52

OTKpbITHE TIPOTOHA ¥ HEUTPOHA.
NzoTonsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznyyeHue

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

53

OHeprus CBA3U HYKJIOHOB B sIIpeE.
AnepHsbie peakuuu. AnepHbIil
peaxTop. [Ipo0iemMbl, mepCeKTHBEI,
9KOJIOTMYECKUE ACTIEKTHI 51 IEPHOU
SHEPreTUKU

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

54

OnemeHTapHble YacTULbL. OTKpBITHE
MO3UTpoHa. MeTobI HAOMIOICHUS U
pPErucTpalyy MEMEHTAaPHbBIX YaCTHII.

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

55

Bun 3sé3anoro Heba. Co3Be3nus,
HpKI/IC 3Bé3ﬂbI, IUVIaHEThI, UX BHIUMOC
nsrokenue. CojtHeuHas cucreMa



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

56

Comnane. ComHedHass aKTHBHOCTD.
Uctounuk suneprun ConHia u 3BE37]

57

3BE&3J1bI, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3/bI TJIaBHOM
Mocae0BaTeIbHOCTU. BHyTpeHHee
crpoenue 38€31. COBpeMEHHBIC
MPEACTABICHHUS] O MIPOUCXOXKJCHUN U
spoJrrorny CoJrHIa U 3BE3 T

58

Muneunsriii [1yTe — Hama ['amakTuka.
ITonoxenune u nBuxenue CoJIHIIA B
INanaktuke. ['anaktuku. YépHble
JIBIPBI B S/Ipax rajlakTUK

59

Bcenennas. PazOeranne rajakTuk.
Teopus bonsiroro B3peisa.
PenukToBOE M3NMyUEHUE.
MeTtaranakTnka

60

Heperennsie mpobaemMbl acTpOHOMUHU

61

KonTtponbHas pabota «D1eMeHThI
ACTPOHOMUH U aCTPOPHUZUKIY

62

O06o6matrommii ypok. Ponb ¢husuku u
aACTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJOTHUECKOM, COIMAILHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJoBeKa

63

O06oo6maromuii ypok. Poisb n mecto
(bU3UKM 1 aCTPOHOMUH B
COBPEMEHHOW HAYYHOMH KapTUHE MUpa

64

O6o6maromuii ypok. Ponb




¢uznyeckoil Teopun B (HOPMHPOBAHUU
npeAcTaBiIeHUM o0 (puznueckout
KapTHUHE MUpa

OOGo6marommii ypok. Mecto
($U3UUEeCKOi Kap THHBI MUpPA B 00IIIEM

65 1
pSITy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbBIX MPEJICTABICHUNH O MPHUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoJe. 1
DJIEKTpOMArHuTHAs! WH Ty KITUS
PeszepBHbIil ypok. Onrtrka. OCHOBBI

67 CIIeIMAJIbHON TEOPUH 1
OTHOCHUTEILHOCTH
PesepHriii ypok. KBaHnToBast dbu3uka.

68 QHGI\I/)ICHTBI};IZZT OHOMHH U ’ 1 bubmmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBILIEE KOJIMYECTBO YACOB 11O 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» ®usuka, 10 knacce/ KacesanoB B.A., O611ecTBO ¢ orpaHUdeHHON
OTBETCTBEHHOCTHIO «/[PODA »; AkiinonepHoe 0611ecTBO «M31aTensCcTBO
«[IpocenieHue»

» ®usuka, 11 knacc/ KacesaoB B.A., O611ecTBO ¢ orpaHUdeHHON
0oTBETCTBEHHOCTHIO «/[PODAY; AkuinonepHoe ob1iecTBo «M31arenbeTBo

«HpOCBCH_ICHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JI1 YUUTEJISA
[Iporpamma kypca ¢usuku st 10—11 knacco. bazoBelit yposens (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kinacc. ba3zoBslit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBbili ypoBeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacesHoB).

2. ®usuka. 10 kimacc. bazoBelii ypoBeHb. MeToauueckoe mocobue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. ba3zoBbiit ypoBeHs. Terpanb s 1ab0paTOPHBIX
pao6or (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®usuka. 10—11 xmaccel. ba3oBelit ypoBenb. KoMiiekt TeTpameit mis



KOHTPOJBHBIX paboT (aBTOp B. A. KacksHOB)
5. ®usuka. 10 kiacc. JunakTuyeckue kapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Yiakos).

YMK «®usuka. 11 knacc. ba3oBblil ypOBEHbY

1. ®usuka. 11 knacc. ba3oBbiit ypoBeHb. YUEOHUK € 3JEKTPOHHBIM
npunoxxkerreM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. bazoBbiii ypoBeHb. MeTtoauueckoe mocobue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBeiit ypoBens. Terpanb st 1a00paTOpHBIX
pa6or (aBTopsl B. A. Kacesinos, B. A. KopoBun).

4, ®uzuka. 10—11 xmaccel. ba3oBsiil ypoBeHb. KoMIutekT TeTpaaeit ais
KOHTpOJIbHBIX padoT (aBTophl B. A. KacesHos, 1. B. UrpsioB).

5. ®uzuka. 11 knace. Jlunakruueckue kapTouku-3aaanust (aBTopsl M. A.

VYmaxkos, K. M. Ymakos).

U D®POBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHUKOB 00pa30BaHUsI.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

3 http://festival.1september.ru/articles/ - pectrBans nemarorudeckux uaei

«OTKPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caift juis yaureneid GU3HKH U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuasl o u3HKe.
6 www . ege .edu.ru - uadopmanronHsiii mopran EID.

7 http :// school - collection . edu . ru / - equnas xomtekius [{OPos


http://www.fizika.ru/
http://www.physics.ru/

