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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo ¢Qusuke 0a30BOTO ypOBHS Ha YPOBHE CPEIHETr0 OOIIETO
oOpa3zoBaHusi pazpaboTaHa Ha OCHOBE IMOJOKEHHN U TPeOOBaHUU K pe3yibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MporpaMmbl, npeacTaBieHHbIx B OI'OC
COO, a Takxke ¢ yu€rom ¢enepanbHOl paboueld MpPOrpamMMbl BOCIIHTAHUS U
KOHIICTIIINKM TIpETnoaBaHus y4deOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3alusx Poccuiickoii denepannu, peanu3yroImx OCHOBHBIE
o0Opa3oBaTelibHbIC MPOTPAMMEI.

Conepxanue mnporpamMmbl 1o (¢GU3MKE HampaBlieHO Ha ¢GOpMUPOBaHUE
€CTeCTBEHHO-HAYyYHOU KapTHHBI MHpa oOyuatomuxcs 10—11 knaccoB npu o0ydeHUH
ux (pusuke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-JIESITEILHOCTHOTO MOJXO0JA.
[Iporpamma no ¢usuke cootBercTByeT TpedoBanusM OGI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yJibTaTaM OOYUYEHHs], a TaKXKe
YUYUTBHIBAET HEOOXOJHUMOCTb peau3alliil MEXIPEAMETHBIX CBs3ell (U3UMKU C
€CTECTBEHHO-HAYUHbIMU YUYE€OHBIMU NpeaMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
ey u3y4eHus: PU3MKU Ha YPOBHE CPEIHEro 00Iero oopa3zoBaHus, IIaHUPyEMbIe
pe3yibTaThl  OCBOEHMSI Kypca (U3MKH: JIMYHOCTHBIE, METaIlpeAMETHEIE,
npeaMeTHbIC (Ha 6a30BOM yPOBHE).

[Iporpamma no puzuke BKIIOYAET:

e TIUIAHHpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (GU3MKHU Ha Oa30BOM YPOBHE, B

TOM YUCJI€ MPEIMETHBIE PE3yJIbTAThI 10 T0JIaM 00y4EeHHUS;

e cojaepxkaHue yueOHoro npenmera «duzukay no rogam oOydeHUs.

du3rka Kak Hayka o HauOoJjiee OOIMX 3aKOHAX NPUPOJIbI, BBICTyMas B
KauecTBE YU4eOHOIo MpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUH 00 okpy:karorieM mupe. LIkonpHBIN Kype PU3UKH — CHCTEMOOOpA3yIONIHA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (H3UYECKHE 3aKOHBI
JexaT B OCHOBE TPOIIECCOB M SIBICHUN, H3y4yaeMbIX XHMHUEH, OHOJIOTHEH,
busnueckord reorpadueid u acTpoHomuei. lcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (QU3MYeCKUX 3HAHWM  OMpedeNisieT XapakTep U pa3BUTHUE
Pa3HOOOpPa3HBIX TEXHOJIOTUI B chepe IHEPTeTUKHU, TPAHCTIOPTA, OCBOCHHU S KOCMOCA,
MOJyYEHUs HOBBIX MATEpUANIOB C 33JlaHHBIMU CBOWMCTBaMHU U Apyrux. M3ydeHue
(U3MKH BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHKE €CTECTBEHHO-HAYUYHOU KAPTHUHBI
Mupa oOydJaromuxcsi, B (HOpMUpPOBAHHE YMEHUW NPUMEHSATh HAYYHBIA METOJ
MMO3HAHUS TP BBITIOJIHCHUH MU YUEOHBIX MCCIICIOBAHHIA.

B ocHOBY Kypca (pu3MKH 711 YPOBHSI CPEIHETO 00I11ero 00pa3oBaHUs MOJIOKEH
PAIl ULIeH, KOTOPBIE MOKHO paccMaTpUBaTh KakK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pas3/iesioB (PU3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOMN (hU3UKHU.



Hoes eenepanuszayuu. B coOOTBETCTBUU ¢ HEW Marepuall Kypca (U3UKH
o0bemuHEH BOKPYr (Qusnueckux Tteopuil. Benmymum B Kypce sBIsSETCS
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUU, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peamuzanus mpeanojaraeT HMCIOIb30BaHUE
rYMaHUTapHOTO TMOTEHIMana (PU3NYECKOM HAyKH, OCMBICICHHE CBA3U Pa3BUTHUS
(bU3HKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYCCKUMU, HPABCTBECHHBIMHU
Y DKOJIOTHYECKUMU MTPoOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc dusuku npeamnoiaraet 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX W TEXHOJIOTUYECKHX MPUIOKEHUN N3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peaqusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJIEpXAHUSI, TMOCBSMIEHHBIX OSKOJIOTUYECKUM TMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHMKHM M TEXHOJOTHUM, a TakKe OOCYKICHUS
po0JieM pallMOHAIBLHOTO MPUPOAOTNOIb30BAHUS U SIKOJIOTMYECKOU 0€30MacCHOCTH.

CTepXKHEBBIMH JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEr0o O0OIIero
oOpazoBanusi sBISIOTCA (uznueckue Teopuu (popmupoBaHHe MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3NYECKON TEOPUH, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MIPEACTABICHUSAX O IPUPO/IS, FPaHUIaX TPUMEHUMOCTH
TEOPUH, IJI ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUI U MPOLIECCOB).

CUCTeMHO-/IeSITENIbHOCTHRIM TOAXO0J B Kypce (PU3MKU peanu3yercs Mpexiae
BCEr0 3a CUET OpraHM3alUu SKCIEPUMEHTAIBHON NIEATEIbHOCTH O0y4YarolIuxcsl.
Jl1s1 6a30BOTO YPOBHS Kypca (PM3UKH — ITO UCIOJIH30BaHUE CUCTEMBI (DPOHTATIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U TaDOpaTOPHBIX paboT, KOTOPHIE B Tporpamme
mo ¢u3nKe OOBEIUHEHBI B OOIIMA CHUCOK YYCHHYECKHUX IPAKTHUYECCKUX pPaboT.
Brinenenne B yka3aHHOM IIE€peUHE J1abOpaTOpHBIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OIIEHKH, OCYIIECTBIISETCS YYaCTHUKaMH 00pa3oBaTEeIbHOTO IMpolecca
UCXOJsI U3 OCOOEHHOCTEH IUTaHWPOBAHUSI U OCHalleHus kabuuera (usuku. [lpu
3TOM oOecleurnBaeTcss OBJaJeHUE OOYYaAIIUMUCA YMEHHUSMU MPOBOIUTH
KOCBEHHBIE WM3MEPEHHUS, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3MYECKUX BEIUYUH U
MOCTAaHOBKY OIBITOB MO MPOBEPKE MPEAJIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yIeTs€TCs PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 33]1a4.
IIpu 3TOM 171 pacYETHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCA 3a1a4U C SIBHO 3aJJaHHOMN
bu3nYecKo MOJIETbI0, TIO3BOJIIONIME TPUMEHITh U3YUYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KakK W3 OJHOTO pasjelia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pPa3HBIX pa3fenoB. [ KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBbSCHEHUE TPOTEKaHUS (PUBHYECKUX SIBICHUM M MPOIECCOB B OKPYXKAIOIICH
JKU3HU, TpeOyromme BbIOOpa (U3WYECKOW MOJEIW IS CUTyallMd MPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieyeHHI0 y4eOHOro mpoiecca 0a30Bblil ypoBeHb Kypca (U3MKH Ha ypOBHE
cpenHero ooOuero oOpa3oBaHUs JOJKEH H3y4yaTbCi B YCJIOBHUSX IMPEAMETHOIO
kaOuHeTa (U3MKU WM B YCIOBHUSIX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYUHOI0 IMKJIa. B xabuneTe Qu3NKu AOIKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYIOBaHHUE JJis BBINOJHEHMS] YKa3aHHbIX B Iporpamme I10
bu3rKe YUeHUUECKUX MPAKTHUYECKUX padoT U AEMOHCTPALMOHHOE 000pYJOBaHHE.

JemoHcTpaniuonHoe obopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAIBHOM JOCTATOYHOCTM U  OOECIeunBaeT MOCTAaHOBKY
NEPEYUCIEHHBIX B IMporpaMme IO (U3MKE KIIOUEBBIX JEMOHCTpAIMi Juis
UCCIIEOBAaHUA  M3y4YaeMbIX SIBIEHMH W  OPOLECCOB, HSMIUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHUH.

JlaGopatopHoe 000pynOBaHME Il YYEHUYECKUX MPAKTUYECKUX paldoT
(dopmupyeTcsl B BUAE TEMAaTUYECKUX KOMILIEKTOB M oOecliedyuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMarnueckue KOMIUIEKTHI
nabopaTopHOTO O00O0pPYNOBaHUSA JOJDKHBI OBITh IOCTPOCHBI HAa KOMIIJIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, a TaKKE KOMIIbIOTEPHBIX
MU3MEPUTENIBHBIX CUCTEM B BUJI€ IU(PPOBBIX JA0OPATOPUI.

OCHOBHBIMH LETSIMU U3y4YeHUS (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCA:

e (opmupoBaHHE HHTEpeca M CTPEMIICHHMsS] OOYyYarolUXCS K Hay4dHOMY
U3YYEHHUIO MPUPOJbI, Pa3BUTHE HX HHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUsA U GOpMUPOBaHUE
HCCJIEI0BATENBCKOTO OTHOLIEHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa H3yUYEeHHsI OCHOB
CTPOEHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymeHUIl OOBSICHATH SBIEHUS C HCIOJIB30BAHUEM
bu3nYecKnX 3HAHUM U HAy4YHBIX JOKa3aTEIbCTB;

e (opmupoBaHue npeACTaBICHUN O poNM (QU3MKUA ISl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIl.

Joctrxenue 3TUX Leneil o0ecrneynBaeTcs pelieHUeM CleIyoluX 3a1ad B

mpoliecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeHero ooimero oopasoBaHus:

e MpUOOpETEeHUE CUCTEMBI 3HaHUM 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOUass MEXaHUKY, MOJEKYISIPHYI0 (HU3HUKY,
AIIEKTPOJNHAMUKY, KBAHTOBYIO (PU3UKY U DJIIEMEHTHI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUH NPUMEHATb TEOPETHUECKUE 3HAHUSA A
OoOBbsicHEeHUs1 (U3MYECKUX SIBICHUM B TMpUpPOAEe W AJId TNPUHATUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;



e OCBOCGHHME CIOCOOOB pEHICHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢usznyeckoil MOAENbI0, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3/1aHue (PU3NYECKON MOJIENH, a/IEKBaTHOM YCIOBHSM 3a]1auH;

e TMOHMMaHUE (UUYECKUX OCHOB U MPHUHIUIIOB JEHUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILY IO
cpeny;

e OBJIaJICHUE METOJAMH CaMOCTOSTEIHHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3MUECKUX DKCIIEPUMEHTOB, aHalW3a M HMHTEPHIpETauu WHQPOpMAIH,
OTpeIeNIeHUs] JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTara;

e CO3JJaHUE YCIIOBUU JUIsl pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOUN AEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOoBEHb) Ha YPOBHE CpEIHEro OOIIEro

oOpazoBanust orBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEENIO), B
11 knacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYUEHUSA
10 KVIACC

Paznen 1. @®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHM S

®usnka — Hayka o mpupoae. HayuHble MeTOApl MO3HAHUSA OKPYKArOLIETrO
Mupa. PoJib 3KkcriepuMenTa u TEOpUM B IPOIECCe MO3HAHUS IPUPOIbI. DKCIIEPUMEHT
B (husmke.

MopenupoBanne (pu3nUeCKUX SBICHWH M TporieccoB. HaydHbie THUIOTE3HI.
duznueckue 3aKOHbI U TEOPUHU. ['paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHIIUTT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMHUPOBAHUHM COBPEMEHHOW Hay4YHOUW KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JTIOACH.

Jlemoncmpayuu

AHanoroBele U UHUPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JaTYHKU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTO JABUKEHHS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTb (CpelaHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCH CHUCTEMBbI KOOPIUHAT.
CrnosxeHue nepeMelieHruid U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpSAMOJIMHEHHOE ABMKeHHE. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHMS, MNYyTH U TepeMeIIeHUs
MaTepualbHOW TOUYKU OT BPEMEHHU.

CBoOogHOe mazieHue. Y CKOpeHUe CBOOOTHOTO IMaICHHUSI.

KpuBonuneiiHoe nBuxeHue. J|B>keHne MaTepuaibHOM TOUKH IO OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIO CKOPOCThIO. YTJIOBasg CKOPOCTh, JIUHEWHAsA CKOPOCTb.
[lepuon u yacrora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIOUAOMETP,
JIBWKEHUE CHAPSAJOB, LIETTHbIE U PEMEHHBIC MTEPEIAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKECHUS.

[IpeobOpazoBaHue TBUKEHUI C UCIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HabGntonenue aBueHUsl Tena, OPOLIEHHOrO MOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepeHue yckopeHus CBOOOHOTO TaIeHuUs.

HamnpasneHnue CKOpoCcTH NpH ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, 1abopamopmsvie pabomol

N3ydeHne HEpaBHOMEPHOrO ABMIKEHHUS C LEJIbIO OMPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXKIY MNYTSIMH, NPONIACHHBIMU TEJIOM 32
MOCJIEIOBATEIIbHBIE PaBHbIE MPOMEXKYTKHM BpPEMEHHM TMPU PaBHOYCKOPEHHOM
JIBIKEHUHU C HAYAJIbHOM CKOPOCTHIO, pABHOW HYJIIO.

N3ydeHune 1BUKEHUS IIapUKa B BA3KOM KU JIKOCTH.

N3yuenue nBmxeHUs Tena, OpOuIeHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipunuun  orHocutenbHOCTH  ['ammnes.  Ilepsbid  3akoH  HbroToHa.
NuepumanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuia. [IpuHumn cynepno3unnu cuil. Bropoi 3akod Herotona muist
MaTepuanbHOU TOUKU. TpeTuii 3akoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BcemupHOro Ttarorenus. Cuna Tsxkectu. IlepBas kocMmuyeckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoJbxxeHus, kaueHus ). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuia TpeHus nokosd. KoadduuueHnt tpenus.
Cuita conpOTHUBIECHHS TPU JBUXKEHUHM TENA B AKUJIKOCTH WIIH rase.

[TocTynaTenbHOE U BpalaTelbHOE ABUKEHNUE A0COITIOTHO TBEPIOTO TENA.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcioBus
pPaBHOBECHUS TBEPIOTO TENA.

TexHrnueckne yCTpOMCTBA M IPAKTHUYECKOEC IPUMEHEHHUE: NOAIUIIHUKY,
JBUYKEHUE NUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIUX TE.

Bropoiu 3akoH HproToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(popMaIiiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NMOABEME U MTAJICHUH.

CpaBHeHHE CUJI TPEHUS TTOKOSI, KAYECHUS U CKOJIbKEHHUS.

YcnoBus paBHOBeCHsI TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamopmsvie pabomoi

N3yuenue nBmxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM o0pasiie, OT ux jaedopmaluu.

HccnenoBanue yclaoBUWM paBHOBECHS TBEPAOrO Tela, HUMEIOUIET0 OCh
BpAILICHUSL.

Tema 3. 3aKoHbl COXpaHeHUA 6 MeXAHUKE

NMnynbc maTepuanbHOW TOUYKHM (TeNia), CUCTEMbl MaTEpUaJIbHBIX TOYEK.
NmMnynbe cuiabl M M3MEHEHHE HMMIYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeakTuBHOE IBUKEHHUE.

PaGoTa cuibl. MOIITHOCTE CHITHIL.

Kunerudeckass sHeprusi MarepuaibHOM TO4kd. Teopema 00 U3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHumanbHast DHEPrus. [ToTeHumanbHas SHEPrus yIpyro
nedhopMupoBaHHOM NpY>KUHBL. [loTeHIIMaTbHAs SHEPTHUs Tena BOJIN3U TOBEPXHOCTH
3emun.

[loTeHIManpHbIE U HENOTCHLUHWAIbHBIE  CHJIBL CBsi3b  paboThI
HEMOTEHIMAJIBHBIX CUJI C U3MEHEHUEM MEXAaHUUYECKOW YHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUsI MEXaHUYECKOW DHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHrnueckne yCTpoONCTBAa M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIEp,
MPYXUHHBIA TUCTOJET, JBU)KEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUSI UMITyJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa MOTEHIIMATBLHON YHEPTUM B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznea 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. XapakTep IBMIKCHHS H
B3aMMOJICHCTBUSA YacCTHI[ BemecTBa. MOJENU CTPOEHUS Ta30B, >XUIAKOCTEU U
TBEPBIX TENl U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MosekyJi. KonnuectBo Bemecrna. [locrosunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcusi.



Mogens  ugeanbHoro ra3a. (OCHOBHOE€  YpaBHEHHME  MOJIEKYJISIPHO-
KHHETUYECKONW TEOpUU HJIeaIbHOTO Ta3a. AOCOJIOTHas TeMmrepaTrypa Kak mepa
CpeAHEl KUHETHMYECKOW SHEpPruy TEIUIOBOrO JABMIKEHUs dvactull rasza. [llkana
temnepatyp KenbBuHa. ['a3oBblie 3akoHBI. YpaBHeHue MeHnneneeBa—Knaneiipona.
3akoH JlanpToHa. M3ompoliecchl B HUJI€aIbHOM Ta3e€ C MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIIECCOB: HM30TEPMa, H30XO0Pa,
nu3o0apa.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHHUE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnpIThl, TOKA3bIBAIOIIUE JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCTMHEHUM.

OnpiThl 10 JUGPY3UU KUTKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO IBUKEHUS.

Mognens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMMOJICVCTBUSL.

Mogenb, WILTIOCTpUPYIOLast IPUPOY JABJICHHS T'a3a HA CTEHKU COCyJa.

OnbIThl, WTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUSA MACAIBHOIO Tasa,
M30MPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomoi

Onpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y MTapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoouHamuKu

TepMoauHamuueckas cucreMa. BHYTpEHHSISI HEPTUsi TEPMOJMHAMUYECKOU
CUCTEMBI U Ccr1ocoObl €€ n3MeHenus. KomnuectBo TemnoTsl U paborta. BuyTpeHHss
SHEpPrus  OJAHOATOMHOIO  HJAEAIBHOrO  raza. Buael  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYECHHUE. Y A€lIbHAS TEIIOEMKOCTh BELIECTBA.
KosindecTBO TEIIOTHI P TEILIONEpeaaye.

[lonsitue o0 ammabatrHOM mponecce. [lepBhIid 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHne MepBOro 3aKOHA TEPMOJAMHAMUKHK K u3ompoieccaM. ['paduyeckas
WHTEpIpeTaIus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOIECCOB B MPUPO/IE.

TenmoBble ~ MamuHbl.  [IpuHOMOBI ~ ACHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBaHust 2HEpruM B TEIUVIOBBIX MamuHaxXx. KoadduiumeHT mojae3Horo
nerctBus TermaoBod MamwuHbL I{ukn KapHo m ero ko3d@uiiMeHT mojae3Horo
JNENCTBUS. DKOJOTHUUECKUE MPOOIEMbI TEILIOAHEPTETUKHU.



TexHudyeckue yCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAMIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3MmeneHnne BHYTpEHHEW JHEpruu Tejla NPU COBEPUICHUU PAOOTHI: BBUIET
npoOKu u3 OyTBUIKM MOJ JIEMCTBHEM CXATOTO BO3ayXa, HarpeBanue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHusl (BUICOIEMOHCTpAIIus).

W3Mmenenne BHYTpEHHEHN YHEPTUM (TeMIIEpaTyphl) Tella MPU TeIIonepeaaye.

OneIT 0 a7IMa0aTHOMY PACHIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO
JIBUTATES.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepeHne yaenbHON TeINIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanus eeujecmea. Dazoevie nepexoont

[TapooOpazoBanue u xonaeHcauus. Mcnapenue u kunenue. AOGCONIOTHAA U
OTHOCUTEJbHAs BJIAXHOCTh BO3AyXxa. HacelmeHHbli map. YpenbHas TemiaoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramiuyeckue u amop@Hbie Teaa. AHU30TPOINUS CBONCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUcTayuIu3amnus. Y AenbHas TerioTa miasieHus. Cyomumarus.

VYpaBHeHue TemiaoBoro danaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOTYyUYEHHS] COBPEMEHHBIX MaTepUajoB, B
TOM YHUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MAPOB.

Kunenue nmpu NoHMKEHHOM JaBJICHUU.

CriocoObl U3MepeHUsl BIAKHOCTH.

Habmronenve HarpeBaHus U IJ1aBICHUS KPUCTAUTUYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTajlioB.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

HN3mepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3J1yXa.

Pa3znen 4. DaekTpoanHaMuKka
Tema 1. dnekmpocmamuka
DJeKkTpu3anus Ten. DIeKTpUuuecKui 3apsa. J|Ba Buaa 31eKTpUYECKUX 3apsa0B.
[IpoBOAHMKH,  AMDJIEKTPUKHM U TOJYNPOBOJHUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.
B3aunmoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 2JIEKTPUYECKAN 3apsil.
OnekTpuueckoe moJie. Hanpsk€HHOCTh  3iekTpuueckoro mnojsd. IIpuHuomn



CYNEPNO3UIIMUA FIEKTPUUECKUX MOoJiel. JIMHUM HAnpsyKEHHOCTU 3JIEKTPUUYECKOTO
MOJISL.

PaGoTa cui anekrpocrarnueckoro nois. [lorenuuan. Pa3nocTs moTeHInanos.
[IpOBOHMKHA W AUANEKTPUKUA B 3JIEKTPOCTATUUECKOM Toje. [udnmekrpuyeckas
MPOHHULIAEMOCTb.

DnekTpoéMKOoCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuueckue YCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: BIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHUUECKas 3aluTa, 3a3eMJICHHE JJICKTPONpHOOpPOB,
KOHJICHCATOP, KOMUPOBAIBHBINA anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO Y MPUHLIMII AEUCTBUS JJIEKTPOMETPA.

B3auMonencTBrue HadJIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSHKEHHBIX TEIl.

[IpOBOHUKY B ANEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3AINTA.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcaTopa OT IUIOIIAIu
MIJIACTUH, PACCTOSHUS MEXIY HUMU U IUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apspKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomoi

N3mepeHne anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwtii anekmpuyeckuit mox. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYLIECTBOBAHUS JJEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpspkenue. 3akon Oma st yyacTka 1enH.

DJIEKTPUUYECKOE COMNPOTUBICHUE. Y IEJIIbHOE CONPOTUBICHUE BEILECTBA.
ITocnenoBarenbHOE, MapAJLIEIbHOE, CMEIIAHHOE COEUHEHUE TP OBOIHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNIEKTPOABMKYILIAs. CUJIa U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 3eKTprudeckoit enu. KopoTkoe 3aMmbIKkaHUE.

DJIEKTpOHHAs  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUSI METAJJIOB OT TeMIieparypbl. CBEpXIIPOBOUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOICTBA JIEKTPOHHBIX ITYUYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHas u MpUMeCcHas MPOBOJIUMOCTh
noTynpoBoHUKOB. CBoMcTBa p—n-nepexoaa. [loaynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciiiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALSA. DIEKTPOIIN3.



DJIeKTpUUeCcKUid TOK B Ta3zax. (CamMOCTOATENbHBIA M HECAMOCTOSTENIbHbBIN
paspsan. Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE TMPUMEHEHUE: aMIepMETP,
BOJIBTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJYIPOBOJHUKOBBINA TUO]], TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HalpsKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUJIWHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
MJIOIIAJU MTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CMenaHHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsamoe wu3MepeHHe »BIEKTpOoABMXKyLIEeH cuibl. KoOpoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.

[IpoBOAUMOCTB AIEKTPOJIUTOB.

HckpoBoil pa3psii 1 NPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSA MPOBOJUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3ydeHune cMEaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTPOABIKYILIEN CHIIBI HCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBIICHHUSI.

Halmronenue anexTpoiausa.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a3zoBoro ypoBHs B 10 kjacce OoCylIECTBISIETCA C
YYETOM COAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJOTHUH.

Mesicnpeomemnbie nousamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYUHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, TUNoTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOeHUE, SKCIIEPUMEHT, MOAEITUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHUM, JuHEWHass (QyHKIuS,
napabona, runepOosa, ux rpapuKu U CBONCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJBI TEIUIONEPEadu, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsA MAcCa, TEILUIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U ra3os,



JJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  DJIEKTPOJIUTUYECKAs  JAUcCcoLMaIus,
rajibBaHuKa.

l'eoepaghus. BNaXKHOCTH BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHWE NBMIKCHUN C HCIIOJb30BaHHEM MEXaHHU3MOB,
y4ET TpeHUsT B TEXHUKE, MOJUIUIHUKK, HUCIOJIb30BAHUE 3aKOHA COXPaHEHHS
UMITyJibCa B TEXHUKE (pakeTra, BOJOMET W Jpyrue), IBUTaTellb BHYTPEHHETO
CropaHusi, rmapoBasi TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIyUYCHUsS] COBPEMEHHBIX MaTepuajgoB, B TOM 4YHCIE HaHOMATepUalIoB, H
HAHOTEXHOJIOTHH, DBJIEKTPOCTATUUYECKasl 3alluTa, 3a3eMJICHUE JJIEKTPONpUOOpPOB,
KCEpOKC, CTpYUHBIHA IpUHTED, AIEKTpOHArpeBaTeIbHbIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, rajJbBaHUKA.

11 KVIACC

Pasznea 4. DiiekTpoaMHAMUKA

Tema 3. Macnummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

ITocTosstHHBIC MaruuThl. B3anMoielicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop MarauTHOW MHAYKUIMU. [IpUHIMI Cyneprno3uu MarHUTHBIX MOJIEH.
Jluanm marHuTHOM WHAYKUMHU. KapTuHa JWMHUNA MarHUTHOM WHAYKIUHA TOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHOoe T1I0Jie TPOBOJHUKA C TOKOM. KapTWHa JWUHUN WMHIYKIUU
MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTYIIKH ¢ TOkoM. OnbIT Opcreaa. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOyJIb U HAlPpaBJICHHUE.

Cuia JlopeHiia, €€ MoayJib U HampaBieHue. J|BrKeHue 3apsyKeHHONW YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM noiie. Pabora cunel Jlopenua.

SBeHue JJIEKTpOMAarHUTHOW HHAYKOUU. [loTOK BEkTOpa MarHUTHOU
WHAYKIUU. OJIEKTPOJABMIKYIAs CUJIa HWHAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu dapanes.

BuxpeBoe »siieKTpuyecKoe IoJie. DJICKTPOABHXKYIIAs CUJIa HUHAYKIMA B
MPOBOJIHUKE, IBHXKYIIEMCS ITOCTYINATEILHO B OJITHOPOTHOM MarHUTHOM TOJIE.

[TpaBuiio Jlenna.

NHAyKTUBHOCTh.  SIBJIeHHE CaMOMHAYKIWH. OJEKTPOJBHXKYIIAs  CuUja
CaMOUWHYKIIHH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHEe YCTPOWCTBA H NPAKTUUYECKOE IMPUMEHEHHUE: ITOCTOSIHHBIC
Mar"HuThl, JJEKTPOMArHUTBI, JJIEKTPOJABUIATENIb, YCKOPUTEIU DJIEMEHTAPHBIX
YacTHI, MHAYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PJIEKTPOHHOIO ITyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHYKIMU MarHUTHOTO ITOJIS.

B3auMoneincTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amnepa.

JevicrBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME HIEKTPOMArHuTHOW UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCHMOCTbD JJIEKTPOJBIXKYILEH CHJIBI MHAYKLIUNA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO IOTOKa.

SIBiieHre caMOUHAYKLIWH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomoi

M3ydyenne MaraHuTHOIO IOJISL KATYIIKHA C TOKOM.

HccnenoBanne NeCTBUSA TOCTOSSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMAarHUTHON MHYKIIUH.

Paszgesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KOJ1€0AHUA

KonebarenpHass  cuctema.  CBOOOJIHBIE  MEXaHUYECKHE  KOJIEOaHUA.
Napmonnueckue konebanus. [lepuon, vactora, ammautryga u ¢asza koneOaHUi.
[IpyxuHHBIM MasTHUK. MareMaTU4yeCKUN MAasATHUK. YPaBHEHUE TAPMOHUYECKUX
KoJsiebanuil. [IpeBpaiienne sHepruu Mpu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHblii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJ€0AaTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U
AIEKTPOMArHUTHbIMU KosieOaHusiMu. Popmyna TomMcoHa. 3aKOoH COXpaHEHUS
SHEPTHH B HICAUTHHOM KOJIeOaTEIIbHOM KOHTYPE.

[IpencraBieHre o 3aTyXawlUX KojieOaHUsIX. BbIHYIEHHbIE MEXAHUYECKHUE
KoJniebanus. Pe3onanc. BeiHyKieHHBIE 2IEKTPOMAarHuTHBIE KOJIe0aHusl.

[lepemennslii  TOK. CHHYyCOMAANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
[IEPEMEHHOIO0 TOKa. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAYEHUE CHUIIbl TOKA U
HaIPSKEHHUS.

Tpanchopmarop. IIpousBoacTBO, mepenadya U MOTPEOICHUE DICKTPUICCKOU
SHEPTUH. DKOJOTMYECKHE PUCKU IPHU MPOU3BOJCTBE 3JIEKTpodHepruu. KynapTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOWCTBa M NPAKTHUYECKOE NPUMEHEHHUE: 3IEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJaeOaTeIbHONW CHUCTEMBI (TMPYXUHHBIA WU
MaTeMaTH4YeCKU MasiTHUK).



Habmronenue 3aTyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKAECHHBIX KOJICOAHMIA.

Habntonenue pezoHauca.

CBOOOHBIE 2IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIPSDKEHUS] OT BPEMEHH) st
AIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3oHaHC Tipu TOCHEAOBATEIBHOM COEAMHEHHHU PE3UCTOpa, KaTyIIKU
MHJIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Moenb TUHUY 3AEKTPOIepeIauHn.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HccnenoBanre 3aBUCMMOCTH NEPHOJIa MAIbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTUHBI HUTHU U MacChl Ipy3a.

HccnenoBanre epeMEHHOr0 TOKA B LIENU U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUNIHblE 60JIH bl

Mexannueckre BOJHBI, YCIOBUA pacnpocTtpaHeHus. llepuon. Cxopocth
pacnpoCTpaHeHusi M JJIMHA BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBL
WNurtepdepennus n qudpakius MEXaHHUIESCKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMmKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHWTHBIE BOJIHBL. Y CJIOBUSI U3JyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuasa opuenTtauus BektopoB E, B, V B anexkrpomarautHol BoJsiHEe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE, MOJspU3anus, AUQppaKius,
untepdepenunsi. CKoOpocTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€eKTpOMAarHUTHBIX BOJIH. [[pMMeHeHHne 31EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paAUOCBSI3U U TeNeBUAeHUA. Paguonokarusi.

DJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaIbHbIC
MHCTPYMEHTBI, YJbTPa3ByKOBas [IMArHOCTMKA B TEXHUKE M MEAUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, TeaedoH, CBU-meun.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJIH.

Koneb6mtonieecs Teno Kak MCTOYHUK 3BYKa.

Habmronenve oTpaxkeHus U NpeaoMICHUS MEXaHUYECKUX BOJTH.

Hab6nronenue unrepdepeHiuu u qudpakiimu MEXaHUUeCKUX BOJTH.

3BYKOBOI PE30HAHC.

HabGntonenre cBSI3U TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIIEHHUE,
noJisipu3anus, 1u@paxius, HHTep hepeHITUs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHEWHOE pacnpoOCTPAHEHUE CBETA B
onHopoaHou cpene. JIyu cBera. TOUEUHBIM UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpakeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
MIJIOCKOM 3€pKajie.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIIEHUS cBeTa. AOGCOIIOTHBIN MOKa3aTeNb
npenomiienus. IlonHoe BHyTpeHHee oTpaxeHue. IIpeaenbHbIl yroja MOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CnoxHbIN cocTaB 6enoro ceera. L{BerT.

Cobwupatomue u pacceuBaronue Tun3bl. Tonkas nua3a. DoKycHOe paccTosHUE
U ONTUYECKasl cuiia TOHKOW JuH3bL. [locTpoeHue m3olOpaxeHuil B coOOMparonux u
paccenBaroUX JuH3ax. POpMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONITHUKH.

BonnoBass ontuka. WHTepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOAEHUS MaKCUMyMOB W MHUHUMYMOB B HMHTep(epeHIIMOHHON
KapTUHE OT ABYX CUH(A3HBIX KOTEPEHTHBHIX HCTOYHUKOB.

HNudpakmus cera. JudpakuvonHas pemérka. YCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TpU MAJ€HUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEHIETKY .

[Tonspuszanus ceera.

TexHrnueckne yCTpOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyMa,
doToanmnapaTr, NPOEKIUOHHBIA ammapar, MHUKPOCKOII, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKMOHHAsA PEUIETKA, OJIAPOUL.

Jlemoncmpayuu

[IpsaMonMHENHOE pacnpoCTpaHEHHE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTuyeckue mpudopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moenb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.

Monenu MUKpPOCKOIIA, TEIECKOIa.

HaGmonenne natepdepeHiium ceera.

Hab6ntonenue nudpaxuuu cera.

Habmronenue nucriepcuu cBeTa.

[Tonydyenue criekTpa ¢ HOMOUIBIO TPU3MBI.

[TonyueHue criekTpa ¢ TOMOIIbIO TU(PPAKIIUOHHON PEIIETKH.

Habnronenue nonspusaiuy cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3mepeHne nokasaTesns NpeaoMIICHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paXKeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeNIMAJBHONM TEOPUH OTHOCUTEJIbHOCTH

['paHUIBI IPUMEHUMOCTH KITACCUYECKON MeXaHuKH. [[ocTynaTsl crienuanbHON
TEOPHUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIMIT OTHOCUTEJILHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAIlCHUE
JUTVHBI.

DHEPrusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3bp MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULbI. DHEPTHUs
MOKOSI.

Pa3nen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbsl. Dopmyita [manka cBs3u s3HEpPTUH (HOTOHA C €r0 YACTOTOW. DHEPTHS
U UMITyJibC (hOTOHA.

OtkpeiTue u uccienopanue Gorodddexra. Onbitel A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DitHmrerina anga dotodrddexra. «KpacHas rpanuiiay
dboTorddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenera.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoMCTBA U NPAKTUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTynK, coTHEeUHas OaTtapesi, CBeTOIUOI.

Jlemoncmpayuu

dotor(pdekT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETo (oTodddexTa.

Cseromuon.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mogenb aroma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuIO o -4acTHII.
Ilmanerapnas mopnens aroma. Iloctynarsl bopa. M3nyuyeHue W MOTIIOLIEHHE
(OTOHOB MpHU MEpexoJe aroMa C OJIHOIO YPOBHS SHEPruuM Ha Jpyrou. Bumsl
cnekTpoB. CIEKTp YpPOBHEN SHEPTUH aTOMa BOJIOPOAA.

BosnnoBbie cBolicTBa yactull. Boiubl ge bpoina. KopmyckysipHO-BOIHOBOM
Iy alli3M.

CIOHTaHHOE U BBIHYKJIEHHOE U3JIyUCHUE.

TexHudyeckue yCTpONCTBA W TMPAKTHUYECKOE NPUMEHEHHE: CIEKTPaTbHBIN
aHayu3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Monens onbiTa Pezepdopaa.

Onpenenenne JJIMHBI BOJIHBI J1a3epa.

HabntoneHnue nuHeHUaThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

Habntonenue nuHelyaTroro crekTpa.

Tema 3. Amommnoe aopo

DKCIIEPUMEHTBI, JOKAa3bIBAIOUIME CIOKHOCTh CTpOCHUS siapa. OTKpbITHE
paanoaktuBHocTH. OnbITHI Pe3epdopaa no onpenenenno cocraBa paauoakTHBHOTO
m3nyuenua.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusiHue
PaaMOaKTUBHOCTHU HA KUBBIC OPTaHU3MBL.

OTtkpeiTHe TIpoTOHAa W HedWTpoHa. Hyknonnas mozens siapa IelizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncno saapa. M30Tomnsl.

Anbda-pacnaa. OJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacman. ['amma-
M3JIy4YEeHHUE. 3aKOH PAJIMOAKTUBHOIO pacnajia.

OHeprus CBsI3U HYKJIOHOB B siipe. Snepusie cuiibl. JledekT macchl sapa.

S nepubie peakuuu. JleneHue u CUHTES saep.

Snepubiit peaktop. TepmosiaepHbiii cuHTe3. IIpoOiieMbl M MHEPCHEKTUBBI
SAIEPHOUN PHEPTETUKHU. DKOJIOTUUECKHUE aCIEKThI SIEPHON YIHEPTETUKH.

DneMmeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.

MeToabl HaOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTalnbHbIe B3auMoAeiicTBHsI. ENMHCTBO (hU3MYECKOM KapTUHBI MUPA.

TexHU4ecKkue yCcTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunibcona, sepHsblif peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKkoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zneu 8. JiieMeHTBI aCTPOHOMMHU U aCTPOPU3UKH

Otanel pa3BuThs acTpoHOMUU. [IpukitaqHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nnoro ueba. CosBesnusi, spkue 3BE3IbI, TIAHETHI, UX BUIUMOE
IBUKEHUE.

ConHeuHas cucrema.

Conuue. ConHeyHas akTUBHOCTh. Mctounuk sHepruu CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpaJbHBIA KJacc —
CBETUMOCTb». 3BE3/bl TJIABHOW MOCIEAOBATEIILBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3]] TJIaBHOM MOCIENI0BAaTEIbHOCTU. BHyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKIECHUN U 3Boiounu CojHLa U
3BE3/. DTalbl )KU3HU 3BE3L.

Mneunslid [lyte — Hama [amaxtuka. Ilonoxenue m neuxenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoramaktuku v kBazapsl. UEpHBIE ABIPHI B AApaX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa006ma. Paz0beranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukToBoe nsnydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vyenuuecxkue nabnooenus

HabGntonenrss HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM IS OTpeIelICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aMs1 CeBEPHOTO NMONYIIAPUs U APKUE 3BE3BI.

Hab6ntonenus B Teneckon Jlynsl, ninaner, Miueunoro [lyTu.

O0o0maroIee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHHU B OSKOHOMHUYECKOM, TEXHOJOTUYECKOMH,
COLIMATILHOM U ATHUECKOU chepax MesTeTbHOCTH YEI0BEKa, POJIb U MECTO (PM3UKH U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOU KapTHUHE MUPA, pOoJib PU3NUECKON TEOPUHU B
dbopMupoBaHUY MIpEACTaBICHUH 0 (U3HUECKON KapTHHE MUPA, MECTO (PU3NUECKOU
KapTUHBl MHpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEACTABIIEHUM O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce oCylIecTBISIETCA C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypCcaMH MAaTeMaTHKH,
OMOJIOTUM, XUMUHU, Teorpadru U TEXHOIOTHH.

Meowxcnpeomemnvie nouamusi, CBA3aHHBIE C U3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, TUNoTe3a, (u3MYecKas BEIMYMHA, 3aKOH,
Teopus, HaOJII0ICHHE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pEUIEHUE CHUCTEMBl yPaBHEHHUH, TPUTOHOMETPUYECKHE
(GYHKLIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOEKIMHM HA OCU KOOPIAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE SJEMEHTAPHBIX (PYHKIMM, TPU3HAKK TOAO0OUS TPEYTrOJbHUKOB,
onpeJieJIeHUE IIOMIAAN IIIOCKUX GUryp u 00bEMa Tel.

buonoeusa: »snekrpuyeckue SABICHHUS B JKMBOW NPHUPOJE, KoJieOaTelbHbIE
JIBWKEHUS B )KUBOW MPUPOJIC, ONTUUECKUE SBICHUS B )KMBOU MpuUpoAe, ACHCTBUE
paaualyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTANINYECKasl CTPYKTYpa TBEPIABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTATINYECKON PEMIETKHY, CIIEKTPAIbHBIN aHAIIN3.



l'eoepagpusi;  marHUTHBIE TOJIOCA 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
dhoToCchEMKA 3eMHOMU MOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSICEHHIA.

Texnonocus: JWHAM DIEKTPONEPENAY, TEHEPATOpP MNEPEMEHHOTO TOKAa,
AJIEKTPOJABUTATENIb, WHAYKIIMOHHAA T€4Yb, paaap, PaJAUONPUEMHHUK, TEICBU30D,
anTeHHa, tenedon, CBY-meub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAas OIITHKA,
CoJIHeuHas Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeaMera «®Pu3uMKa» Ha YPOBHE CPEIHETO OOIIero
obpa3oBaHus (0a30BBIN yPOBEHB) MOIKHO OOECHIEUUTH MOCTHKEHUE CICTYIOITUX
JUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTCIIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMIHOCTHBIC PE3yIbTATHl OCBOCHUS YUeOHOTO NpeameTa « DU3nKay TOKHBI
OTpakaTb TOTOBHOCTb U CHOCOOHOCTh OOY4YAIOUIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOM BHYTPEHHEH TO3MIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPHUEHTAlLIMM, TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITAa U OMBITA AEATEIBHOCTH B IMPOLECCE PEANTU3AlMM OCHOBHBIX HANPABICHUM
BOCHUTATEIbHOM JIEITEIbHOCTH, B TOM YUCJIE€ B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUSA:

chOpMUPOBAHHOCTH IPAKTAHCKON MO3UITUU 00YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPAJAUIMOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECAX T'Pa)xIdaHCKOTO
oO111ecTBa, y4acTBOBaTh B CAaMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJIENCTBOBATH C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHUU C
X QYHKIHUSAMU U Ha3HAYCHUECM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

chOpMUPOBAHHOCTH POCCUICKOM TPaXKTaHCKON UICHTUYHOCTH, MATPUOTU3MA,;

[IEHHOCTHOE OTHOILIEHUE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHUXECHUSIM
POCCUICKHUX YUYEHBIX B 0071aCTH (PU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS,

CIOCOOHOCTh OLIEHMBAaTh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIE B
NESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JIUYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIOYasi 3CTETUKY HAYUYHOTO TBOPUYECTBA,
npucyuero Guan4eckoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUSA:



WHTEpPEC K pa3IUuHbIM cdepam TpoQecCUOHATBLHON AEATEILHOCTH, B TOM
YHUCJIEe CBA3AHHBIM C (DU3UKOUM U TEXHUKOHN, yMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit npodeccuu u peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIAHbL;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 00JIaCTH
(bU3HKH HA IPOTSKEHUH BCEU KU3ZHU;

6) 3K0J1I0rN4ecKOro BOCIIMTAHMS

chOpPMUPOBAHHOCTh IKOJOTHUUECKON KYyJIBTYphl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa IKOJOTHUUECKUX TpoleM;

IUJIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKPYKAIOIIEN CPENE HA OCHOBE
3HAHUS 1eJed YCTOMUYUBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHue OMbITa ACSITEIbHOCTH JKOJOTUYECKOW HaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI MO PU3HKE;

7) 1eHHOCTH HAYYHOT'0 NO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKU;

OCO3HAHWE IIEHHOCTH HAy4YHOW JesSTEeIbHOCTH, TOTOBHOCTH B IIpoIecce
W3y4deHus (PU3UKU OCYIIECTBIATh MPOCKTHYIO M UCCIIEIOBATEIBCKYIO ICITCIIBHOCTD
WHJIUBUYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiiCTBHA
Bba3oBble 1ornyeckue el cTBus:
CaMOCTOSITENBHO  (pOpMYJIMpOBaTH M aKTYaJM3UpPOBaTh  MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeNsaTh LEeNHu MACSATeNbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH UX
JOCTUXKEHUS;
BBISIBISITh  3aKOHOMEPHOCTM UM MPOTHBOPEYMS B  pacCMaTPUBAEMBbIX
(U3NYECKUX SBJICHUAX;
pa3zpabarbiBaTh IUIAH PELIECHUs NPOOJIEMBl C YYETOM aHaIu3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB
LEJIIM, OLICHUBATh PUCKH MOCIIEICTBUH 1€ATEIbHOCTH;
KOOPJMHHUPOBAThH U BBIITOJIHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYabHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBaTh KPeaTHBHOE MBILUICHHUE MPU PEIICHUU KU3HEHHBIX TTPOOIIeM.
Ba3zoBble ucciieoBatesbCKue AeiiCTBUA:
BJIa/IeTh HAyYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMH M METOJaMHU
(bu3nyecKoi HayKu;



BJIAJICTh HAaBBIKAMU YUEOHO-MCCIICIOBATEIILCKOW U TTPOCKTHOU NIEATEIIbHOCTH
B oOnactu (hpU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOUCKY
METOZOB peIIeHUs 3a7ad (U3UYECKOTO COJEPIKAHUS, MPUMEHEHHUIO Pa3IMYHbBIX
METOH0B IMO3HAHUS;

BIIaJIeTh BUJAMHU JEATCIBHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
HHTEpIpPETAlMy, NPeoOpa3OBaHUIO W NPUMEHECHHMIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlMsX, B TOM YHCJIC IPU CO3IaHUHU YUEOHBIX TPOCKTOB B 001aCTH (DU3HKH;

BBISIBIIATh TMPUYMHHO-CIICJACTBEHHBIC CBSI3M U aKTyallu3upoBaTh 3ajauvy,
BBIJIBUTATh TUIIOTE3Y €€ pellleHUs], HAXOUTh apryMEHTHI JJIsI J0Ka3aTelIbCTBAa CBOUX
YTBEPKICHUH, 3a]1aBaTh MMapaMeTPhl U KPUTSPHUH PEIICHUS;

aHAJIW3UPOBAaTh IIOJyYEHHBIE B XOJE PCIICHUS 3aJaudl Pe3yJIbTaThl,
KPUTHUYCCKHU OIICHUBATh MX JOCTOBEPHOCTH, IIPOTHO3HPOBATh H3MECHCHHE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JEATEILHOCTH, B TOM YHUCIIC IPH U3yYCHUHU (DU3UKH;

JIaBaTh OLICHKY HOBBIM CHUTYaIlWsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TPAKTHUYECKYIO 00J1acTh
KU3HEICATEIILHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TTOJXO/IbI H PEIICHNUS,

CTaBUTH MPOOJIEMBI B 33]1a4H, IOMYyCKAIOIINE aTbTePHATUBHBIC PCIICHUS.

PabGora ¢ uHpopmanmeii:

BJIAJICTh HaBBIKAMU TOJy4YeHUsS HHPOpMAIUA (PU3UUECKOTO COACpP)KAHUS W3
MCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSATEIBHO OCYIISCTBIATH IIOWCK, aHAJIW3,
CHUCTEMATH3allMI0 U WHTEpPIpeTanuo WHPOPMAIUA pPa3IuIHBIX BUIOB U (GopM
MIpEACTaBICHUS;

OIICHUBAThH IOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIb30BaTh  CPEICTBA HH(DPOPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3AI[MOHHBIX
3a/1a4 ¢ COOIIOIEHHEM TPpeOOBaHUM YPrOHOMUKH, TEXHHUKH 0€30T1aCHOCTH, TUTHEHBI,
pecypcocOepeXeHusl, MPaBOBBIX M ATHYECKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e30I1aCHOCTH;

co37aBaTh TEKCTHl (U3UYCCKOTO COJICPKAHHUS B PA3IUYHBIX Qopmarax ¢
y4€TOM Ha3HadyeHUs1 HH(OPMAIIUU U 1EJICBOM ayAUTOPUU, BEIOUpPAsT ONITUMAIIbHYIO
dbopmy IpecTaBICHUS U BU3yaIM3alluH.

KoMMyHUKaTHBHBbIE yHUBEpPCAJbHbIE YUeOHbIE el CTBUS:
OCYIIECTBIATH OOIIEHNE HAa YpoKax (PU3UKHU U BO BHEYPOUHOU JEATEILHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud ¥ CMsT4arh
KOH(JIMKTHI,



Pa3BEPHYTO W JIOTUYHO M3JIaraThb CBOK) TOYKY 3PEHUS C HCIIOJIb30BaHUEM
S3bIKOBBIX CPEJCTB;

IMOHUMATh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W UHIAWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHI ¢ yu€TOM OO0IIuX
VHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJUIEKTUBA;

MPUHUMATh [E€JIM  COBMECTHOW  JAEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATHh JEUCTBUSA IO €€ JIOCTHKEHHUIO: COCTABIATH IUIaH JCUCTBUM,
pacnpeneNsaTh poiau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOET0O BKJIa/Ia U KaXKJI0T0 YYaCTHUKA KOMAaH bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEU C IMO3ULUU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IUYHBIX
CUTYAIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBeEpPCcaJbHbIE yUeOHbIE Aei CTBUS
Camoopranu3zanus:

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIIbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEILHO COCTAaBJIATh IJIaH PEIICHHS PACUETHBIX M KAYECTBEHHBIX
3aJ1a4, MJ1aH BBIMOJHEHUS NPAKTUYECKON paboThl ¢ yUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIIMpsITh paMKH Y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHUIA;

Jenath OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh ero, OpaTh Ha cebd
OTBETCTBEHHOCThH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO HPYIULIHMU B 00JIACTH
(hU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHB.

CaMOKOHTPO.JIb, 3MOUMOHAJIbHBIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB 1IEIISIM;

BJIAJCTh HABBIKAMHU  [IO3HABATEIIBHOW  pediIeKCuu Kak  OCO3HaHUs
COBEpIIAEMBIX JIEMCTBUUA U MBICIUTEIBHBIX IMPOIECCOB, UX PE3YyJIbTaTOB H
OCHOBaHU;

UCIOJI30BaTh MPUEMBI peIeKCUU NIl OLICHKU CHUTYalluH, BEIOOpa BEPHOTO
pelieHus;



YMETh OLICHMBATh PHUCKH M CBOEBPEMEHHO NPUHUMATh PELICHUS MO0 HX
CHU)KEHUIO;

IPUHUMATh MOTHBBI M apryMEHThl JAPYIMX IPH aHaJIU3€ pe3ybTaToOB
NEATEIBbHOCTH;

OpUHUMATh ceOsl, TOHUMAasi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHThl JAPYIMX IIPU aHaJIU3€ pPe3yJbTaToOB
NEeATEIIbHOCTH;

NpU3HABaTh CBOE MPAaBO U MPABO APYTHX HA OIIMUOKH.

B npouecce 10CTHKEHUSA TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IIPOTrPaMMBI 110
buszuke 18  ypoBHA cpeAHero oOuiero oOpa3oBaHus Yy 0OydYarommxcs
COBEPILUECHCTBYETCS YMOLMOHAIBHBIN WHTEIJIEKT, IIPEATIOJIAraro AN
c(hOpMHUPOBAaHHOCTD:

CaMOCO3HAHMsI, BKJIIOYAIOILEr0 CIIOCOOHOCTh MIOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABIEHUS pPa3BUTUS COOCTBEHHON 3MOLIMOHAIBHOMN cdephl,
OBITh YBEPEHHBIM B ceO¢;

CaMOpPETyJIMPOBAaHUS, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHUE IPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEIEHUE, CIOCOOHOCTh AaJalTHpPOBATHCA K
AMOIMOHATLHBIM U3MEHEHHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMU, BKIIOYAIOUIEH CTPEMIICHHUE K JOCTUKECHUIO LIEIU U
yCnexy, ONTUMH3M, MHUIMATHBHOCTb, YMEHHE NEUCTBOBATH MCXOAS M3 CBOMUX
BO3MOXKHOCTEH;

HMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLUOHAIBHOE COCTOSIHUE
IpPYTUX, YYWUTBIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPANBAaTh OTHOILICHHUS
C IpYTUMH JIIOJIbMU, 3800 TUTHCS, MPOSIBIISATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kjacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh cOPMUPOBAHHOCTH y OOYHAIOLIUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MHpHUMEpax pojb U MeCTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KApTUHBI MHUpPa, B PA3BUTUHU COBPEMEHHON TEXHHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEILHOCTH JIFOJIEH;

YYUTBIBATh TPaHUIBI TMPUMEHEHUS W3YYEHHBIX (PHU3NUECKUX MOJIeTeH:
MarepuajgbHas TOYKa, HHEpIMaIbHas cucTemMa oTcuéra, abCoII0THO TBEPOE TENO,
WJCaTbHBIN ra3, MOJIEId CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelIeHUN HU3NIECKUX 3a7a4;

pacno3HaBaTh (PU3NUECKUE SABICHUS (MIPOIECChl) U OOBACHITHh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U



AIEKTPOJAVMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJNHEWNHOE JBUKEHHUE,
cBOOOJHOE TaJeHHe Tel, ABMKEHHE MO0 OKPYKHOCTH, MHEPLUs, B3aUMOJEHCTBUE
ten, nupdysus, OpoyHOBCKOE ABUKEHHUE, CTPOCHUE >KUJIKOCTEH U TBEPABIX Tell,
M3MeHeHue o0bhéMa Ten MpU HarpeBaHUU (OXJIAKIEHHUH), TEIJIOBOE PaBHOBECHE,
WCIIApEHUE, KOHJEHCAlUs, IUIABIECHUE, KPUCTAIUIM3AlUs, KHUIIEHUE, BIIaXKHOCTh
BO3/1yXa, MOBBIUICHUE JABJICHUS ra3a MpU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBSA3b MEXJY IIapaMeTpamMy COCTOSIHMSA ra3a B M30IPOLieccax, dJIEKTpU3alus Tell,
B3aMMOJIEVCTBHUE 3apsI0B;

OMHCHIBATh MEXAHHUECKOE JBIKCHHE, UCHOJIb3YsS (PU3HUYECKHUE BEITUYUHBI:
KOOpJMHATa, IyThb, IIEPEMELICHHUE, CKOpPOCTb, YCKOpPEHHE, Macca Tela, Cuia,
MMIIYJIbC TE€Ja, KUHETUYECKasi SHEPTHs, MOTECHIMAIbHAs SHEPrUs, MEXaHU4eCKas
paboTa, MeXaHHMUYECKas MOIIHOCTb, MpPHU ONHUCAHUU NPABUIBHO TPAKTOBATH
(GU3HYECKU CMBICI HCMOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS WU EIAUHUIBI,
HaxXOJUTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYI0 (PU3NYECKYIO BEJIUYUHY C JIPYTHUMU
BEJINYNHAMUY;

ONMCHIBATh HW3YyUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIC SIBJICHMS,
UCTIONIBb3YS (M3MYECKHE BENWYUHBL [IaBICHHWE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKAsl SHEPIUsl XaOTUYECKOTO JABWKEHHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, paborta rasa,
KO3(pPUIIMEHT TMOJE3HOr0 JAEUCTBUS TEIJIOBOIO JIBUraTelis; MpU OMHCAaHUU
MpaBUJIbHO TPAKTOBaTh (U3UYECKUM CMBICI HCHOJB3YEMbIX BEJIHMYUH, HUX
0003HauUeHHSI W E€OUHHUIIBL, HAXOAUTh (OPMYJbL, CBS3bIBAIOLIME JAaHHYIO
(bU3HYECKYIO0 BEIUUYUHY C IPYTUMH BEIUYUHAM;

ONMCHIBATh U3YyUYEHHBIC JJIEKTPUUECKHAE CBOKWCTBA BEIIECTBA U IJIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCIONB3Y (DU3NUECKHE BEIMUYMUHBL: DIICKTPUUECKHUHN 3aps,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD MOJIS, ITOTEHIMAl, Pa3HOCTh MOTEHIIMAJIOB;
NpU OINMWCAHUM TPABUIBHO TPAKTOBaTh (UIMYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYUH, UX OOO3HAUYEHUS U CIUHUIILI;, yKa3blBaTb (POPMYIIBI, CBS3BIBAIOIINE
JTaHHY10 (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIIMUUHAMU;

aHAJIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SIBICHUS, UCIOJb3Ysl (PU3NUECKUE
3aKOHBI U IIPUHLUIIBL: 3aKOH BCeMUpHOro tsarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAaHEHMsS MEXAaHMYECKOW SHEpPruH, 3aKOH COXPAHEHUS HWMILYJIbCa,
MPUHLMUI CYNEPHO3ULUU CHJI, NPUHLIMUI PAaBHONPABHUS HHEPUHAIBHBIX CHUCTEM
OTCY€TA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOECHHUs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPENHEN KMHETUYECKON SHEPTUU TEIUIOBOIO JBUKEHUS MOJIEKYJ C
abCOJIIOTHOM TeMIlepaTypoH, MepBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsAna, 3akoH KynoHa, Ipu O3TOM pasnuyarh CIOBECHYIO
(GOopMYJIHPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXXEHHUE U YCIOBUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSACHSITH OCHOBHBIC TPUHIIUIIBI ACHCTBUSI MAIIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh yCIOBHS MX 0€30MacHOTO UCIOJIb30BaHUS B MMOBCEIHEBHON
KU3HH,

BBITIOJIHATh JKCIEPUMEHTBI 1O HUCCIENOBAHUIO (U3UYECKUX SIBICHUU U
MPOIIECCOB C HCIIOIb30BAaHUEM IMPSAMBIX W KOCBEHHBIX HU3MEPEHUM, MPU HTOM
dhopMyupoBaTh IpodIeMy/3a1ady ¥ TUIIOTE3y YUEOHOTO SKCIIEpUMEHTA, COOMPATh
YCTAaHOBKY U3 MPEJI0OKEHHOTO 000PYI0BaHMS, POBOJIUTH ONBIT U (POPMYJIUPOBATH
BBIBO/IBI,

OCYIIECTBIATH MPSAMBbIE U KOCBEHHbIC U3MEPEHUST (U3NUECKUX BEJIUYUH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIA CHOCOO WM3MEPEHUS M HCIO0JIb30BaTh HW3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3UUYECKUMH  BEJIHUYMHAMHU  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHHM, MPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh Pe3yIbTAThI NOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJTMYUH B BUJIC
TabIuI U TpaUKOB, JeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEI0BaHNUS;

coOro1aTh MpaBuiia O€30MacHOro0 TpyAa MPU MPOBEACHUHM HCCIEIOBAHUI B
paMKax y4yeOHOTO SKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEIbCKOM W MPOEKTHOMU
JESATEIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M J1a0OPATOPHOTO
000pyI0BaHMS;

pemiath pacy€THbIE 3aJaud C SBHO 3aJaHHOW (U3MYECKOW MOJIETbIO,
UCIOJIb3Ys (PU3HUECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHalli3a yCJIOBUS 3a7a4u
BbIOMpaTh (U3UUYECKYIO0 MOJEIb, BBIAEIATh (U3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMBbIE NIl €€ pEeIICHHs, MPOBOJUTh PACUETHl M OLEHUBATH PEATbHOCTD
MOJIYYE€HHOT'0 3HaYeHUs (PU3NYECKOI BETUYNHBI,

pelarb KaueCTBEHHbBIE 33]]a4u: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUNBYIO
LETIOYKY PACCYXKJIEHUM C OMOPOl Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
bu3nueckue sIBJICHUS,

WCIIOJIb30BATh MIPU PEIICHUH YUEOHBIX 3a71a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAaHUSI, HHTEPIPETAIIUA U MPECTABICHUS
y4eOHOM ¥ HAy4YHO-MOMYyJSIpHON UHGOpPMAIMU, MOJIYYEHHOW U3 PA3TUUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HHPpOpMaluio;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyO0ekKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3HUKE B MMOBCETHEBHOM KU3HU IS
obOecrieueHnsi OE30MACHOCTU MpHU OOpalleHuu ¢ NpubopaMud M TEXHUYECKUMHU
YCTpPOMCTBAMU, NIJii COXPAHEHUsS 3I0POBb U COOJIIOJEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPEIE;



paboTath B TPYIIE C BBIMOJHCHHUEM pPA3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbBI, pPAMOHAIBHO pacHpenensiaTh OOS3aHHOCTU W
IJIAHUPOBATh JIESATEIHHOCTh B HECTAHIAPTHBIX CUTYallUSIX, aJICKBATHO OIEHUBATH
BKJIQJl KQXK0TO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE PACCMAaTPUBAEM O MPOOIIEMBI.

K koniry o0yuenus B 11 kjacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh cHOPMUPOBAHHOCTH y OOYYAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TpHUMEpax pojb U MecTo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTHU JIIOJACH, IEJIOCTHOCTh U E€IUHCTBO
(bu3HYecKol KapTUHBI MUDPA,

YUYUTHIBaTh TpaHULBl TMPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJIeTeH:
TOYECUHBINA AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siACpHAs
MOJIEJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s/ipa NMPU PELICHUH (PU3NUECKUX
3ajay;

pacno3HaBaTh (pU3NUECKUE SABICHUS (MPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKUA U KBAaHTOBOM (DPM3UKHU: 3JIEKTPpUUECKasi MPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JAEHCTBUSI TOKAa, B3aWMOJICHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHasi MHAYKOUS, JEUCTBUE MArHUTHOrO TMOJs Ha
MPOBOJHUK C TOKOM W JBWKYIIUWCSA 3apsll, JIEKTPOMAaTrHUTHBIC KOJIeOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPAacCOpOCTPAaHEHHE CBETa, OTpa)KeHUe, MPEIOMIICHHE,
uHTepdepeHuns, auPpakuus U TMOJApU3ALMs  CBETa, JUCIEpPCUs CBeTa,
dboTtosnexkrpuaeckuit 3pdext (hortorddekT), cBETOBOE AaBICHNUE, BOSHUKHOBEHHE
JMHEWYaTOTO CIIEKTpa aroMa BOJOPOJla, €CTECTBEHHass W HMCKYyCCTBEHHAas
PaaNOaKTUBHOCTD;

ONUCHIBaTh HM3YYEHHBIE CBOICTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKUE,  DJIEKTPUYECKYH  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE sIBIEHUS (TIPOIIECChI), HUCIONB3Ys (DU3NUECKHE BETUYUHBI:
AIEKTPUYECKHUM 3apsij, Cuja TOKa, DJEKTPUUYECKOE HAIMPSIKEHUE, dJIEKTPUYECKOe
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMANIOB, AJEKTPOABIKYIAs cuiia, paboTa TOKa,
WHIYKIHWST MarHUTHOrO moJjsi, cuia Awmmepa, cwia JlopeHila, MHAYKTUBHOCTb
KAaTYIIKH, SHEPTrusi JIEKTPUYECKOr0O M MArHUTHOTO IMOJIEeH, MepuojJ M YacroTa
KojiebaHUM B KOJeOaTeNbHOM KOHTYpe, 3apsl M Cuja TOoKa B TMpoliecce
FapMOHMYECKUX SJIEKTPOMAarHUTHBIX KoJieOaHUN, (OKYCHOE pacCTOsSIHUE U
ONTHYECKas CUJa JIMH3bI, NMPU OMUCAHWU TPABWIBHO TPaKTOBAaTh (PU3MUYECKUI
CMBICJI HUCIOJIb3YyEMbIX BEIWYWH, HMX OOO3HAYEHUS U E€IUHMUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSI3BIBAIOIINE IAHHYIO (PU3NYECKYIO BETUUYUHY C IPYTUMH BETUYUHAMH;

OMHUCHIBATh HW3YUYEHHbIC KBAHTOBBIC SIBICHUS U IIPOIIECCHI, HCIOJIb3YS
bu3nuecKkre BEIUMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBeTa, SHEPTUs U UMITYJIbCc (OTOHA, IEPUO]] MMOTypacnaaa, YHEPTUsl CBA3U



aTOMHBIX siIep, TNpPW ONUCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, UX O0O3HAYEHUS W E€AWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIONINE JIAHHYIO (DUBMYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMU,
BBIYHCIISTh 3HAaUCHUE (PU3NUECKOM BEJIMUUHBI,

aHAJIM3UPOBaTh (PU3HUECKUE MPOLIECCHl U SIBICHUS, UCIOJb3Ysl (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUSI TPOBOJHHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIWH, 3aKOH TPSMOJUHEHHOTO PacCHpOCTPAHECHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEeHHE DifHImTeiHa s doTodddekTa,
3aKOH COXPAHEHMSI DHEPIHH, 3aKOH COXPAHEHHS HMITYJbCa, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO 4YHCIHa, MOCTynaTrsl bopa,
3aKOH PaJMOaKTUBHOTO pacmajia, Mpu 3TOM pa3indyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE€ BbIpAXXEHUE M YCIOBUS (TpaHUIbl, 00JacTH)
MPUMEHUMOCTH;

ONpeIeATh HAallPaBJIE€HNE BEKTOPA UHAYKIMHA MAarHUTHOTO MOJIS MPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTh U OIKCHIBATh HM300pa)K€HUE, CO3[aBa€MOE€ IUIOCKHUM 3€pKalioM,
TOHKOM JTMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HWCCIEIOBAaHWIO (U3UYCCKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHHUI: MpU HTOM
dhopMyupoBaTh IpodIeMy/3a1ady ¥ TUTIOTE3Y YIEOHOTO IKCIIEpUMEHTA, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOT0 000PYA0BaHMUS, IPOBOJIUTH ONBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYILECTBIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IIPU
TOM BBIOMpPATH ONTUMAIBHBIA CIOCOO WM3MEPEHHS] M HCIOJIb30BATh W3BECTHBIC
METOJIbI OIIEHKH MOTPEITHOCTEH U3MEpPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH C UCIIOIb30BAHUEM MPSIMBIX
W3MEPEHUN: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yJIbTaThI
MOJIYYCHHOU 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduUKoOB,
JieNIaTh BBIBOBI [0 PE3yJIbTaTaM MCCIICIOBAHMUS;

cobroaTh mpaBmiaa 0€30MacHOTO Tpyda MpH MPOBEACHUU HCCIICIOBAaHUN B
paMKax y4yeOHOTO OJKCIEPUMEHTa, Y4YeOHO-UCCIENOBATENbCKOM W MPOEKTHOU
JESTEIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyI0BaHMUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOW (PU3UYECKOH MOJEIbIO,
UCIIOJTb3Ys (PU3UYECKHE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHalli3a yCJIOBUS 3a7a4u
BBIOMpaTh (U3UUYECKYIO0 MOJECINb, BBIACIATh (U3UUECKUE BEIUYUHBI U (HOPMYIIHI,
HE0OXOoMMbIE NIl €€ peIlIeHHs, MPOBOJUTh PACU€Thl U OLEHUBATH PEATbHOCTD
MOJIYYEHHOI0 3HAaYeHUs (PU3UUECKON BETUYUHBI,



pelaTh KaueCTBEHHBIE 33]]a4l: BbICTPAUBATH JJOTMYECKH HEMPOTHUBOPEUUBYIO
LETIOYKY PACCYXKJIEHUM C OMOPOl Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3nueckue sIBICHUS,

UCIIOJI30BATh MIPU PEIICHUU YUEOHBIX 3a7]a4 COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUHU [JIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IPEACTABICHUS
y4eOHOM ¥ HAy4YHO-MOMYJSpHON UHGOpPMALMU, MOJIYYEHHOW U3 PA3TUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

OOBSACHATh TPHUHIMUIIBI JCHUCTBUS MAIIMH, NPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS X 0€30MacCHOTO MCHOJIb30BaHUS B TTOBCEIHEBHOM
JKU3HU;

MPUBOJAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE MPOILIECCOB OKPYXKAIOIIET0 MHUpPA, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS IO (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHHsi 0O€30MAaCHOCTU MpH OOpalleHuu ¢ NpubopaMyd M TEXHUYECKHUMH
YCTpPOMCTBAMU, [JiI COXPAHEHUS 3/I0POBbA M COONIOAEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpELIE;

paboTaTe B TpyIIE C BBHIMOJHEHUEM PA3TUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYIIBI, pPAMOHAIBHO paCHpeneisiaTh OOS3aHHOCTH H
IJIAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX CUTYALMSAX, aICKBATHO OLICHUBATh
BKJIQJl KQXKJ0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEM O MPOOIEMBI.



TEMATHUHYECKOE IINIAHUPOBAHHUE

10 KVIACC

Ne n/m

HaumenoBaHue pa3ziesioB 1 TeM
NPOrpaMMbI

KoandecTrBo yacoB

Bcero

KontpoabHnbie
padoThI

IIpakTH4yeckue
padoThI

JyekTpoHHbIEe (U (pPOBHIE)
o0pa3oBaTe/ibHbIC Pecypchbl

Paszpen 1. ®PUZUKA U METO/Ibl HAYYHOTI'O ITIO3HAHUA

®du3uka 1 METObI HAay4YHOT'O

1.1 2 https://m.edso0.rt/AVIAWVNQO
TTO3HAHUS
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemarnka https://m.edsoo.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Htoro no pazgeny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 . 9 1 https://m.edsoo.ru/HRGVSNOPE
KUHETUYECKON TEOpUHr
3.2 OCHOBBI TEPMOJMHAMHUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
ArperaTHble COCTOSIHUSI BEIIECTBA.
3.3 5 https://m.edsoo.ru/HSM355JCH
®da3oBbIe IEPEXObI
Hroro no pazneny 24
Paznen 4. QJIEKTPOANHAMUKA
4.1 DNEeKTpocTaTuKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
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[1OCTOSIHHBIN JIEKTPUUECKHUN TOK.

4.2 12 https://m.edso0.rt/GEWTDQXWW
Toku B pa3inyHBIX cpeaax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB T1O 68
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11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

Koaun4yecTBo 4acos

JyiekTpoHHbIEe (U (pPOBHIE)

Ne n/m Kourtpoasnsie | IlpakTuyeckue
NPOrpamMMbIl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsI padoThI
Paznen 1. QJIEKTPOJUHAMUKA
M .
1.1 ArHHTHOC MOJIE. JICKTPOMATHHTHAS 11 1 3 https://m.eds00.1ru/Z2Q390NG8
WHTYKIHSI
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHH4YeCKUe U DJIEKTPOMArHUTHBIE 9 1 hitps://m.edsoo.r/3TLNOKPG6
KoJieOaHus
MexaHUuecKre 1 AIEKTPOMarHUTHBIC
2.2 5 1 https://m.edsoo.rt/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

OcHOBBI crienManbHON TEOPUH

3.1 4 1 https:/m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIBHOCTH
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
4.1 DeMeHTEI KBAHTOBOM OIITHUKU 6 https://m.eds0o.ru/SWOVAWOQRS
4.2 CtpoeHnue aroma https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE A11pO 5 https:/m.eds00.1u/97MC9IDZXQ
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https://m.edsoo.ru/97MC9DZXQ

Uroro no pazneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DIIeMEHTHl aCTPOHOMUH U aCTPOPUZUKHU 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IOBTOPEHUE
6.1 O6o06muaroniee NOBTOpEHHE 4 https:/m.edsoo0.ru/O2JEGZCIM
Uroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68
[TPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATUYECKOE INIAHUPOBAHMUE'

10 KJIACC
HanmeHnoBanue
Ne OCHOBHBIE BUJIBI JICITEIILHOCTH
pa3zesioB U TEM [IporpamMmMHO€ coepkaHue
/o oOy4Jarmuxcs

y4eOHOTO MpeaMeTa

Pasznen 1. ®u3nKa 1 MeTOIbI HAYYHOTO MO3H

aHusA

1.1 | ®usuka u MeTOIBI 2 dusrka — HayKa O IPUpOJIE. N3yueHne Hay4yHbIX (AMOUPUUYECKUX

HAYYHOTO TTO3HAHUS Hayunbie MmeTo1p1 TO3HAHUS Y TEOPETUYECKUX ) METOI0B TTO3HAHUS
OKpY>KaroIero Mupa. OKpPY>KaroIIEro MHUpA.
Ponb skciepuMenTa u Teopuu OO6cyx1eHre TpaHul] IPUMEHUMOCTH
B IPOLIECCE TTO3HAHUS TPUPOIBL. (hU3nYECKUX 3aKOHOB U TEOPUH.
DKCIIEpUMEHT B (hH3HUKE. PaboTa B rpymnre no nojaroToBke
MoaenupoBanue GU3NIECKUX KOPOTKHX COOOIIICHUH O POJIK U MECTE
SBJICHU U npouieccoB. Hayunsbie (GU3HKH B HAyKe U B MPAKTUYECKOM
runote3bl. Duznueckue 3aKOHbI JESATEIbHOCTH JIOJEH.
u Teopuu. ['panunsl npuMmeHuMoct | JleMoHcTpalys aHaloroBbIX
buznueckux 3aKoHoB. [IpuHiumn 1 HU(PPOBBIX U3MEPUTETBHBIX
COOTBETCTBHSI. MpUOOPOB, KOMIIBIOTEPHBIX TATUUKOB.
Ponb u mecto ¢pusuku OcBoeHHe OCHOBHBIX TPUEMOB pabOThI
B JOpMHUPOBAHUU COBPEMEHHOI ¢ uudpoBoit m1abopaTopueii no Gusnke
HAyYHOU KapTUHBI MUDA,
B IIPAKTHUYECKOM JESATEIIBHOCTH JIFO/IEH

Hroro no pazgeny 2

" TIpu paspaGoTke paGoueii mporpaMMbl B TEMATHUECKOM IUIAHMPOBAHMHM JIOJUKHEI OBITH YUTEHBI BO3MOKHOCTH HCIIOJIB30BAHMS DJIEKTPOHHBIX (IH(BPOBHIX)

00pa3oBaTeIbHBIX PECYPCOB, SBIMIONIUXCS yUCOHO-METOJNUECKUMHU MaTepHaIaMHt, CoJIep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00pa30BaHUH.
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Pa3nea 2. Mexanuka

2.1

Kunematuka

MexaHn4ecKoe JBUKEHUE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
nBmwxkenus. CucreMa oTcuera.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeaHss
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHUE MATEPUAITBHOU TOYKH,
UX MIPOEKIIMU HA OCHU CUCTEMBI
koopauHar. CloKeHue
MEPEMEIICHUN U CITOKEHUE
CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
NPSMOJIMHENHOE IBUKEHHE.
I'paduku 3aBUCHUMOCTH KOOPAUHAT,
CKOpPOCTH, YCKOPEHUS, yTH

Y IEPEMELIECHUS MAaTEPUATIBHON
TOYKH OT BPEMEHH.

CBoOoaHoe najgeHue. Y CKOpeHue
CBOOOJIHOTO Ma/ICHUSI.
KpuonuHueiinoe ABUKEHUE.
JIBrmkeHne MaTepruabHOU TOYKHU
10 OKPY>KHOCTH C MOCTOSIHHOM

10 MOJTYJIIO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHENHASI CKOPOCTb.
[lepuoa u yactoTa oOpanieHus.

LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoucTpa

[IpoBeneHue s3KCriepUMeHTa: U3y4eHNE
HEPAaBHOMEPHOT'O JIBHKEHUS C LIETbIO
ompeieNIeHNUss MTHOBEHHON CKOPOCTH;
UCCIIE0BAHUE COOTHOIICHUSI MEXKTY
My TSMH, POUJICHHBIMU TEJIOM

3a MoCcJieI0BaTeNIbHbIE PaBHbIE
MIPOMEXYTKH BPEMECHHU

MIPU PaBHOYCKOPEHHOM JIBH>KEHHUU

C Ha4aJIbHOM CKOPOCTHIO, PABHOM HYJIIO;
M3y4YEHUE IBUXKCHUS IIapUKaA B BA3KOU
KUIKOCTH; U3yUYCHHE JIBUKEHUS Tela,
OpOILIEHHOTO FTOPU3OHTAIIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: COUAOMET, LICTTHBIC

Y pPEMEHHbBIE TIepeauu JBUKCHUS;

U yCJIOBHI uX 0€301MacHOro
MCIIOJIb30BaHUS B OBCEIHEBHOU
KU3HH.

Pelienne pacueTHBIX 3a71a4 C IBHO
3aJJaHHON (PU3UUECKON MOJCIIBIO

C UCIOJIb30BaHNEM OCHOBHBIX (hOPMYJI
KHHEMaTUKH.

[TocTpoenue u ananus rpaduKkoB
3aBUCUMOCTEH KUHEMATHUYECKUX
BEJIMYUH OT BPEMEHHU

JUTSl pPABHOMEPHOTO
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U IPaKTUYECKOE MPUMEHEHHUE:
CIHUIOMETP, IBI)KCHHUE CHAPSIIOB,
IIEMHbIE U PEMEHHBIE Mepeaaun

Y PaBHOYCKOPEHHOT'O MPSIMOJIMHENHOTO
JBUKEHUS.

Pacnio3naBanue puznueckux sBICHUN
B YUEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HHU: pAaBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIUHEUHOE
JBUKEHUE, CBOOOHOE MaJeHuE Te,
JIBUKEHUE 110 OKPYKHOCTH.

Onucanre MEXaHUYECKOTO IBUKECHUS
C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: KOOPJMHATA, TYTh,
IepEMEIEHHE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpymmax npu rmiaHUupOBaHUH,
MPOBEJICHUU U UHTEPIPETALINHI
pEe3yJIbTATOB OIBITOB U aHAJIN3E
JOTIOJTHUTENbHBIX UCTOYHUKOB
nH(popManuu 1o Teme

2.2

JInHaMuKa

[TpUHITUTT OTHOCUTENBHOCTH
lNanumnes. Ilepsriii 3akoH HeroTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [IpuHoun
Cylepno3uiuu cui. Bropon 3akoH

Hprotona ajist MarepraabHON TOUKH.

Tperuii 3akod HproroHa

JUISl MaTEpUAIIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYECKas CKOPOCTb.

CpaBHeHUE MacC B3aMMO/1€H CTBYIOIIIUX
TeJl.

N3y4eHne 3aBUCHMOCTH CUIIbI
yIPYrocTu oT AehopMaluu; CpaBHEHUE
CHJI TPEHMSI MIOKOSI, KauEHHUS

U CKOJIBXKEHHUS.

OOBsicHEHUE HEBECOMOCTH.
[TpoBenenue sKkcreprUMEHTA:
UCCIIEI0BAHNE 3aBUCUMOCTH CUJI
YOPYTOCTH, BOZHUKAIOIINX

B IIPY’KMHE U PE3MHOBOM 00pa3Ile,
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Cuna ynpyroctu. 3akoH ['yka.

Bec tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIbYKEHUS, KAUeHUs).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUS CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koadpduiment
TpeHus. Cuiia CONpOTUBIICHUS
IPU ABUKEHUU TEJa B dKUJIKOCTH
WM Ta3e.

[locTynaTenbHOE 1 BpallaTebHOE
JBIDKEHHE aO0COJIOTHO TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCU
BpauieHus. [limedo cunel. Y ciioBus
paBHOBECHS TBEPJIOTO Tea.
TexHu4ecKre ycTpoucTaa

U TIPaKTUY€CKOE MPUMEHECHUE:
NOAIIUITHUKHY, IBHKECHUE
UCKYCCTBEHHBIX CITyTHUKOB

oT uXx JaedopMaluu; n3ydeHue
JBWOKEHHS OpyCKa M0 HAKJIOHHOM
TJIOCKOCTH; UCCIIE€IOBAHUE YCIIOBUM
pPaBHOBECHS TBEPJOTO TENA, UMEIOIIETO
OCh BpalllCHUSI.

OO0BsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHXKECHMUS,
CBOOOIHOTO TAJICHUS TEJ, JIBHKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroTOHA, 3aKOHAa BCEMUPHOTO TSTOTCHMUSI.
OO0BsiCHEHHE OCHOBHBIX IIPUHIIMIIOB
JEUCTBHS TTOIIIUITHUKOB M UX
MPAKTUIECKOTO MPUMEHCHHUS.
OObsicHEeHHE ABUKEHU S NCKYCCTBEHHBIX
CITyTHUKOB.

Pemenune pacueTHbIX 3a71a4 C SBHO
3alaHHON (PU3UYECKON MOJICINBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopMysT TUHAMUKH.

Pacno3naBanue (pu3nUecKuX SABICHUN
B YUEOHBIX OMBITaX U OKPYKaIOIIEH
KU3HU: UHEPIIUS, B3aUMOJIEH CTBUE TE.
AHanu3 pu3nuecKkux mporeccoB

Y SIBJICHUM C UCIOJIb30BAHUEM 3aKOHOB
Y MIPUHITUIIOB: 3aKOH BCEMUPHOTO
tsarotenus, I, I u 111 3akonsl HeroTOHA,
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IMPUHOUII CYIICPIIO3UINH CUJI, IIPUHIAIT
PaBHOIIPABHOCTH MHCPUUAJIBHBIX
CHUCTCM OTCUECTA

23

3aKOHBI COXPAHEHU S
B MEXAaHUKE

HNmmynbc MaTepuaibHONU TOUKH
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. HMHYJ'H:C CHJIBI 1 N3MCHCHHUC
HMITYJIbCa TCa. 3aKoH COXpPaHCHUA
HMITYJIbCA. PeakTtuBHOE JABHXKXCHHUC.

Pabota cuabl. MOITHOCTD CUJIBI.
Kunerunueckast sneprust
MaTepUaAIIbHOU TOUKH. Teopema
00 M3MEHEHUHN KUHETHUYECKON
SHEPIUU.

[ToTennmanbHas SHEPTUS.
[ToTeHtmanbHast SHEPTHS YIIPYTO
nehopMUPOBAHHON MPYKUHBI.
[loTenuumanbHas SHEeprus Tena
BOJIN3U MOBEPXHOCTU 3EMIIU.
[ToTennnaneHbIE U
HEMOTEeHIMAIbHBIE CUITbI. CBS3b
pabOoThI HEMMOTEHITUATIBHBIX CHIT
C UBMEHEHUEM MEXAHUYECKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAaHUYECKOU
SHEPIUU.

Yupyrue u Heynpyrue
CTOJIKHOBEHHUS.

[IpoBeneHue 3kCIepuMEHTa: U3YUYECHHE
a0COJIIOTHO HEYNIPYTOTOo yaapa

C IOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB; UCCIIEIOBAHUE
CBS3U pa0OTHI CUJIBI C U3MEHEHHUEM
MEXAHUYECKON SHEPTUU TEIIa

Ha IIPUMEPE PACTIKECHUS PE3UHOBOTO
KIyTa.

Orenka aOCOJIFOTHBIX U OTHOCUTETBHBIX
MOTPEIIHOCTEN U3MEPEHUIN PU3NUECKUX
BEJIMYMH.

Pemienue pacueTHbIX 3aj1a4 C SBHO
3aJIaHHON (PU3UYECKON MOJCIIBIO

C UCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopMyJ1 IMHAMUKH U 3aKOHOB
COXpaHEHUL.

Pelienue kauecTBEHHBIX 3a7a4

C OMOpO HA U3YUYEHHBIE B pa3feie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
1 (pusnyueckue sBICHUA.

Onucanre MEXaHUYECKOTO IBUKECHUS

C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC T€J1a, KHHETUYECKast
SHEPIrusl, NOTCHIMATbHAS SHEPTHUs,
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TexHU4YecKne yCTpoucTBa

Y IPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEp, NPYKUHHBIN
MUCTOJIET, JIBH)KEHUE PAKET

MeXaHH4JecKas paboTa, MeXaHHYeCKas
MOIIIHOCTS.

AHanu3 GU3NIeCcKuX MpOoIEccCoB

U SBJICHUM C HCII0JIb30BaHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKOW PHEPTUH,
3aKOHA COXPAHEHUS UMITyJIbCa.
OObsicHEeHHE OCHOBHBIX TPUHITUTIOB
JNEUCTBHS U MPAKTUYECKOTO
MPUMEHEHU I TEXHUYECKUX YCTPOMCTB,
TAKHUX KaK: BOJOMET, KOMeEp,
MPYXUHHBIA IUCTOJIET.

OOBbscHEeHNE TBUKEHUS PAKET C OTIOPOI

Ha U3yYeHHbIE (PU3UUECKUE BETUIHHBI
Y 3aKOHBI MEXAHUKH.
Hcnonp3oBanue pu noAroToBKe
COOOIIEHUH O MPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJOTHI

JUTSI TIOMCKA, CTPYKTYPUPOBAHUS,
MHTEpIPETALUU U NIPEICTABICHHUS
uH(popManuu, KpUTUYECKUN aHAITH3
nojgy4aeMoi uHGopMaluu
[IpoBeneHrne KOCBEHHBIX U3MEPEHUM,
HUCCIICIOBAHUN 3aBUCUMOCTEHN
(dbu3HYecKUX BEIUYKH, TPOBEPKA
MPEAJIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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Paznen 3. MoJiekysipHasi pU3MKA U TEPMOJIMHAMUKA

3.1

OCHOBBEI
MOJIEKYJIIPHO-
KMHETHYECKOM TeOopuun

9

OCHOBHBIE TTOT0KEHUSA
MOJIEKYJISIPHO-KUHETUYECKO N
TEOPHH U UX OTILITHOE 0O0CHOBAHHE.
bpoyHoBCKO€ nBUXKEHHUE.
Huddyzusa. XapakTep IBUKECHUS

Y B3aMMO/JICVCTBUS YaCTHUII
BelllecTBa. Mojenu CTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEI U
00BSICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

U pa3Mmepsbl MoJiekyl. KonnuecTBo
BemiecTBa. [locTosinnas ABorajpo.
TermioBoe paBHOBECHE.
Temneparypa u ee U3SMEPEHHUE.
[Ixana Temneparyp Llenbcus.
Mojenb uaeanbHOTO Ta3a.
OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH UACAITHHOTO Ta3a.
AOcotoTHas TeMIiepatypa Kak Mmepa
CpeIHEN KHHETUYECKON SHEPTUU
TEIJIOBOTO JIBUKEHHUS YaCTHII Ta3a.
[IIxana remneparyp KenbBuna.
["a30BBIE 3aKOHBI. YpaBHEHUE
MenneneeBa—KnanerpoHa.

3akoH JlanbroHa. M3onpouecchl

IIpoBenenue sxcrnepuMeHTa:
OTIpEe/IETIEHNE MACChl BO3AyXa

B KJIACCHOI KOMHATE Ha OCHOBE
n3MepeHui 00beMa KOMHATHI, JaBICHUS
Y TEMIIepaTyphl BO31yXa B HEM;
HCCIIEIOBAaHNUE 3aBUCUMOCTH MEXY
napaMeTpaMu COCTOSTHUS Pa3pe’KEHHOr0
rasa.

OrneHka abCOJIIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEPEHUIN (PU3UIECKUX
BEJIMYMH.

OObsicHEHHE OCHOBHBIX MPHUHIUIIOB
NEUCTBUM TEpMOMETpa U bapomeTpa

U yCJIOBHH uX 0€30MacHOro
MCIIOJIb30BaHMs B IOBCEHEBHOM
AKU3HH.

Pacno3naBanue pu3nueckux BJICHUN

B YUEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: 11 dy3usi, OpOyHOBCKOE
JBUYKEHUE.

OrnucaHue TeMIOBBIX SBICHUIN

C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: IaBJICHUE ra3a, TeMIeparypa,
CpeIHsIsl KHHETUYECKAasi SHEPTUS

Xd0THYCCKOI'O IBUKCHHA MOJICKYJI,
CpCAHCKBaApaTUYIHasA CKOPOCTh
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B UCATLHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIECTBA.
I'padpuueckoe npeacrasnenue
U30IPOLIECCOB: H30TEpPMa, U30X0Pa,
n3o0apa.

TexHudeckue ycTpoiicTBa

U TIPaKTUIECKOE IPUMEHEHHE:
TepMoMeTp, OapomeTp

MOJIEKYI.
AHanu3 GU3NIeCcKuX MpOoIECCOB

U SABJICHUH ¢ ucmoab3oBanneM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEN
KHUHETHYECKON AHEPTUU TEIIIOBOTO
JIBUKEHUSI MOJIEKYJI ¢ a0COTIOTHOM
TEMIIEPATYPO.

Pemenne pacueTHBIX 3a7a4 C IBHO
3aJlaHHON (PU3UUECKON MOJECIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoH0B 1 popmy
MOJIEKYJISIPHOMN (U3HKHU.

Pabora B rpymnmnax rnpu njiaHupOBaHHH,
MPOBEACHUU U UHTEPIIPETALUU
Pe3yIbTAaTOB OMBITOB U aHATU3E
JOTIOJTHUTEIbHBIX UICTOUHUKOB
uH(popMaluu 1o Teme

3.2

OCHOBBI
TEPMOAUHAMUKH

10

Tepmoaunamuueckasi cuctema.
BHyTpeHHSS SHEPTHSI
TEPMOAMHAMUYICCKOU CUCTEMBI

U CIIOCOOBI €€ U3MEHCHHUS.
KonmaecTBo TemioTsl 1 padoTa.
BHyTpeHHSS SHEpPTHS 0THOATOMHOTO
UIealbHOro ra3za. Bugel
TerIonepeaavyu: TEMIOIPOBOHOCTD,
KOHBEKIIUS, U3ITy4YCHUE. Y AeIbHas
TEIJIOEMKOCTh BEIIIECTBA.

IIpoBeneHue FKCIIEpUMEHTA: U3MEPECHUE
YAEIBHOM TEINIOEMKOCTH BEILECTBA.
Ornenka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3yuenne mojeei mapoBoit TypOUHBI,
JIBUTaTelIsl BHYTPEHHErO0 CTOPaHMUs,
PEaKTUBHOTO JIBUTATENS.

OObsicHEeHHE IPUHIIUIIOB JICHCTBUS

M YCJIOBH1 0€3011aCHOTO HCIOJIb30BaHUS
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KosnnuecTBo TemioTsl

IIpU TEIUIonepeaye.

[Tonsatue 06 aguadbaTHOM
npouecce. IlepBpiil 3aK0H
TEPMOUHAMHUKHU.

[Ipumenenue nepBoro 3aK0Ha
TEPMOJANHAMUKH K U30MPOLECCAM.
I'paduueckas uaTepnpeTanus
paboTHI raza.

BTopoii 3aKk0H TepMOIMHAMUKH.
HeobGparumocTs nporeccon

B IIPUPO/IE.

TerutoBbie MamuHBbL. [[puHIUTIBI
JENUCTBUSI TETUIOBBIX MAIIIHH.
[IpeoGpazoBanms SHEPTUH

B TEIJIOBBIX MaIllMHAaX.
Koadduruent nmonesnoro aencTeus
TEMJI0BOM MAaIlINHBL.

Huxn Kapno u ero ko3 duiueHT
MIOJIE3HOTO JEHCTBUS.
DKO0JIOTHYECKUE TPOOTIEMBI
TEIMJI03HEPTEeTUKH.

TexHU4YecKne ycTpomucTaa

U IPaKTUYECKOE MPUMEHEHHE:
JIBUTATEIh BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOJIUIBHUK,
KOHJTUIIHOHEP

B NIOBCETHEBHOM KU3HU JIBUTATEIS
BHYTPEHHETO CTOPaHUs, OBITOBOTO
XOJIOUIbHUKA, KOHAUIIMOHEPA.
Onucanue CBONCTB TeJ U TEMJIOBBIX
SBJICHUH C UCTIOJIb30BAaHUEM
($u3HYEeCKHUX BEJIMYHH: IaBIICHHE ra3a,
TeMIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSS SHEprus, padoTa rasa.
Pemenue pacueTHbIX 337124 C SIBHO
3aJlaHHON (PU3UUECKON MOJECIBIO

C UCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 HOpMYIT MOJICKYJISIPHOW (PU3UKHU

U TEPMOJAUHAMUKHU.

PelieHne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha MU3YUYEHHBIE B pazjiene
«MonekynsipHas ¢puznuka

U TEPMOJMHAMHUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (Pu3nuecKue
SIBIICHUSL.

PaGora B rpymnmnax npu anaiuze
JOTIOJIHUTENbHBIX UCTOUHUKOB
“H(pOpMAIIUU TT0 TEME
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3.3

ArperaTHsbie
COCTOSIHUSI BEIIECTBA.
@da30BbI€ IEPEXOABI

[Tapoo6pazoBaHre U KOHICHCAITHS.
Hcnapenue u kunenue.
AOCOII0THAsg U OTHOCHUTEIbHAS
BJIQ&XKHOCTB BO3/1yXxa. HaceieHHbIn
nap. YenabHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb
TeMIepaTypbl KUTIEHUS OT JABJICHUA.
TBepnoe teno. Kpucraummueckue
u aMmop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KpUCTAILIOB. JKuakue
Kpuctaibl. COBpeMEHHBIE
Marepuaibl. [LtaBnenue

U KpUCTAJIU3anus. Y genbHas
TeryioTa riasiaeHus. Cyonumarus.
YpaBHEHHE TEIUIOBOTO OastaHca.
TexHuueckue ycTpoicTaa

Y MIPAKTUYE€CKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUHU
MTOJTYYEHUSI COBPEMEHHBIX
MaTepUuanoB, B TOM YUCIE
HaHOMAaTEPHUAaJIOB,

1 HAHOTEXHOJIOTHH

IIpoBeneHue FKCIIepUMEHTa: U3MEPECHHUE
OTHOCHUTEJIbHOU BIQXKHOCTH BO3yXa.
OreHka a0CONIOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3NMUESCKUX
BEJIWYMH.

N3yuenre cBONWCTB HACHIIIEHHBIX

apoB, CHOCOO0B U3MEPEHUS
BJIAYKHOCTH.

HaOmroneHue kunenus

MIPU TOHUKEHHOM JIaBJICHUU,
HarpeBaHUs W TUIABJICHHS
KPUCTAJUIMYECKOTO BEIIECTRA.
OOBsicHEHUE MPUHITUTIOB JICHCTBUS

1 yCIIOBUI 6€301MacHOTO UCTIOJIb30BaAHUS
B ITOBCETHEBHOMN KU3HHU TUTPOMETPA,
TICUXPOMETPA, KaJTopuMeTpa.

N3yyeHne TEXHONOTUH MOJTyYEHUS
COBPEMEHHBIX MaTepUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUaJoB.

Pemenue pacueTHBIX 3a71a4 C SBHO
3alaHHON (PU3MYECKON MOJICIBIO

C UCTI0JIb30BaHUEM YPaBHEHU S
TEIJI0BOTO OajaHca.

Pemrenne kauecTBEHHBIX 3a1a4

C OIIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nuecKue
SIBJICHUS I10 TEME.
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Pacnio3naBanme Gu3NYECKUX SBJICHUN
B YUYE€OHBIX OTIBITAX M OKPYXKAIOMIeH
KU3HU: AehOpMaIIHs TBEPJIbIX TE,
HArpeBaHME U OXJIAXKICHHE TET,
W3MCHCHHE arperaTHhIX COCTOSHUMN
BEIECTBA U OOBSICHEHHE X Ha OCHOBE
3aKOHOB U (DOPMYJT MOJICKYJISIPHOM
($u3HKHU.

Hcnonp3oBanue MHGOPMAIIMOHHBIX
TEXHOJIOTUH 15 TTONCKa,
CTPYKTYPHUPOBaHUs, HHTEPIIPETAIIUU
U TIpeJICTaBIeHUs WH(QOpMAIuu pu
MOJATOTOBKE COOOIIEHUI O TPUMEHEHUHU
3aKOHOB MOJICKYJISIPHOHN (DU3HKH

U TEPMOJMHAMUKY B TEXHHUKE

U TEXHOJIOTHSIX

Hroro no pasgeny 24
Pa3znen 4. JieKTpoAHAMM KA
4.1 | DnekTpocTaTuka 10 DnekTpusanus ten. Inektpudueckuil | [IpoBeaeHue 3KCIEpUMEHTa: U3MEPEHUE

3apsa. [IBa Buja s3JIeKTpUYECKUX
3apanoB. [IpoBogHUKH,
JTUBJIEKTPUKH U TIOJYIPOBOJHUKH.
3aKOH COXPAHEHUS FJEKTPUUECKOTO
3apsza.

B3aumoperictBue 3apsiaoB. 3aKOH
Kynona. To4yeuHblii 371€KTpUYECKU I
3apsia. DIEKTPUUYECKOE TOJIE.

AJIEKTPOEMKOCTH KOHIEHCATOPA.
Onenka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUIN PU3NUECKUX
BEJINYMH.

N3yyeHne npuHIUIIOB IEWCTBUSA
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCaTOopa.

N3y4yeHnne npuHIUIIOB AEHCTBUSA
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Hanpsi>k€HHOCTB 37IEKTPUUYECKOTO
noJist. [IpuHIUn cyneprno3uuu
AIIEKTPUUYECKUX noyen. JInann
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabota cun 35ekTpocTaTuueckoro
noJid. [lorennuman. PasHocts
noteHuuranoB. [[poBogHUKY U
JTUBJIEKTPUKH B
3JIEKTPOCTATUYECKOM TIOJIE.
Jnsnekrpuyeckas NpOHUIAEMOCTb.
DnektpoeMkocThb. KoHneHncarop.
DIIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsKEHHOT0 KOHAEHCATOopA.
TexHu4ecKre ycTpoucTaa

Y MIPAKTUYECKOE TPUMEHEHHUE:!
3JIEKTPOCKOIL, AIIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alUTAa,
3a3eMJICHHE JIEKTPOTIPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
anrapar, CTpyWHbIM IPUHTED

U yCJIOBUI 6€3011aCHOT0 MPUMEHEHUS
B IPAKTUYECKOU KU3HU,
KONMPOBAJIBHOTO aniapaTta, CTpyHHOIO
MpUHTEpA.

PaccmoTpenue pusndeckux o
CHOBaHMI AIEKTPOCTATUYECKOM
3aIIUTHI U 3a3€MJICHUS
ANEKTPONPUOOPOB.

Pelenne pacueTHbIX 3aJ1a4 C IBHO
3aJIaHHON (PU3UUECKON MOJIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (popMyJI SIIEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3a/1a4

C OIIOPOI HA U3YUEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATUKH.
Pacnio3naBanue puznueckux sBICHUN
B YUEOHBIX OTBITaX U OKPYKAIOIICH
KU3HU: DJIEKTPU3ALMS Te,
B3aMMO/IEHCTBHE 3apSA0B U OObSICHEHHE
MX Ha OCHOBE 3aKOHOB U (GOpMyII
AIEKTPOCTATHUKH.

Onuncanue n3y4eHHbIX CBOVCTB
BEILIECTBA U DJIEKTPUUECKUX SABICHUN

C UCMOJIb30BaHUEM (PU3UYECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsi,
HaIpsHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
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MOTEHIM AN, PA3HOCTh OTEHIIUATIOB,
AIIEKTPOEMKOCTb.

Ananu3 QU3NIECKUX MPOIECCOB

U SIBJICHUM C MCTOJIb30BAHUEM
(hU3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUIECKOT0 3apsijia,
3akoHa Kynona.

PaboTa B rpynnax npu aHanuse
JOTIOJTHUTENbHBIX UCTOUHUKOB
MH(pOpMaIIUK U TOATOTOBKE COOOIICHUM
O MIPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKpYXalOIlel )KU3HU U TPUMEHEHU U
WX B TEXHUKE

4.2

IlocTOAHHBIN

3JIEKTPUYECKUH TOK.

Toku B pa3inaHbIX
cpenax

12

DIJIEKTPUUECKUN TOK. Y CITOBUS
CYIIECTBOBAHMUS DJIEKTPUUECKOTO
Toka. ictounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akon OMa 1151 yyacTKa LenHu.
DIIEKTPUUECKOE CONTPOTUBIICHUE.
VY 1enpHOE CONPOTHUBIICHUE
BelecTna. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE
COEAMHEHUE TTPOBOIHUKOB.
Pabora s5ekTpruuecKkoro Toka.
3akoH /[>xoyns—JIenna. MommHOCTb
AJIEKTPUUECKOTO TOKA.

[IpoBeneHue SKCIIepUMEHTA: U3yUYeHue
CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB;
n3mepenue JJ1C ncTtoyHmKa ToKa U €ro
BHYTPEHHETO COIPOTHUBIICHMUS;
HaOJII0IEHHE AJIEKTPOJIN3A.

OrneHka adCOJIFOTHBIX U OTHOCHTENBHBIX
MOTPEIIHOCTEN U3MepeHnil PU3ndecKux
BEJIMYHH.

OOBbsacHEeHNE IPUHIUIIOB ACUCTBUSA

U ycI0oBui 0€30MacHOro MPUMEHEHUS
amIepMeTpa, BOJIbTMETPa, peocTaTa,
MCTOYHUKOB TOKA,
AJIEKTPOHArpPEBATENbHBIX U
AIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIEeKTPOBIKYIAsL CUJIA U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUTS1 IOJTHOM (3aMKHYTOM )
anekTpudeckoiu nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAsI IPOBOAUMOCTD
TBEPbIX METAIIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUSI METAJIIIOB

OT TeMIEepaTyphl.
CBepXIpoOBOAUMOCTb.
DIJIEKTPUUYECKUN TOK B BaKyyMe.
CBoiicTBa 37IEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. Co6cTBEHHAs
U IIpUMECHasi MPOBOJIUMOCTD
OoJIynpoBOJHUKOB. CBOMCTBA
p—h-nepexoja.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DIIEKTPUYECKUN TOK B paCTBOpax
U paciiaBax 3JIEKTPOJIMTOB.

9J'I€KTpOJII/ITI/I‘-ICCKaH Jucconurarnmsi.

DIIEKTPOJIN3.
DIIEKTPUYECKUN TOK B ras3ax.
CamocTosiTeNnbHBIN U
HECAMOCTOSITEIIbHBIN pa3ps/l.
Mounus. [1na3ma.
TexHu4ecKre ycTpoucTaa

TEPMOMETPA COMPOTUBIICHUS,
BAKYYMHOI'O AMO0Ja, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, TOTYITPOBOTHUKOBBIX
IUOJOB, TATbBAHUKHU.

Pelienue pacueTHbIX 3a71a4 C SBHO
3alaHHON (PU3MYECKOU MOJICIBIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTossHHBIN
BJICEKTPUYECKUN TOK».

Pacnio3naBanue pu3nUecKuX SBICHUN
B YUEOHBIX ONBITAX U OKPYKAIOIIEH
KU3HU: JIIEKTPUUECKAS IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEUCTBUSA TOKA.

AHaN3 3IEKTPUIECKUX ABICHUN

Y MPOLIECCOB B LIEMSAX MMOCTOAHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH Oma, 3aKOHOMEPHOCTH
MOCIEA0BATEIBHOTO U MMapaJIeIbHOTO
COEMHEHUS TPOBOJTHUKOB, 3aKOH
Jxoyins-JIenna.

Onucanue U3y4eHHbIX CBOMCTB
BEILIECTB U JJICKTPUUYECKHUX SIBIICHUHI

C UCMOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJIEKTPUUECKUH 3apsil, CUIIa
TOKa, JJIEKTPUUECKOE HAIIPSKEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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U TIPAKTHYECKOE MPUMEHEHHUE:
amMIepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHUKH TOKA,
3JIEKTpOHArpeBaTelIbHbIE PUOOPHI,
3JEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHMUS,
BaKyyMHBIH N0/, TEPMHUCTOPHI

U (hOTOPE3UCTOPHI,
HOJIyIIPOBOJHUKOBBII JHO/,
rajlbBaHUKa

pazHocTh noTeHnuanos, IJ[C, pabota
TOKa, MOIITHOCTb TOKA.
Hcnons3oBanue nHQPOPMAITMOHHBIX
TEXHOJIOTHH ISl IIOKCKA,
CTPYKTYPHUPOBaHMUSI, UHTEPIIPETALIUH
Y TIpe/icTaBICHUs UHPOPMAIIUH

P TTOJATOTOBKE COOOIIEHUM

O IPUMEHEHUU 3aKOHOB IMOCTOSTHHOTO
TOKa B TEXHHKE M TEXHOJIOTHIX

Hroro no pazneny

22

Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB 110 [TPOI'PAMME
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11 KJIACC

DJIeKTpOMarHuTHas
WHITYKITUS

B3anmonelicTBre MOCTOSSHHBIX
MarHuToB. MaruutrHoe mnoiie.
BekTop MarHUTHOM UHAYKIUH.
[IpuHIMI cyneprno3unuu
MAarHATHBIX MoJyen. JInanum
MarHUTHOW MHAyKuuu. Kaptuna
JIMHUW MarHuTHOM MHIYKLIMH TTOJIS
MTOCTOSIHHBIX MarHUTOB.
MarauTHO€ 1oJie MMpOBOAHUKA

¢ TokoM. KapTrHa TMHUN HHAYKIHUA
MarHUTHOTO TOJISI NIMHHOTO
MPSIMOTO MTPOBOJTHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYILIKH
¢ TokoM. OnbIT Dpcrena.
BzaumoperictBue npoOBOTHUKOB

C TOKOM.

Cuna Amriepa, ee MOaYJIb

Y HaIpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HarpasJieHue. [[Brmxenne
3apsKEHHOM YaCTHIIbI

HaunmenoBanue
No KonngectBo OcCHOBHBIE BUJBI AESITSIIEHOCTH
pa3aeiaoB U TEM [IporpamMHOe€ coepkaHue
/T 4acoB 00yJarnmxcs
y4eOHOro nmpeameTa
Paznea 1. DuekTpoanHaMuKa
1.1 | MarauTtHOE€ noJe. 11 [TocTOSITHHBIE MATHUTHL. [IpoBeneHune SKCIEPUMEHTA: U3YUYCHUE

MarHUTHOTO MOJISI KATYUIKHA C TOKOM;
HCCIIEIOBAHUE AECUCTBUS MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
WCCIIeIOBaHUE SIBIICHUS
AJEKTPOMArHUTHOM MHIYKIIUU.

Onenka a0COMOTHBIX U OTHOCUTENBbHBIX
MOTPEIIHOCTEN U3MEpPEHUN (PU3NIECKUX
BEJINYMH.

OObsicHEeHHE IPUHIIUIIOB JICUCTBUS

Y YCIIOBUM 0€30MacHOT0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, AJIEKTPOABUTATENS,
YCKOPUTENEHN 3JIEMEHTAPHBIX YACTULI,
VHAYKIIMOHHOM €Y H.

Pemenune pacueTHsbIX 3a1a4

Ha IpUMeHeHne GopMysT TEMbI
«MarsuTtHoOe 1oje. DJIeKTPOMarHuTHas
WHIYKIWSD.

Pemienue kauecTBEHHBIX 3a4a4

C OMOPO HAa U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nvecKue

50




B OJTHOPOJHOM MAarHUTHOM TOJIE.
Pabora cunsl JlopeHiia.

SIBiIeHME DIIEKTPOMArHu THOM
uHaykiuu. [TIotok BekTopa
MAarHuTHOW UHIYKIUU.
DIIEKTPOABUKYILIAsI CUJIa UHIYKIIUU.
3aKOH 3JIEKTPOMAarHuTHOM
uHaykuuu Oapanes.

Buxpesoe anexrpuyeckoe noe.
DIIEKTPOABIKY LA CUJIA UHIYKIUH
B [IPOBOJIHUKE, IBUKY IIEMCS
MOCTYIATEIbHO B OJHOPOAHOM
MarHuTHOM TIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTH. SBIEHUE
CaMOUHAYKIHUU. DIEKTPOABUKYIIIAs
CUJIa CAaMOUHIYKIIVH.

DHeprusi MAarHUTHOTO TOJIs KaTy KU
C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.
TexHu4ecKkre ycTpoucTaa

Y MIPAKTUYE€CKOE MPUMEHEHUE:
MIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOIBUTATENb, Y CKOPUTEIU
3JIEMEHTAPHBIX YAaCTHIL,
WHIYKI[MOHHAS M1€Yb

SBJICHUS TeMBbI « MarauTHoe mnoJe.
DNEeKTpOMAarHuTHAsE UHAYKLHSD.
Omnpenenenne HapaBIeHUS BEKTOPa
WHYKIIMA MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuibl JIopeHma.

Pacnio3naBanue puznueckux sBICHUN
B YUEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HH: B3aUMOJICHCTBHE MarHUTOB,
AIEKTPOMArHuTHas UHIYKIIUS,
JIeCTBUE MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U JBHKYLIUH CS
3apsI.

AHan13 AIEKTPOMAarHUTHBIX SBIICHUI
C UCMOJIb30BaHUEM 3aKOHA
AIIEKTPOMArHUTHOW WHIYKIIUH.
Onucanne N3y4eHHbIX CBOMCTB
BEIIIECTB M DJICKTPOMArHUTHBIX
SBJICHUM C UCII0JIb30BAHUEM
(bU3HYECKUX BETUYMH: HHITYKITUS
MarHuTHOTO M0JIs1, cuiia AMIiiepa, cuia
JlopeHiia, ”HAYKTUBHOCTb KaTyIIKH,
SHEPTHS AJEKTPUUECKOTO U MATHUTHOTO
ToJieu

Uroro no pazgeny

11
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Pasznen 2. KoJsie0anusa v BOJTHBI

2.1

Mexauunueckue
Y DJICKTPOMAarHUTHbIE
KOJIe0aHus

KonebarenpHas cuctema.
CBoOOIHBIE MEXaHUYECKHE
Konebanus. ['apmoHnueckue
konebanus. [lepuon, gactora,
aMIUIUTyAa U paza KkojedaHu.
[Ipy>XMHHBIM MasATHUK.
Maremarndeckuil MasTHUK.
YpaBHEHHE TApMOHUYECKUX
konebanuit. [IpeBpaiienue sHepruu
IPU TAPMOHUYECKUX KOJIEOaHUSX.
KonebarenbHblil KOHTYP.
CBoOOHBIE DIEKTPOMArHUTHBIE
KoJie0aHus B UJI€ATTbHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXAY MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna ToMcoHna. 3akoH
COXPaHEHHUsI DHEPTUU B UACATHHOM
KoJIeOaTeIbHOM KOHTYPE.
[IpencraBnenue o 3aTyXarommx
KoJeOaHusx. BoIHyKICHHBIE
MEXaHMYECKHE KOJICOaHusI.
Pe3onaHnc. BeiHyX/1€HHBIE
3JIEKTPOMArHUTHBIE KOJICOaHMUSI.
[TepeMeHHBIH TOK.

CunycounganbHbIN TEPEMEHHBIN TOK.

Hccnenosanue napaMeTpos
KoJie0aTeTbHON CUCTEMBI — IIEPHO/Ia,
YaCTOTHI, aMILTUTY bl U (pa3bl
KoJiebaHuM (TIpy>KUHHBIH

W/WIM MaTeMaTU4EeCKU MasiTHUK).
Hab6ntonenue 3aryxaromux KojieOaHui.
HccnenoBanue CBOMCTB BBIHYKI€HHBIX
KoJieOaHuH.

Hab6ntonenue pe3onanca.

[IpoBenenne SKCIepuMEeHTa:
UCCIe0BAHUE 3aBUCUMOCTHU TIEPHOJIa
MaJIbIX KoJIeOaHUM rpy3a Ha HUTH

OT JIJTMHBI HUTU U MAacCChl Ipy3a;
MCCIIeI0BAaHUE TIEPEMEHHOTO TOKA

B LIETI U3 TIOCIIEI0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3ucropa.

OneHka abCOJIIOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEN U3MEPEHUIN (PU3UYECKUX
BEJIUYUH.

OOBbsicHEeHHUE IPUHITUTIOB JICUCTBUS

Y yCIIOBUM 6€3011aCHOT0 MPUMEH CHUS
AIIEKTPUUIECKOTO 3BOHKA, TeHEpaTOpa
MEPEMEHHOTO TOKA, JIMHUMI
AJIEKTponepeiay.

Pelienne pacyeTHbIX 3a/1a4 € SBHO
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MOIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEUCTBYIOLIEE

3HAUYCHHUC CUJIbI TOKA N HAITPSKCHUA.

Tpancdopmarop. [Ipoussoactso,
nepenaya v norpedaeHue
3JIEKTPUYECKOUN SHEPTHH.
DKOJIOTUYECKUE PUCKU

IMpU IMIPOU3BOACTBEC JJICKTPOIHCPTIUU.

KynbsTypa rucnonb3oBaHust
BJIEKTPOSHEPTUH B OBCEAHEBHOM
YKU3HH.

TexHu4YecKrue yCTpoucTBa

Y MPAKTUYECKOE MPUMEHEHHUE:
AIIEKTPUYECKUU 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
3JIEKTpoIIepeaayd

3aJJaHHON (PU3NYECKON MOJICITBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (HopMYyI1, OTMCHIBAOIITUX
MEXaHWUECKHE U dJIEKTPOMArHUTHHIE
KoJieOaHusl.

Onucanne MEXaHUYECKUX

Y DJICKTPOMAarHUTHBIX KOJIeOaHUI

C MCIIOJIb30BaHUEM (PH3NIECKUX
BEJIMYMH: TIEPUOJ M YACTOTA
KoJeOaHui, aMIIuTyAa u ¢asza
KoJIeOaHMH, 3apsij U CUJla TOKa

B TaPMOHHYECKHX 3JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemmenue kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH, OTTUCHIBAIOTITIE
MEXaHHYCCKHE U AJICKTPOMATrHUTHBIC
KoJieOaHusl.

Pabota B rpymnmax rnpu miaHupoBaHUH,
MPOBENICHUN U UHTEPIPETALUN
PE3yJIbTaTOB ONBITOB, U aHAIHM3E
JOTIOTHUTENbHBIX HCTOYHUKOB
nH(pOpMAIUU 110 TEME

22

Mexannueckue
Y 3JIEKTPOMAarHUTHbIE
BOJTHBI

MexaHu4yecKre BOIHbI, YCIOBHS
pacupoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHUs

U J1uHa BoJiHbl. [lonepeunsle

N3yuenue oOpazoBaHus

1 PacIpOCTPAHCHUS TIOTIEPEUHBIX
1 TIPOJIOJIBHBIX BOJIH.
Hab6mronenue oTpaskeHust
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Y IIPOJIOJTbHBIE BOJIHBI.
WNutepdepenius u nudpaxus
MEXaHUYECKHUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh
3Byka. Bricora Tona. TemOp 3ByKa.
DNIeKTPOMArHUTHBIE BOJIHBI.
YcnoBus U3iydeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3auMHuas
opueHrauus BeKTopoB E, B,

V B 3JICKTPOMArHUTHOW BOJIHE.
CBoiCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HUE, MPETOMIICHUE,
noJisipu3anus, 1u@paxnus,
untepdepenius. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3eKTpOMarHUTHHIX BOJIH.
[IpumeHeHne 3eKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHuMIIBI paguoCBa3U

U TeneBuaeHus. Pagronokanusi.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY>Karollel Cpeapl.
TexHuueckue ycTpoicTaa

U [IPaKTUY €CKOE MPUMEHEHUE:!
MY3bIKaJIbHbIE NHCTPYMEHTHI,
yABTPa3ByKOBask JUArHOCTHUKA

B TEXHUKE U MEAUIMHE, pajap,

U TIpeJIOMIICHHUS], UHTEpdepeHIIuU

U nudpakuu MexaHU4eCKUX BOJTH.
Habmronenue cBsi3M IpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIATYI0M

1 9aCTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AJEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
IIPEIOMIIEHHE, TTOJISIPU3ALIU,
nudpaxius, uHTep PepeHIus.
N3ydenue ycaoBUN U3ITYyUYEHUS
AJIEKTPOMArHUTHHIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B, v

B JICKTPOMAarHUTHOM BOJIHE.
N3yuenue npumeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OObsicHEeHHE IPUHIIUIIOB ICUCTBUS

U yCI0BU 0€3011aCHOTO IPUMEH CHUS
MY3bIKQJIbHBIX HHCTPYMEHTOB,
YIABTPa3BYKOBOW IUArHOCTUKU

B TEXHUKE U MEAULMHE, pagapa,
paguonpueEMHUKA, TEIEBU30Pa,
anTeHHbI, Tenedona, CBY-neuwn.
Pelienue pacyeTHBIX U KQUECTBEHHBIX
3aJ1a4y ¢ ONOPON Ha U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONHCHIBAIOIINE
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PaaAMONIPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrpoCTpaHEHUE MEXaHUYECKUX

Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue WHQPOPMAITMOHHBIX
TEXHOJIOTUH IS IIOKCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETAIUN

Y TIpeJICTaBICHUs UHPOPMaIIUH

MIPHY TTOJATOTOBKE COOOIIEHUM

00 MCTOJIb30BAHUHU DJIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

Yuyactue B IUCKyCCUU

00 2JIEKTPOMAarHUTHOM 3arps3HEHUN
OKpY’Karollen Cpeabl.

PaboTa B rpymmax npu rjiaHupOBaHNH,
MPOBEJICHUU U UHTEPIPETALINHI
pEe3yJIbTATOB OMBITOB U aHAJINU3E
JOTIOJTHUTEIbHBIX UCTOYHUKOB
uH(popManuu 1o Teme

23

Onruka

10

I'eomerpuueckas ontuka.
[IpssMonuHENHOE pacIpOCTPAHEHUE
CBETa B OAHOPOJHOM cpexe. Jlyu
cBeTa. TOYEUHBIM HCTOYHHK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHus cseta. [loctpoenue
n300pakeHuM B IJIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
nokaszaresnb npesomiieHus. [lonxnoe

N3yueHune siBIEHUS TOJTHOTO
BHYTPEHHETO OTPAKEHHU S, ETO
IIPUMEHEHHS B CBETOBO/IE.

N3yuenue Moaeneit MUKpOCKOIa,
TEJIECKOIIA.

[Tosrydyenue crniekTpa ¢ MoOMOIIBIO
OPU3MBbI U TU(DPAKIIMOHHON PEIIETKH.
M3mepenue nokasaresns npeIoMICHHUS
CTEKJIA.

HccnenoBanue CBONCTB U300pakeHUN
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BHYTPEHHEE OTPaKECHUE.
[IpenenbHBIN yroJ HOJTHOTO
BHYTPEHHETO OTPAKECHUSI.
Hucnepcus cBeta. CiI0KHBIN COCTAB
6emnoro cBeta. I[BerT.

Coluparolue u paccenBarIINe
nuH3bl. ToHkas nuH3a. DOKyCHOE
paccTOsIHUE U ONTHYECKAsl CHIIa
TOHKOU JINH3BL. [locTpoenue
n300pakeHul B COOMPAIOIIUX

U paccerBaroluX JuH3ax. opmyna
TOHKOM JIUH3EI. Y BEIUYCHUE,
JTaBaeMo¢ JIUH30M.

[Ipenenbl NpUMEHUMOCTH
F€OMETPUYECKON ONTHUKH.
Bonnosas ontuka. Matepdepenuns
cBera. KorepeHTHbIE HCTOYHHUKU.
VcioBust HAOIIOIEHUS

MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHOM KapTHUHE

OT ABYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxuus ceeta. udpakuuonHas
pemieTka. Y ciaoBue HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB IIPH MA/ICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha TUPPAKIIUOHHYO PEIIETKY.

B JIMH3AX.
OObsacHeHNE TPUHITUTIOB ICHCTBUSA

U yCJIOBHI 0€3011aCHOTO MPUMEHEHUS
OYKOB, JyTbl, oTOanmapara,
MPOEKIIMOHHOIO arapara,
MHUKPOCKOTIA, TEIECKOIA, BOJIOKOHHOM
ONTHUKHU, TU(HPAKIIMOHHOMN PEIIEeTKH,
MOJISIPOUA.

Pelenne pacueTHbIX 3aJ1a4 C SBHO
3aJJaHHON (PU3UUECKON MOIEIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI FEOMETPUUECKOMN
ONTHUKHU.

[TocTpoenue u onucanne n300paxeHus,
CO371aBAEMOT0 TUIOCKUM 3E€PKaJIOM,
TOHKOW JIMH30M.

PaccmoTpenune npenenos
MPUMEHUMOCTH F€OMETPUUECKOM
ONTHUKHU.

Pacnio3naBanue puznueckux sBICHUN
B OIBITAX U OKPYKAIOLIEH KU3HU:
MPSIMOJIMHENHOE PacpOCTPaHEHUE
CBETa, OTPAXKEHUE, IPEIIOMIICHHUE,
uHtepdepeHuus, Tuppaxius

Y MOJIIpU3aLs CBETA, TUCIIEPCUS
CBETAa.
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[Tonsipuzanus cera.

TexHU4YecKne ycTpoicTaa

Y MIPAKTUYECKOE TPUMEHEHHUE:!
OuKH, JTyna, (poroanmapar,
IIPOEKLMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOT, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pElIeTKa,
MOJISIPOU]T

N3ydenue ycnoBuii HaOMIO1CHUS
MaKCHUMYMOB U MUHUMYMOB

B UHTEPEPEHIIMOHHON KapTUHE
OT ABYX CUH(DA3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOICHU S TTIABHBIX
MaKCUMYyMOB TP MaJICHUU
MOHOXPOMAaTH4YECKOTO CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.
AHaIM3 ONTUYECKUX SIBIICHUN

C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEWMHOTO pacpOCTPAHECHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI MTPEJTIOMJICHHS CBETA.
Onucanue ONTUYECKUX SBJICHUMN

C UCHOJIb30BaHHEM (PU3NYECKUX
BEIWYUH: (DOKYCHOE PACCTOSIHHE

Y ONITUYECKas CUJia JIMH3BI

Uroro no pazgeny

Pa3znen 3. OCHOBBI clieHAJIBHON TeOPHH OTHOCUTENbHOCTH (1asee — CTO)

3.1

OcHOBBI clIeIUAJILHOM
TEOpUU
OTHOCHUTEILHOCTH

4

['panuiel npUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[TocTyJaTel criequaIbHOW TEOPUHU
OTHOCUTEIbHOCTHU: HHBAPUAHTHOCTD
MOJTyJIsl CKOPOCTH CBETA B BaKyyMe,
IMPUHLIUI OTHOCUTEIIBHOCTH
DUHIITENHA.

Peuienue kauecTBEHHBIX 3a4a4

C OIIOPOW Ha U3YYECHHBIE IIOCTYJIATHI
CTO.

Hcnonb3oBanue nHEGOPMAIIMOHHBIX
TEXHOJIOIMH JUIS ITIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALUU
U TIpeJIcTaBiIeHusl uHdopMaIuu
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OTHOCHUTENIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpAIEHUE JJTHHBI.
DHEPrus U UMITYJIbC
PEISATUBUCTCKON YACTHUIIBI.
CBs13p Macchl € SHEpruen

U UMITYJIbCOM PENATUBUCTCKOU
YaCTHUIbl. DHEPIUs MTOKOS

MIPHY MMOATOTOBKE COOOIICHMI
O TPaHMIaX TPUMEHUMOCTHU
KJIACCUYECKOU MEXAHUKU U OCHOBaX

CTO

Hroro no pazgeny

Pa3nen 4. KBanToBasi puszuka

4.1

DJeMEHTHI KBAHTOBOM
OIITUKH

®otonbl. Popmyna [Linanka cBsa3u
sHepruu GOoTOHA C €TO YACTOTOM.
DHeprus U UMITyJbC POTOHA.
OTKpbITHE U UCCIIEN0OBAHNE
doTordPexta. OnbITH

A.T". CroneroBa. 3akOHbI
doToapdekra. YpaBHeHUe
DiiHiureiHa g porosddexra.
«Kpacnas rpanuna» ¢potodrddexra.
JlaBaenue cBera. ONbITHI

I1.H. JIe6enena.

XUMHUYECKOE JENCTBUE CBETA.
TexHUYeCcKne yCcTpoicTBa

U IPaKTUYECKOE MPUMEHEHHE:
dboTosrnement, GoTOAATIHK,
coJTHEeUHas OaTapes, CBETOHO

Hab6monenue hotoaddekra

Ha YCTAHOBKE C [IMHKOBOM TIJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIITHETO
dbororddekra.

OObsicHEeHHE OCHOBHBIX TPUHIUIIOB
JEHUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: PoTodaeMeHT, (hOTONaTUHK,
COJIHEUHas 0arapesi, CBETOAHO/T;

U yCJIOBHI uX 0€30MacHOro
MPUMEHEHHUS B TPAKTUUECKOMN KU3HH.
Pemenue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PM3MYECKOU MOJICIBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (opMyJT KBAHTOBOW ONTUKH.
PeleHne kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
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Pacnio3naBanue Qpu3nyuecKux sSBICHHIMA
B YUEOHBIX OTBITAX:
doTosnexTpuueckuit 3pPexT, cBeToBoe
JaBlICHHE.

Onwucanre n3y4eHHBIX KBAHTOBBIX
SIBIICHAU Y MIPOLIECCOB

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYUH: CKOPOCTH AIEKTPOMATrHUTHBIX
BOJTH, JTMHA BOJHBI X YaCTOTA CBETA,
SHEPTHsl U UMITYJIhC (DOTOHA

4.2

Crpoenune atoma

Mopens aroma Tomcona. OnbITEI
Pezepdopna no paccesnuro
a-dyactul. [Inanerapnas monenb
aroma. Ilocrynarsr bopa.
Nznyuyenue u nornomenue GoToHOB
IIPU IEPEXOJE aTOMA C OJTHOTO
YPOBHS SHEPTUU HA APYrou. Buabl
criekTpoB. CIIEKTp ypOBHEN YIHEPTUHU
aToMa BOJAOPO/aA.

BonHoBbIe cBOMCTBA YacTUL. BOJIHBI
ne bpoina. KopnyckyisipHo-
BOJIHOBOU 1y JIU3M.

CrnoHTaHHOE U BBIHYK/IEHHOE
U3JIy4YEHUE.

TexHUYeCcKne ycTpocTaa

Y IPAKTUYECKOE MPUMEHEHHUE:
CIIEKTPAJIbHBIN aHAJINA3

N3ydenue monenu onbita Pesepdopaa.
[IpoBenenue skcnepumMenTa

10 HAOJIFOZIEHUIO JIMHEWYATOTO CIIEKTpa.
Onenka abCOJNIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHnil (PU3ndecKux
BEJINYMH.

N3ydenue monenu atoma: TOMCOHa,
IJIJAaHETAPHOM MOJIEIIN aTOMa, MO
atoma bopa.

N3ydeHue cnekTpa ypoOBHEN SJHEPTUU
aToma Bojiopojia. O0bsCHEHHE
MPUHLUAIOB IEUCTBUA U yCIOBUU
0€3011acHOTO MPUMEHEHUS
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIbIOTEpA.

Pemienue kauecTBEHHBIX 3a7a4

C OIIOPOU HA U3YyYEHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), 1a3ep, KBAHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
aBjieHuA Mo Teme «CTpoeHne aToMa.
Pacnio3naBanue puznueckux sBICHUN
B YUEOHBIX OMBITaX: BOBHUKHOBEHUE
JWHENYaTOrO CIEKTpa U3TyUYEHUs.
AHaJn3 KBaHTOBBIX ITPOLIECCOB

Y SIBJICHUM C UCTIOJIb30BaHUEM
rnocryJyiatos bopa

4.3

ATOMHOE s111pO

DKCHEepUMEHTBHI, JOKa3bIBAIOIIINE
CJIO’KHOCTb CTPOEHUS AJIpa.
OTKpbITHE PAIHOAKTUBHOCTH.
OmneiTer Pe3epdopna

IO OIPENETIEHUI0 COCTaBa
PaauOaKTUBHOTO U3TYyUEHHUS.
CgoiicTBa anba-, 6era-,
ramMmma-usiyuenus. BiusiHue
PaIuOaKTUBHOCTH Ha JKUBBIE
OpraHu3MBlI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnasa monens siapa
I'eitzenGepra-MBanenko.

3apsn snapa. MaccoBoe 4ucIo sijpa.
N3oTtomsL.

Anbda-pacran. DIeKTPOHHBIN

U TO3UTPOHHBIN OeTa-pacma.
'amma-u3nydenue. 3aKoH
PaIMOaKTUBHOIO pacraja.

N3ydeHue 3KCepuMeHTOB,
JOKa3bIBAIOIIUX CI0KHOCTh CTPOCHUS
aTOMHOTO Si7Ipa.

HccnenoBanue TpEKOB 4aCTHI

(o roToBeIM poTOorpadusim).
N3yueHune saepHbIX CUIL, SAEPHBIX
pEaKIMN CUHTE3a U pacnajia,
TEPMOSIAEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHOM MOJEIHN A1pa
['eitzen6epra-NBanenxo.

OObsicHEeHHE yCTPOMCTBa

Y PUMEHEHUS JJO3UMETPa, KaMephl
BunbcoHa, saepHoro peakropa,
aTOMHOU OOMOBI.

Pewenue 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHHUsI, B T.4. O 3apsijie
Y MacCOBOM YHCIIE sSIApa.
Pacno3naBanue puznueckux siBICHUM
B YUEOHBIX OMBITAX U B OKPY>KAIOMICH
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OHeprus CBsI3U HyKJIOHOB B sIpE.

S nepHbie CUIIBL.

JledexT macchl spa.

Snepnsbie peakuuu. [lenenue

Y CUHTE3 SI/IED.

Snepnsiir peakrop. TepMosiaepHbIi
cunre3. [Ipo6nemMsbl U mepcreKTUBBI
SIEPHOU SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SICPHOMN
SHEPTETUKMU.

OneMeHTapHble YacTULbl. OTKpBITHE
NO3UTPOHA.

Meroabl HaOMIOACHUS

Y PETHCTPALINH 3JIEMEHTAPHBIX
YacTHLI.

OyHIaMEeHTaIbHBIC
B3auMOJeUCTBUA. ENMHCTBO
bu3nuecKoi KapTUHBI MUPA.
TexHU4ecKkne yCcTponcTBa

Y IIPAaKTUYE€CKOE PUMEHEHUE:!
NO3UMETp, Kamepa BuiibcoHa,
AJIepHBINA peakTop, aTOMHasi bom0a

YKU3HU: €CTECTBEHHASI U UCKY CCTBEHHAs
PaIMOaKTUBHOCTb.

Onuncanne KBaHTOBBIX SIBJICHUI

Y IIPOIIECCOB C UCTOJIb30BAaHUEM
(DU3UYECKUX BEIMYMH: TTEPHUO]T
MoJypacnaja, SHEPTUs CBA3U aTOMHBIX
a5ep, AePEeKT Macchl sapa.

AHau3 MPOLECCOB U SBICHUIN

C MCITOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXPaHEHUs MACCOBOI0 YHCIIA,
nocryJiatel bopa, 3aKoH
PaarMoOaKTUBHOTO pacnaja.

VYuyactue B paboTe Kpyrjioro croia
«DyHIaMEHTAJIbHBIE B3aUMOJCHCTBUS.
EnuHCTBO pu3nueckoif KapTHHBI MUPaY.
Hcnons3oBanue nHQPOPMAIIMOHHBIX
TEXHOJOTHUH JIJISI TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETAIUU

Y TIpeJICTaBICHUS UHPOpMaIIUU

MIPHY TIOJATOTOBKE COOOIIEHUM

O MPUMEHEHN U 3aKOHOB KBAaHTOBOM
(U3UKH B TEXHUKE M TEXHOJIOTHIX,
AKOJIOTUYECKUX aCIEKTax sAECPHOU
SHEPTrEeTUKU

Hroro no pazneny

15
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Pa3znen S. JjieMeHTBI ACTPOHOMHHM U ACTPOPU3UKH

5.1

DJIeMEHTHI
aCTPOHOMUU
U acTpOoU3UKH

7

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuxkiianHOE U MUPOBO33PEHUYECKOE
3HaUYCHUE aCTPOHOMMUH.

Bup 3Be3nnoro neba. Co3sesnusd,
SIpKUE 3BE3/Ibl, TUIAHEThI, UX
BUINMOE IBHKEHHUE.

CoJrtHeyHas cucTeMa.

Counne. CoitHeyHass aKTUBHOCTD.

Nctounuk s3neprun CoJiHIA U 3BE3].

3Be3/bI, X OCHOBHEIE
XapakTepucTuKku. [narpamma
«CIEKTPAIBHBINA KJIACC —
CBETHUMOCTB». 3BE3/bI IJIaBHOM
II0CJIEI0BATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JIJIS 3BE3]1
IJIaBHOM MOCJIEIOBATEIILHOCTH.
BuyTpennee ctpoeHue 3Be3/1.
CoBpemMeHHbBIE IPEACTABICHUSA

0 MPOUCXOKJICHUU U IBOJIOIUU
ConHua 1 3Be3/1. DTanbl )XU3HU
3BE3]I.

Mueunsii [IyTe — Hama ['anakTuka.
ITonoxxenue u apmxeHne CoaHIa

B I'anakTuke. TUIbI ragakTHK.
Pagmoranaktvku v KBazapsl.
UepHblie IbIPHI B siApax rajlakTHK.

IToaroToBka coobiieHuii 00 Tamax
Pa3BUTHS ACTPOHOMUU, O TPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAYCHUU
aCTPOHOMHUHM, O METO/IAX MOJYUYCHHUS
HAay4YHBIX aCTPOHOMUYECKUX 3HAHHM,
OTKPBITUAX B COBPEMEHHOM
aCTPOHOMHUH.

N3yyeHne COBpeMEHHBIX
MPEACTABIEHUN O TPOUCXOKIACHUU

v 3Bosroruu CoJIHIA U 3BE3.
N3yyeHne TUMOB rajlakTuk,
paJHoTAIaKTUK U KBa3apOB.
N3yuenue nBmkeHus HEOCCHBIX Tel,
ABOJIIOLIMY 3Be311 U BeeneHHom,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/aX,
B 3BE3/IHBIX CUCTEMAX,

B MEKT'aJIaKTUYECKOM CPEJIE,
MacmTaOHOM CTPYKTYyphl BeeneHHoH.
Oo0mbsacHenue pacimupenus Beenennoi
Ha OCHOBE 3aKoHa Xa0Oo0ua.
[ToaroToBka K 00CYXACHUIO
HEpelIeHHBIX TPO0JIEM aCTPOHOMHUM.
[IpoBenenue HabMOAECHUM
HEBOOPYKEHHBIM TJ1a30M

C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUM JJIs1 OTIPEICTICHUS
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Bcenennas. Pacumpenue
Bcenennoii. 3akon Xa66ua.
Pasz0eranue ranaktuk. Teopus
bosbmoro B3peiBa. Penukrosoe
U3JIy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. Meraranaktuka.
Hepemennrie mpobiiemsl
aCTPOHOMUU

MOJIOKEHUSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noymapus

U SIPKHE 3BE3bI.

IIpoBenenue HaOMIOIEHUHN B TEIECKOII
Jlynsl, mutaner, Munegynoro Ilytu.
VYyacTue B IMCKYyCCUU O HEPEIIEHHBIX
npobiieMax aCTPOHOMHUH

Uroro no pazgeny 7
Pa3nen 6. O000maroniee moBTOpeHmne
6.1 | OGobmaromiee 4
TTOBTOPEHHE

O06o0111eHre U cUCTeMaTH3alus
coJepKaHus pa3JeyoB Kypca
«Mexanuka», «MonekyJspHas
bu3nKa U TEPMOTUHAMUKAY,
«DnexTpoauHamuka», «Konedbanus
U BOJIHBI, «OCHOBBI CHIEIMAIbHON
TEOPUU OTHOCUTEIBHOCTIY,
«KBanToBas pusuka», « JNeMEHTHI
ACTPOHOMHMH U aCTPOPUZUKI.
Poinpb puzuku u actpoHOMUU

B SKOHOMMYECKOM,
TEXHOJOTHYECKOM, COLMaIbHOMN

U 3TUYECKOU chepax JesiTeTbHOCTU
YeJioBeKa, pOJib U MECTO (PU3UKHU

Y aCTPOHOMHU B COBPEMEHHOMN
Hay4YHOU KapTHUHE MHUPA, 3HAYCHUE

VYyacTue B TUCKyCCUU O POJIH (PU3UKHU
1 aCTPOHOMHMH B Pa3IMYHBIX chepax
JEeSITEIbHOCTH YEJIOBEKA.
IToaroroBka cooOIIeHUI 0 MecTe
(bu3nIecKoi KapTUHBI MUPA B PSIIY
COBPEMEHHBIX NIPEICTABICHUM

0 TIPUPOJIE.

Brinmonnenue yueOHbIX 3a1aHUM,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX TTOHATHUH, (PU3HNUECKUX
BEJIMYUH U 3aKOHOB Kypca (pU3HKU
10—11 xmaccoB
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OIMcaTeIbHOM,
CUCTEMAaTU3UPYIOLIEH,
O0OBSICHUTEIIbHOU

Y IPOTHOCTUYECKOU (PYHKIIU T
dbusznueckoi Teopuu,

poJib PU3UUYECKOU TEOPUHU

B (POpMUPOBAHUH MPEACTABICHUN
0 (pu3HYECKON KapTUHE MUPA, MECTO
dbusznueckoi KapTUHBI MUpPA

B 00I1IEM psITy

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIIEHUN O IIPUPOJIE

Hroro o pasneny 4
PesepBHOE Bpems

OBILIEE KOJIMYECTBO 68
YACOB IIO [TIPOI'PAMME
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

ITPOI'PAMMBI
10 KITACC

Kon
MpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble IpeAMETHBIEC Pe3yJIbTAThI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMIPOrpaMMBbl CPpeHEro
o0urero odopazoBanus

10.1

JleMoHCTpUpOBaTH Ha MpUMEpPaxX pPosib U MecTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAy4YHON KapTUHBI MUPA, B
Pa3BUTHM COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKON ACSATEILHOCTH JIIOACH

10.2

Y4uTHIBaTh IPaHUIBl IPUMEHEHHS U3YUEHHBIX (PU3NYECKUX MOJIENICH: MaTepuajbHasi TOUKa, MHEpIUaIbHas cUcTeMa
oTcuéra, abCONIOTHO TBEPJIOE TEINO, UICANbHBIN T'a3; MOJIEIH CTPOCHHS Ta30B, )KUAKOCTEH U TBEPIBIX TN, TOUCUHBIN
AIEKTPUUYECKUH 3apsii — IPU pelIeHHH (PU3NUECKHX 3a]1a4

10.3

Pacnio3naBare pusudeckue siBieHHs (MPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO -
KHHETUYECKOW TEOPUM CTPOCHMSI BEIIECTBA M JJICKTPOJUHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE
psIMOJIMHEWHOE JIBIKEHUE, CBOOOHOE Ma/IeHHe Tell, IBIKEHUE 10 OKPYKHOCTH, UHEPIIHSI, B3aUMOICHCTBHUE TEN;
muddy3usi, OpOyHOBCKOE ABMXKEHUE, CTPOCHHE KUIKOCTEH M TBEPABIX TEJl, U3MEHEHHUE 00BbEMa TeJ IPH HarpeBaHUHN
(OXJIaXXJICHWM ), TEIUIOBOC pPaBHOBECHE, WCIApCHHUE, KOHJICHCAIWs, IUIABJICHUEe, KPUCTAUIA3AIUsl, KHIICHHE,
BIQXHOCTh BO3JyXa, TMOBBIIICHUE AaBICHHUS Ta3a MPH €ro HArpeBaHUHM B 3aKPBITOM COCYJAE€, CBSI3b MEXIY
napaMeTpaMH COCTOSTHUSI Ta3a B M30TPOIIECCaX; ISKTPHU3AIMS TEJl, B3aUMOJICHCTBUE 3aPsII0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, MCIOJb3ys (U3NUECKHEe BEJIMYMHBI: KOOpAMHATA, IyTh, MEpEMELICHHUE,
CKOPOCTb, YCKOPEHHE, Macca Teld, CWa, HMMILYJIbC TeNld, KUHETHUYECKas OHEPrusi, IOTCHLMAIbHAs OJHEPIHUs,
MeXaHu4eckas paboTa, MeXaHW4YecKass MOIUIHOCTH;, TPU ONHCAHWUHM TPAaBWIBHO TPAKTOBATh (DU3UYECKHN CMBICI
UCTIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYECHHUS W €IMHUIIBI, HAXOIUTHh (OPMYIIbI, CBSI3BIBAIOLINE AHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMU BEIMYUHAMU

10.5

OnuceiBaTh M3yYE€HHbIC TEIUIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBICHUS, HCIHONB3Yys (PU3NYECKHE BETUUHHBI:
JABJICHWE Tras3a, TeMIepaTypa, CpeaHsisd KUHETHYeCKas »JHEpPrus XaoTHYECKOro JBW)KEHUS MOJEKYJ,
CpeIHEeKBaApaTUYHAs] CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI DHEPTUs, paboTa ra3a, KodpuimeHt
MOJIE3HOTO JICHCTBUSI TEIUIOBOTO JBUTATeNs; MPU OINUCAHUM IPABUIIBHO TPAKTOBAaTh (U3NYECKUM CMBICIT
UCIOJIb3YEMbIX BEJTUYMH, UX 0003HAUYEHUS U €AUHUIIbI, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOLIUE NAHHYIO (U3UUECKYIO
BEJIMYHHY C JPYTUMU BEITUYUHAM
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10.6

OnuceiBaTh U3Y4YEHHBIE BJIEKTPUUYECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE SIBJICHHS (IIPOLECCHI), MCHOIB3Ys
¢du3nuecKre BEIMYUHBIL: DJIEKTPUICCKUNA 3apsijl, JIEKTPHUECKOE I0JIe, HANPSKEHHOCTD IOJIs, TIOTEHIIUAI, Pa3HOCTh
MOTEHIIMAJIOB; IPU ONMKUCAHUU MIPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICIT HCIIONB3YEMbIX BETUUMH, UX 0003HAUYEHUS
U e/IMHMIIbI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUUHY C APYTUMH BETMYMHAMU

10.7

AHATM3UPOBATH (PU3UUYECKUE TIPOIIECCHI U SBIICHUS, UCIIONB3Ys (PU3MUYECKUE 3aKOHBI ¥ TIPUHITUIIBL: 3aKOH BCEMUPHOTO
tarotenus, [, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUsl MMITYJIbCa,
MIPUHITUI CYTIEPIIO3UIIMUA CHJI, TPUHIIUI PaBHOMPABHSI HHEPLIUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHIO CTPOCHHUS BEILIECTBA, a30BbI€ 3aKOHBI, CBSI3b CPEIHE KUHETUUECKONW YHEPTHUH TEIJIOBOIO JIBUKEHUS MOJICKYJT
¢ abCOIOTHOM TeMIiepaTypol, MepBhIi 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAaHEHUS AJIEKTPUYECKOTO 3apsijia, 3aKOH
Kynona; mpu 3ToM pasznuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXEHHE U YCIOBHS
(rpaHMIIBI, 00IACTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIBI ACWCTBUS MAIINH, TPUOOPOB U TEXHUUECKUX YCTPONCTB; pa3zivyaTh YCIOBHUS MX
0€30MacHOro UCIOJIb30BaHMs B TOBCEJHEBHOM KU3HU

10.9

BBITIONHATE 9KCIEPUMEHTHI IO UCCIIEOBAHUIO (PU3MUECKUX SBJICHUN M MPOIECCOB C HCIOJIB30BAHUEM MPSAMBIX U
KOCBEHHBIX HM3MEpEHHUi; mpu 3ToM (OpMyIHUpOBaTh TpodiemMy (3adady) W THUIOTE3y y4eOHOTrO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYI0BaHMUs, IPOBOJMTH OIBIT U ()OPMYITHUPOBATH BHIBOIBI

10.10

Ocy1iecTBIsATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH; PU 3TOM BBIOMPATh ONTHUMAIBHBIN C110CO0
M3MEPEHHMsI ¥ UCIOJIb30BaTh U3BECTHBIC METOIbI OIIEHKH MOTPEIIHOCTEN N3MEpEeHU

10.11

HccenoBath 3aBUCHMOCTH MEXTy (U3MYCCKUMHU BEITUYHHAMHU C WCIOJIB30BAHUEM TPSIMBIX U3MEPCHHIA, TPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHpOBaTh PE3yJbTAThl MOJYUYEHHOW 3aBUCHUMOCTU (PU3MUECKHX BEIUYUH B BUJIC
Tabyui ¥ TpaduKoOB, AeJIaTh BBIBOJIbI IO PE3yJIbTaTaM MCCIIEAOBAHUS

10.12

CoOmonate mpaBmiia 0E30IIACHOTO TpyJZia NMPHU TMPOBEJICHUM KCCICIOBAaHUN B paMKax Y4eOHOTO SKCIIEPHUMEHTA,
y4eOHO-HUCCIIEIOBATEILCKOW M TPOCKTHOM JEATEIbHOCTH C HCIOIb30BAaHHEM H3MEPHUTEIBHBIX YCTPOUCTB H
71a00paTOPHOr0 00OPYAOBaHUS

10.13

Pemiate pacuéTHble 3a1auu ¢ SIBHO 3aIJaHHOH (pr3nYecKoi MOIETIbIO0, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U TIPUHIIMITBL, Ha
OCHOBE aHallu3a YCJIOBHS 3a7aud BBIOMPATh (PU3UYECKYIO0 MOJENb, BBIACTATH (PU3HUECKHe BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE 17151 €€ pelIeHUs], IPOBOAUTH PACYETHI U OLEHUBATh PEALHOCTD MOJYyYEHHOTO 3HAUeHUs (PU3NYECKOM
BEJIMYMHBI

10.14

Pemath KauecTBEHHbBIE 33aJ]a4l: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHBYIO LIETIOUKY PACCYXKICHHUN C OMOpOM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUE SIBJICHUS
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10.15

Hcnonp3oBaTh Npu pelIeHHH Y4eOHBIX 3aJad COBPEMEHHblE WH(QOPMALMOHHBIE TEXHOJIOIMM JJIs IIOUCKa,
CTPYKTYPUPOBAHHMS, HHTEPIIPETAIINH U MPEJICTABICHHS Y9eOHOH W HAayYHO-TIOMYJISIPHON WH(pOPMAINH, TTOTyIeHHON
U3 PA3JIUYHBIX MICTOUHUKOB; KPUTUUECKH aHAJIM3UPOBATh NOIYYaeMyI0 HH()OPMaLIUIO

10.16

[IpuBoANTH MpUMEpPHl BKJIAJAA POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHUE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTUYEeCKHe 3HAHUS O (pU3MKEe B MOBCEIHEBHOM KHM3HU ISl OoOecriedeHus: 0e30MacHOCTH TpU
oOpaiieHnu ¢ mpuOopaMyd M TEXHHUYECKMMH YCTPOWCTBAaMU, IJIsi COXPAHEHHUS 3[0POBbS U COOIIOJICHHUS HOPM
9KOJIOTMYECKOT0 MTOBEJICHUSI B OKPYXKAIOILIEH Cpesie

10.18

Pabortath B rpynie ¢ BHINOJTHEHUEM PA3IMYHBIX COIMATLHBIX POJICH, TUTAHUPOBATH PAbOTY TPYIIIBI, PAIIMOHATILHO
pacnpenensiTh 00sS3aHHOCTH U TUIAHUPOBATH JICSITCIILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aCKBATHO OIICHHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYNIbI B PEIICHUE pacCMaTPUBAaEM Ol MPOOIEeMbI
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11 KITIACC

Ko . .

I oIll;e AEMOTO IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl CPeHEro
posep 0o01ero odopazoBaHus

pe3yJbTara

11.1

JleMOHCTpUpPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKH B (DOPMHUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MHUpPa, B
Pa3BUTUHU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B IPAKTHUECKON ACSITEILHOCTH JIOACH, IETOCTHOCTh M €IMHCTBO
(bU3MYIECKOI KapTHHBI MUPA

11.2

Y4YuTHIBaTh TPAHUILIBI IPUMEHEHUS] U3YUYCHHBIX (PU3NUYECKUX MOJIENIEH: TOUCUHbIN IEKTPUUECKUH 3apsii, saepHast
MOJieJIb ATOMa, HyKJIOHHAasi MOJIeJIb aTOMHOI'O siipa MpH pelieHuH GU3nIecKux 3a1a4

11.3

PacmiosnaBath (u3nueckue sBiueHUs (TMPOIECcChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB DSJICKTPOAMHAMHKU W
KBaHTOBOH (DM3HKH: HJIEKTPHUYECKasi IPOBOAUMOCTD, TEILIOBOE, CBETOBOE, XHMHIECKOE, MArHUTHOE JACHCTBYS TOKA,
B3aI/IMO[[CI>'ICTBI/I€ MAarHuToB, 2JICKTPOMAaruuTHas MHAYKIUA, ﬂeﬁCTBHe MAarfuTHOTI'O IOJId Ha IMPOBOJHHUK C TOKOM U
JBIDKYIIMWACS 3apsf], AJIEKTPOMAarHUTHBIE KOJEOAHWs M BOJHBI, NPSAMOJMHEHHOE pacHpOCTpaHCHHWE CBETa,
OTpakKeHHe, NpeJIoMIICHHe, WHTeppepeHuns, Iudpakius ¥ TOJSpH3alMs CBeTa, JAUCIEPCHS  CBETa,
doroanexTpudeckuii 3pdext (Pporodaddekr), cBeTOBOE NaBICHHE, BOZHUKHOBEHHE JHMHEHYATOTO CHEKTpa aroMa
BOJIOPO/IA, €CTECTBEHHAsI M HCKYCCTBEHHAsI PaJHOAKTHBHOCTb

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE, DIIEKTPHUUECKYIO
MIPOBOAMMOCTD PA3IUYHBIX CPE) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IPOIECChI), UCTIOb3Ys (PU3MUECKUE BEIHUNHBI:
AJEKTPUYECKUNA 3apsll, CHJIa TOKA, 3JIEKTPUUYECKOE HAIPSHKEHUE, SJIEKTPUUYECKOE CONPOTUBJIIEHUE, PA3HOCTh
norennuanos, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO IOJs, cuia Amriiepa, cwia JIOpeHIa, WHIyKTHBHOCTh
KaTYIIKH, YHEPTHsI 2JIEKTPUIECKOTO M MATHUTHOTO TIOJIEH, TIEpUO/I M 9acToTa KoJebaHuil B Koyie0aTeIbHOM KOHTYPE,
3apsi] U cuja TOKa B IMpollecce TapMOHMYECKUX JJIEKTPOMArHUTHBIX KojeOaHuil, (OKyCHOE pacCcTOsiHUE U
ONTHYECKAs CHUJIA JIMH3BI, PU OMMCAHUU MPABUIIHHO TPAKTOBATH (DU3MUYECKUN CMBICI HCIIOJIB3yEMBIX BEJIMYUH, X
0003HAYCHHUS U EIUHMIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONIME MAaHHYIO (DH3MUECKYI0 BEIUYHHY C JAPYTUMH
BEJINYMHAMHU

11.5

OnucbiBaTh H3Y4YCHHbIE KBAHTOBBIE SIBJICHHMS M IPOLECCHI, HUCHOJB3Yys (U3MYECKHE BEIUYUHBI: CKOPOCTb
AJIIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIHsl U UMITYJbC (OTOHA, MEPUO] MOoIypacnaja,
SHEprus CBsI3W ATOMHBIX siJep; MPH ONMUCAHUM TNPABWJIBHO TPAKTOBAaTh (DM3MUYECKUM CMBICI HCHOJB3YEMbBIX
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BEJIMYMH, UX 0003HAUCHUS U €IMHUIIBI; YKA3bIBaTh (YOPMYJIbl, CBA3BIBAIOUINE JAaHHYIO (PU3NYECKYIO0 BETUUYHHY C
JPYTHMU BEJIMYMHAMHE, BRIYUCIISTH 3HaUCHUE (DU3UICCKOMN BEIIMUMHBI

11.6

AHanu3upoBaTh (U3MUECKUE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M MPHHLUMBL 3aKOH OMma,
3aKOHBI IIOCJIENOBATENLHOTO M MApaJlJIeIbHOTO COECOUHEHMs INPOBOAHMKOB, 3akoH JDkoyns — JleHna, 3akoH
ANEKTPOMAarHUTHOM HHAYKLIMH, 3aKOH IPSIMOJMHENHOIO pacHpOCTpPaHEHMs] CBETAa, 3aKOHbI OTPAKEHUS CBETa,
3aKOHBl NPEJIOMIIEHUS] CBETa, ypaBHeHHME OWHIITeNHHa Juis Gorod3ddekra, 3aKOH COXpaHEHHs SHEPrHM, 3aKOH
COXpaHEHHUsl HMMIIYJbCa, 3aKOH COXPAaHEHHUS HJIEKTPUUECKOro 3aps]a, 3aKOH COXPAHEHHsS MacCOBOIO YHMCIIa,
noctynatel bopa, 3aK0H pagroaKTUBHOTO pacraja; Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTeMaTU4YeCKO€E BBIPAKEHUE U YCIIOBUS (TpaHMIbl, 00JIACTH) MPUMEHUMOCTH

11.7

OnpenensaTe HalpaBiI€HUE BEKTOpPA MHIYKIMM MArHUTHOIO MOJISI MPOBOJHMKA C TOKOM, CHJIbl AMIEpa U CUJIbI
Jlopenua

11.8

Ctpoutb 1 ONUCKHIBaTh H300pAKEHUE, CO3IABAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH30#

11.9

BBINOHATE 3KCIIEPUMEHTBI 0 MCCIIEIOBAHUIO (DU3NUECKUX SBJICHUN M MPOLIECCOB € MCIOIb30BAHUEM NPSAMBIX U
KOCBEHHBIX M3MEpPEHMI; MpHU 3ToM (popmynupoBaTh mpolieMy (3agady) M THUIOTE3y Y4eOHOTO SKCIEpPUMEHTA,
co0MpaTh YCTAaHOBKY M3 MPEJUI0KEHHOr0 000py1I0BaHHUsl, IPOBOJMTH OMBIT U ()OPMYJIUPOBATH BBIBObI

11.10

OCYH_IGCTBJ'I}ITB MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I"ICCKI/IX BCJIMYWH; ITPHU 5TOM BBI6I/IpaTI:> ONTHUMAJIbHBIHI CITOCOO
HU3MCPCHHA U MCIIOJIb30BATh M3BCCTHLIC MCTOAbI OLICHKHU IIOI peHJHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH  (PU3MYECKMX BEJIMYMH C HCIOJB30BAHUEM NPSAMBIX M3MEPEHUH; IMPH HTOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOTYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIMYUH B BUJE
Tabyul U TpadUKOB, A€JIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

11.12

CobmromaTh mpaBuiia 0€30MacHOTO TPyAa IPH MPOBEICHUN MCCIEIOBAaHUN B paMKax y4eOHOTO SKCIEPHMEHTA,
y4eOHO-UCCIEI0BATENHCKOH U MPOCKTHON JESITENHHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYI0OBAHUS

11.13

Pemiate pacuérHble 3a/1a41 ¢ SIBHO 3aJJaHHOM (pr3ndyecKoi MOJIeNbI0, UCHIONb3Ys (pU3ndYecKre 3aKOHbI U IPUHIUIIbI;
Ha OCHOBE aHaJIn3a yCJIOBUSA 3a7jaui BHIOMPATh (PU3NUECKYIO MOJIENb, BBIACIATH (PU3NUECKHE BETUUMUHBI U (YOPMYIIbI,
HE00XO0IMMBIE 1711 €€ PeLIeHus, TPOBOAUTH PACUETHI M OLIEHUBATh PEATBHOCTD MOJIYYEHHOT0 3HAUYSHHS (PU3NUECKOI
BEJIMYMHBI

11.14

Pemiate kauecTBEHHbIE 33/1a4U: BBICTPAUBATh JIOTHUECKH HEITPOTHUBOPEUUBYIO LIETIOUKY PACCYKJEHUM C ONOPOM Ha
M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (DM3UUCCKUC SIBICHUS
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11.15

Hcnonp3oBaTe NpU peHIEHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTMHM MAJs IIOMCKa,
CTPYKTYpPUPOBaHHMS, UHTEPIPETAIIMN U TIPEACTABICHUS YIeOHOH U HAyYHO-TIOMYJISIPHOM HHPOPMALINH, TIOTYYSHHOM
U3 PA3JIUYHBIX MICTOUHUKOB; KPUTUUECKH aHAJIM3UPOBATh NOTyYaeMyt0 HH()OpMaLIUIO

11.16

O0OBSACHATH MIPUHIUITBL HeﬁCTBHH MallnH, HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB; pa3jinvdaThb yCJIOBUA UX 0€30I1aCHOr0
HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM KU3HU

11.17

[TpuBOANTH TpUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonwk30BaTh TeopeTHdeckue 3HAHUS M0 (U3MKE B MOBCEIHEBHON >KU3HU ISl oOecrieueHus: 0€30MacHOCTH TpH
oOpallleHnu ¢ TMpUOOpaMH W TEXHUYCCKUMHU YCTPOMCTBAMH, JJIS COXPAHEHUS 370POBBS M COOJIOJICHHS HOPM
9KOJIOTHUYECKOr0 NOBEJICHUSI B OKPYXKAIOLIEH Cpeae

11.19

Paborats B rpymme ¢ BBHIIOJIHEHHEM PA3IUYHBIX COLMATBHBIX POJICH, MIIAHUPOBATH PAOOTy TPYNIIbI, PALIMOHATIBHO
pacrpeesnsTh 0053aHHOCTH U IUNITAHUPOBATh JIESTENbHOCTh B HECTAHIAPTHBIX CUTYALIUSX, a/1eKBaTHO OLIEHUBATh BKJIA]
KaX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE paccMaTpUBaeM oW POOIIeMbl
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HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon
pa3aeia

Kon

NpoBepsieMoro

3JICMCHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O TIO3HAHU A

1.1

®dusuka — Hayka o npupojie. HaydHnble MeTo1bl MO3HAHUSA
OKpyXxarouiero mMupa. Ponp skcnepuMeHTa U TEOpHH B
MIPOLIECCE TIO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (QU3NYECKUX SBICHUM W MPOIECCOB.
Hayunble rumnore3pl. PuU3NYECKHE 3aKOHBI W TEOPHH.
['panunel  OpUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[Tpunnun coorBerctBus. Pomp u mMecto ¢usuku B
(dbopMuUpOBaHUM COBPEMEHHOH HAyYHOUW KapTHHBI MUPA, B
MPAKTUYECKON JEITETLHOCTH JIIOACH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe JBU)KEHUE. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBHKEHUS. Cucrema oTcuéra.
Tpaekropust

[lepemenienue, CKOPOCTH (CPEAHsst CKOPOCTh, MTHOBEHHAS
CKOPOCTb) M YCKOPEHHE MaTepuajbHOW TOUKH, HUX
MPOCKIIMA Ha OCU CHUCTEeMBbI KoopjauHaT. CloxeHue
MePEMEIIEHUIN U CI0XKEHUE CKOPOCTEM

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSMOJIUMHEHHOE
JBrxkeHue. I'paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHHUSs, MyTHU U MEePEMEIIEHUs] MaTepPHAILHON TOUYKHU
OT BPEMEHU

2.1

CBoboaHoe majieHre. Y CKOpeHHue CBOOOIHOTO NaACHHS

KpuBonuueiiHoe nBuxkeHue. PaBHOMepHOE JBWKEHHE
MaTepuaJbHOW TOYKHM MO OKPYKHOCTH.  YTJIOBas
CKOpOCThb, JIMHEHHas ckopocTh. Ilepuox wu wacrora.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE

TexHuuecknue  yCTPOMCTBA:  CIHAOMETpP, JBIKECHHUE
CHApsJIOB, IICMTHBIE MU PEMEHHBIC Nepeadn

[lpaktuyeckue  paboThl.  M3mepeHne  MrHOBEHHON
ckopocTu. McceaenoBanue COOTHOIICHUS MEXY IyTsAMH,
MIPOMICHHBIMHA TEJIOM 3a IIOCJIEOBAaTEIbHbBIE PaBHBIE
IIPOMEXKYTKHU BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBKEHUH
C HAYaJIbHOM CKOpPOCTBIO, paBHOW Hyw0. M3ydenwue
JIIBIDKEHUS IIapUKa B BSI3KOM KUIKOCTU. HM3ydeHue
JIBIDKEHUS Tella, OpOIIEHHOI0 TOPU30HTAIBHO

JIMHAMUKA

2.2

2.2.1

[Tpunumn otHocutenbHOcTH ["anumnes. IlepBbiil 3akoH
Hprorona. MiHepumanpHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cwna. [IpuHIUI CyTIepIIO3UITUN CHJT




223

Bropoit 3akoH HprooTOHa a1 MarepuanbHOM TOYKH B
uHepuuanbHoil cucteme orcuéra (MCO). Tperuii 3akoH
HproToHa 1151 MatepuagbHbIX TOUYEK

224

3akoH BcemupHOro TsaroteHus. Cuna Tsoxectu. [lepBas
KOCMHYECKasi CKopocTbh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbXEHUS U
cwia Tperus Tmokos. Kosddumment Ttpenus. Cuna
CONPOTHUBIICHUSI TPU JBIKEHUM TeJld B XKUJIKOCTU WU
rase

2.2.7

[ToctynaTtenbHOe U BpalaTebHOE IBIYKEHUE aOCOIIOTHO
TBEPJIOTO TEJIA

2.2.8

MoOMEHT cwibl OTHOCUTENBHO OCH BpameHus. [lmeuo
cuwibl. ¥YcnoBusi paBHoBecusi TBEporo Tena B UCO

229

TexHuyeckue yCTpOMCTBA: MOAIIMIIHUKY, JBWKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTuyeckue padotbl. M3yuenue nBuxeHus Opycka mo
HAKJIOHHOM IUIOCKOCTH MOJI I€UCTBUEM HECKOJBKHUX CHIL.
HccnenoBanue 3aBUCHUMOCTH cuil yIpyrocTy,
BO3HHKAIOIIUX B 1e()OPMUPYEMOH IPYKHHE B PE3HHOBOM
oOpasle, oT BelIWYMHbI UX aedopmauuu. VccnenoBanue
YCIIOBHM paBHOBECUs TBEPAOIrO Teja, MMEIOUIEr0 OCh
BpallleHUs

2.3

3AKOHbBI COXPAHEHUMA B MEXAHUKE

2.3.1

I/IMHYJII)C MaTepHaHBHOfI TOYKH, CUCTEMbI MAaTCPpUAJIbHBIX
TOYCK. I/IMHyJ'H:C CHJIbl 1 UIBMCHCHHC MMITYJIbCA TCJId

232

3akoH coxpaHeHus wumMmnyinsca B HMCO. PeaktuBHOE
JIBI)KECHUE

233

PaGotra cuibl

234

MoOnIHOCTh CHIEI

235

Kunernueckas sHeprusi MmarepuaibHOU TOUKU. Teopema o
KUHETHYECKOW SHEPIUU

2.3.6

IlorenunanbHas d3Heprus. IloTeHnuanbHas >Heprus
ynpyro aedopMmupoBaHHON MpykKuHbL. lloTeHnuanbHas
SHeprus Tesa BOJU3U MOBEPXHOCTH 3eMJIn

2.3.7

[loTeHnmanbHple M HENOTEHIMAJbHbIE CUIbL CBS3b
paboThl  HEMOTEHIHAIbHBIX CHJI C  H3MEHEHHUEM
MEXaHUYECKOU YHEPTHH CUCTEMBI TEJI. 3aKOH COXPaHEHUS
MEXAHUYECKOU SJHEPTUU

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckne yCTpPOMCTBA: IBHIKEHUE PAKET, BOJIOMET,
KOIlep, NPYKUHHBINA TUCTOJIET

2.3.10

[IpakTuyeckue paboThl. M3ydueHue cBA3M CKOpOCTEH Teln
npu Heynpyrom yzaape. MccinenoBanue cBs3M pPaOOTHI
CWJIbI C U3MEHEHUEM MEXaHUUYECKOM SHEPIUHU Tella

MOJIEKYJIAPHAS OU3UKA U TEPMOJNMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOW TEOPUU




3.1.1

OCHOBHbBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe amxkenue. uddysus. Xapakrep
JIBJKCHHMSI M B3aMMO/JICHCTBHSI YaCTHIL BEIIECTBA

Mogenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPABIX TEN U
00BLSICHEHHE CBOWCTB BEIECTBA HA OCHOBE DTUX MOJEIIEH

Macca monekyn. KonuuecrBo BemiectBa. IloctosHHas
ABoraapo

TemnoBoe paBHOBecue. TemmnepaTypa U €€ HU3MEpPEHHE.
[Ixamna remneparyp Llenbcus

Mopnens wuneanbHoro rasza. OCHOBHOE ypaBHEHHE
MOJICKYJIAPHO-KMHETHYECKOH TEOPHUHU WACATBHOTO Ta3a

AOconmoTHas ~ TeMmIeparypa Kak Mepa  cpenHei
KHUHETHYECKOU OHCPrunM TCIUIOBOTO JABWIKCHUSA YaCTUI]
raza. lllkana remneparyp KenpBuna

YpaBuenue Knaneipona — Menzaeneena. 3akoH JlaipToHa

['azoBble 3akoHbI. M30mpouecchl B HEaNbHOM rase ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  H30TepMa,
n30Xxopa, u3obapa

TexHU4YeCKHUEe YCTPOMCTBA: TEPMOMETP, OAPOMETP

3.1.10

[TpakTuueckue pabdotel. M3mepeHue macchl BO3IyXa B
KJIacCHOM KomHare. MccnenoBanne 3aBUCUMOCTH MEXKITY
rapaMeTpaMHM COCTOSIHHS Pa3peKCHHOr0 raza

3.2

OCHOBBI TEPMOJIMTHAMUKH

3.2.1

Tepmoaunamuyeckass cucrteMa. BHYTpeHHssT sHeprus
TEPMOAMHAMHUYECKOM CUCTEMBI U CIIOCOOBI €€ U3MEHEHHSI

3.2.2

KomnuyectBo temnotel u pabora. BHyTpeHHsiss >Heprus
OJTHOATOMHOT'0 MJ€aJIbHOI'O rasa

3.23

Bunel Teruionepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
W3JIy4YCHHE. TemmoéMKOCTh Tena. VenbHas
TEIIOEMKOCTh BelllecTBa. Pacyér kKoiMuyecTBa TEIMIOTHI
IIpU TeIIonepeaaye

3.2.4

[TepBbiii 3akoH TepmoanHaMuKu. [IpuMeHeHHe TepBOro
3aKOHa TEpPMOJMHAMMKM K u3ompoueccaM. I 'paduueckas
MHTEpIIpeTalys padoThl raza

3.2.5

TemioBbie MamuHbl. [IpyUHIUIIBI AEHCTBUS TEIJIOBBIX
maruH. [IpeobpazoBaHus SHEPTUH B TETUIOBBIX MAIlTUHAX.
Kosdduument nonesnoro nevictBus (mamee — KIIJI)
temnoBoil MmammHbl. [ukn Kapuo u ero KITJI

3.2.6

Btopoit 3akon  TepmomumHamuku.  HeoOpatumocTts
IIpoLleCCOB B Ipupone. TeruioBble  IBUraTelu.
DKoJOorH4YecKue NpobdIeMbl TEMIOIHEPTETUKHI

3.2.7

Texamueckue YCTpOﬁCTBaZ ABUTATCIIb  BHYTPCHHETO
CropaHus, OBITOBOM XOJOJUJIBbHUK, KOHAWIIUOHED

3.2.8

[IpakTrueckue paboTHI. Nsmepenne YIEIbHOU
TEIIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOAHNMA BEHIECBA. ®PA3OBLIE [TEPEXO/IbI




[Tapoo6pa3oBanue 1 KoHAeHcanusl. VicrapeHne u KuneHue.

3.3.1 VYnaenpHas Temiora mapooOpa3oBaHus.  3aBHCHUMOCTb
TEMIIEPaTyPhl KUIICHHS OT JABJICHUSI
339 AOcomoTHasT M OTHOCUTENbHAs BJIAXKHOCTh BO3yXa.
Hacsimennsiii nap
TBépmoe teno. Kpucrammmueckue u amopdHbie Tena.
333 AHU30TpONUs CBOMCTB KpUCTaILIOB. JKuaKue KpucTaibl.
CoBpeMeHHbIe MaTepHaJIbl
33.4 [InaBienne w KpuctamMzauus. YAelbHas TEILIOTa
wiasneHus. CybnuMmanus
3.3.5 YpaBHeHHE TEIUIOBOTrO OajiaHca
TexHuyeckue yCTpOICTBa: TUTPOMETP H TICUXPOMETP,
33.6 KaJIOPUMETP, TEXHOJIOTHU TIOJYYECHHs] COBPEMEHHBIX
MarepuasoB, B TOM YHCJIE HAaHOMATepUajaoB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. U3MepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3anus Tel. ONeKTpudeckuid 3apsn. JlBa Buga
IEKTPUUYECKHUX 3apsiJIOB
4.1.2 [IpOBOJHUKH, TUAJIEKTPUKH U HOJYIIPOBOAHUKHU
4.1.3 3aKOH COXpaHEHHUs PIEKTPUUYECKOTO 3apsija
4.1.4 B3aumopeiictBue 3apsiaoB. 3akoH Kynona
Dnektpuyeckoe mnose. Hanpsok€HHOCTh 3JIEKTPUYECKOTrOo
4.1.5 nosist. [lpuHiun cynepniozuuuu. JInHMM HanpsKEHHOCTU
AJICKTPUUYECKOTO TTOJISI
416 PaGora cun snekTpocrarmueckoro mois. [loTeHrmar.
41 Pa3HoCTh NOTEHIMAJIOB
417 [IpoBomHMKM U JAMDJIEKTPUKHM B MOCTOSIHHOM
AIEKTPUUYECKOM 1ose. JIudaekTpuueckasi MPOHUIIAEMOCTh
OnekTpoéMKocTh.  KonaeHcarop.  DIeKTpOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHCAaTopa.  OJHEPrus  3apsiKEHHOTO
KOHJIEHCAaTOpa
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
41.9 AJIEKTPOCTaTHYECKas 3aluTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
41.10 [Ipaktrueckue pabotel. M3mepeHHe 3IEKTPOEMKOCTH
KOHJIEHCATOpa
MMOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JTMYHBIX
CPEJAX
491 VYcnoBusi CyleCTBOBAHMS TOCTOSTHHOTO 3JIEKTPUUECKOTO
4.2 o toka. Microunuku Toka. Cwia Toka. [TocTosTHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma jutst ygacTKa 1enu
493 DeKTpuuecKoe COTPOTHBIICHUE. VY nenbHOE

CONNpOTHUBJIICHHUEC BCIICCTBA




4.2.4

HOCJICZ[OB&TCJIBHOC, napajijiejibHOC, CMCIIaHHOC
COCAMHCHHUC IIPOBOJHHUKOB

4.2.5

Pabota anekrpudeckoro Toka. 3akoH JLxoyist — JIeHna

4.2.6

MOIIHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

anexkTpoaBmwkymas cuna (nainee — 2JC) u BHyTpeHHee
COMPOTHUBIICHNE UCTOYHHUKA TOKA. 3ak0oH OMa JijIsl TOJIHOM
(3aMKHYTO#) 7eKTpriecKoil rienu. KopoTkoe 3aMbIkaHne

4.2.8

DNEeKTpOHHas  MPOBOAMMOCTb  TBEPIABIX  METAJUIOB.
3aBHCUMOCTD COITPOTHUBIICHUS METaJIJIOB oT
temrieparypbl. CBEpXIPOBOIUMOCTD

4.2.9

DnekTpuyeckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10

[TonynmpoBonnuku.  CoOCcTBeHHass M NpUMECHas
MIPOBOAMMOCTh  MOJIyIpOBOAHUKOB.  CBoiicTBa  p-n
nepexoaa. [ToaynpoBoiHUKOBBIE TPHUOOPEI

4.2.11

DNEKTPUUECKUM TOK B AIIEKTPOJINTAX.
ONEKTPOIUTHYECKAS JUCCOLUALUs. DIEKTPOJIN3

4.2.12

Onexktpuyeckuili TOK B ra3zax. CamMOCTOATENbHBIA U
HECAMOCTOSITENIBHBIN  pa3psl. Pasnuunbpie  THnbl
CaMOCTOSITENILHOTO paszpsiaa. Mosaus. [1nazma

4.2.13

TexHuueckne yCTpPONCTBA: aMmIlepMETpP, BOJBTMETP,
peocTaT, HCTOYHHKH TOKa, DJIEKTPOHArpeBaTelbHbIC
puOOPHI, EKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKyyMHbIH JHOJ, TEPMHUCTOPBI U
(hOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIH AUO/I, FaJbBaHHUKA

4.2.14

[lpaktuyeckue  pabGotbl.  M3yueHwe  CMeEMIaHHOTO
COEIMHEHMSI PE3UCTOPOB.

Nsmepenne DJIC MCTOYHMKA TOKAa W €r0 BHYTPEHHETO
conpoTuBiieHus. HaGmoaeHne aiekTpoamsa




11 KVIACC

Kon Kon
pasnena MPOBEPSIEMOro IIpoBepsiemble 3JIeMEHTBI COEePKAHUS
3JIeMEeHTAa
4 OJIEKTPOIMHAMUKA
MATHUTHOE I1OJIE. QJIEKTPOMATHWTHA S MHAYKIUA
431 IlocTosiHHEBIe MarHuThl. B3amMoaelcTBHE IMOCTOSHHBIX
MarHuTOB
MaruutHoe 1one. BeKTOp MarHUTHOM WHIYKIIMH.
432 [Ipunnun cynepno3uuuu. JINHUM MarHUTHOW UHAYKIUU.
o Kaptuna nunuit MarHUTHOM MHAYKIIMHU TOJISL TOCTOSHHBIX
MarHuToB
MarsuTHO€e noje MpoBOJHUKA ¢ TOKOM. KapTuHa nuHwmit
433 MoJIsl JUTMHHOTO TIPSIMOTO TMPOBOJHHKA M 3aMKHYTOTO
o KOJIBIICBOTO TMPOBOJHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoielicTBre MPOBOJHUKOB C TOKOM
4.3.4 Cuiia Amnepa, e€ MOAyJb U HAIPABJICHHE
Cuna JlopeHua, €€ Monysp W HamnpasiieHUeE. J[BixeHue
435 3apsOKEHHOW YacTHIBI B OJTHOPOJHOM MAarHWTHOM TIOJIE.
Pabota cuisl JlopeHna
4.3.6 SIBNeHUE JEKTPOMATHUTHON MHIYKIIUU
43 4.3.7 IToTok BekTOpa MarHUTHOM MHIYKITUU
' 438 OJC wnaykuuu. 3aKOH 3JIEKTPOMArHUTHOW HWHIYKLIUU
®Dapanes
BuxpeBoe oanexktpuueckoe mnone. IOJC wuHayKumu B
4.3.9 IIPOBOJHUKE, JBUKYLIEMCS MIOCTYIIATENBHO B
OJTHOPOJTHOM MarHUTHOM T10JIe
4.3.10 [TpaBuio Jlenna
43.11 WunyktuBHOCTH.  SBenne  camouHaykmuu.  OJIC
CaMOMHIYKITUH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
43.13 DJNEeKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTpOWMCTBA:  TIOCTOSIHHBIE  MAarHUTBHI,
4.3.14 JIEKTPOMArHUTHI, 3JIEKTPOBUTATEIID, YCKOpHTEIN
AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. M3ydeHHe MarHUTHOTO MO
4315 KaTylIKH ¢ TOKOM. VMccnenoBanne 1eiCTBUSA MTOCTOSHHOTO
MarHura Ha paMmKy ¢ TokoM. HccnepmoBaHue siBIEHUS
3JIEKTPOMArHUTHON WHIYKIIMH
5 KOJIEEBAHM A 1 BOJIHBI
MEXAHWYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU I
Konebarenrnas cucrema. (CBoOOmHBIE  KOJieOaHMS.
5.1 5.1.1 lapMonuueckue  kojebaHusl. [lepuon, 4acToTa,
aMIIuTyAa 1 (aza KojaedaHui
5.1.2 IIpyXMHHBIN MasgTHUK. MaTeMaTHISCKUM MasiTHUK




VYpaBHeHue rapMOHUYECKUX KoJIeOaHui.
Kunemaruueckoe u JTUHAMHUYECKOE OInHUcaHue
K0J1€0aTeIbHOTO JBUKECHHS

[IpeBpaleHrie Hepruy Npyu rapMOHUYECKUX KOJICOaHUSIX.
CBsi3p aMIUTUTYJbl KONEOAHUNM MCXOIHOW BEIUYUHBI C
aMIUIMTYAaMH KoJieOaHul e€ CKOPOCTU U YCKOPEHHUSI

KonebaTenpHbiii KOHTYp. CBOOOHBIC AIEKTPOMATrHUTHEIE
KojebaHus B UJCATBHOM KojeOaTelbHOM KOHTYpE.
Amnanorus MEX1y MEXaHUYECKUMU u
AJIEKTPOMArHUTHhIMU KoJjiebanusaMu. @opmyina Tomcona

3aK0H COXPAHCHHUS YHEPTHH B HICATLHOM KOJIeOaTeIIbHOM
KOHTYpE

Breinyk/ieHHbIe MexaHudeckue Kojebanus. Pe3onaHc.
Pe3onaHcHas kpuBasi. BEIHYKICHHBIC 3JICKTPOMAarHUTHBIC
KOoJIcOanus.

5.1.8

[Tepemennbiii ToK. CHHYCOMAAIbHBIN NTEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) INEPEMCHHOI0O  TOKa. AMHJ’II/ITYI{HOG n
HeﬁCTBYIOHIee 3HAYCHUC CHUJIbI TOKA M HAIIPSXKCHUSA

5.1.10

Tpanchopmatop. [IpousBoacTso, nepegaya u
MOTpeOJIEHUE DIEKTPHUECKON IHEPTUU. DKOJIOTUUICCKUE
PUCKM TIpH MPOU3BOJICTBE BJIEKTPUUYECKONM HHEPTHUH.
Kynberypa HCITOJIb30BaHUS AIIEKTPOIHEPT U B
MMOBCEAHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoucTBa: ceficMorpad, 3JIeKTpUIECKHiA
3BOHOK, JIMHUM DJIEKTpOIepe1ay

5.1.12

[TpakTuueckue paboTel. HMccnemoBanue 3aBUCHMOCTH
nepuoaa Maliblx KoJieOaHWil Ipy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LENU W3 MOCIEA0BaTEIbHO COCIMHEHHBIX KOHIEHCATOPA,
KaTYyIIKU ¥ pEe3UCTOpa

5.2

MEXAHMWYECKUE 1 9JIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuuecKkre BOJIHBI, YCJIOBUSL PaCHpPOCTPAHCHHS.

5.2.1 Ilepnon. CkopocTh pacnpOCTpaHEHUS W JJUHA BOJHBIL.
[TonepeuHblie ¥ MPOI0JIbHBIE BOJHBI
5.2.2 WuTepdepentus u audpakinms MEXaHHISCKUX BOJH
573 3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHa.
- TemOp 3ByKa
OJEKTPOMAarHUTHBIE  BOJIHBL.  YCIOBHSL  W3JIy4YEHUS
524 3JEKTPOMArHUTHBIX  BOJIH. B3aumHas  opueHTanus
BeKTOPOB E, B 1 v B 3JIEKTpOMarHuTHOM BOJIHE B BAKyyMe
CBolicTBa  3JIEKTPOMarHUTHBIX ~ BOJIH:  OTpaKEHHUE,
5.2.5 IIPEJIOMIIEHHE, HOJIIpU3aLus, mdpakuus,
uHTepdepeniyst. CKopocTh 3J€KTPOMATHUTHBIX BOJIH
576 [llkana  37MeKTpOMAarHuWTHBIX  BOJH.  lIpuMeHenue
o HJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpyHLIMIIEI paguoCBsI3u U TeneBuAcHus. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HCHUE OKPYKAOIICH CpeIbl




5.2.8

TexHU4YeCcKHue yCTPONCTBA: MY3bIKAIbHBIC WHCTPYMEHTHI,
yIbTPa3BYKOBasi JAMArHOCTHKA B TEXHHUKE U MEIHIIMHE,
pamap, paauoNpUEMHUK, TCICBH30P, aHTECHHA, TEIC(OH,
CBUY-meun

5.3

OIITHUKA

5.3.1

[IpssMonuHEHOE pacpoCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera

532

OTtpaxenue cBeTa. 3aKOHbI OTpakeHus cBera. [locrpoeHre
M300paKEHMI B TNIOCKOM 3epKajie

533

[lpenomnenre  cera.  3aKOHBI  INPEJIOMIICHUS  CBETA.
AOCOITIOTHBIH MTOKa3aTeb MPETOMIICHUS

534

[lonmoe BHyTpeHHee orpaxeHue. I[IpenenbHblii  yroi
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

53.5

Hucnepcus cera. CinoxHblii coctaB Oenoro cBeta. LlBet

5.3.6

CoOwuparoniye u pacceHBArONINE JUH3bI. TOHKAs JIMH3A.
@OKyCHOE pACCTOSHHE M ONTHYECKas Cujia TOHKOM
nunH3bl. [locTpoeHue u3o0pakeHUld B COOHMpAIOUINX H
pacceuBarOmuX JiMH3aX. QopMyna TOHKOW JIMH3BI.
VBenuuenue, JaBaeMoe JIMH30M

5.3.7

[Tpenenpl TPpUMEHUMOCTH F€OMETPUYECKON ONTUKH

5.3.8

WNnrepdepentus  cBera. KorepeHTHbIE  HMCTOYHHKH.
VYcnoBust HaONIOAEHWS MAaKCUMYMOB M MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(DA3HBIX
KOI'€PEHTHBIX HICTOYHUKOB

539

Hudpakmus ceera. JudpakimonHas pemeérka. Y cIoBue
Ha6JHOIIeHI/I$I TJIaBHBIX MAKCUMYMOB IIpW IIaACHHUUA
MOHOXPOMAaTHYECKOTO0 CBeTa Ha  JIUGPaAKIIMOHHYIO
pemETKY

5.3.10

[Tonsipuzanus cBera

5.3.11

TexHuveckue yCTpOMCTBa: O4YKH, Jyma, ¢oTroamnmapar,
MPOCKLIMOHHBIM  ammapar, MHKPOCKON,  TEJECKOIl,
BOJIOKOHHAsl ~ OMNTHKA, JUQPAKIMOHHAS  PEmETKa,
MOJISIPOU/T

5.3.12

[lpaktuyeckue  pabGotbl.  M3mepenue  mokazaTens
npenomieHus. VccienoBanue CBOWCTB M300pakeHUil B
nuH3ax. Habnronenue qucnepcun ceeTa

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTU

6.1

I'panuubl OPUMEHMMOCTH  KJIACCHYECKOM MEXaHHKHU.
IlocTysaTel TEOpUM OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH
MOZYJII CKOPOCTM CB€Ta B  BaKyyme, IIPHUHLMII
OTHOCHUTEJIbHOCTH DUHIITEIHA

6.2

OTHOCUTEIBPHOCTh  OJIHOBPEMEHHOCTH.  3aMeEJUICHHE
BPEMEHHU U COKpAICHUE JITTUHBI

6.3

DHeprusi 1 UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Macchl € HSHEPrueil M HMMITYJIbCOM CBOOOJHOM
YaCTHUIIBl. DHEPTHs MOKOsI CBOOOTHOW YACTHIIBI

KBAHTOBAS ®U3UKA




DJIEMEHTEI KBAHTOBOU OIITUKH

7.1.1

®otonbl. Dopmyna [Inanka cBsi3u sHEprun HOTOHA C €T0
4acTOTON. DHeprusi U uMIyJbc GpoToHa

OTtkpeiTHe U uccnenoanue Gporoddpdexra. OmbiTel AT

712 CroneroBa. 3akoHbl poTodrddexTa
7.1 713 VYpaBuenue OitHmTeiHa 1 ¢doroaddekra. «Kpachas
o rpanunay goroaddexra
7.1.4 JlaBnenue ceera. OneiTel I1L.H. JleGeneBa
7.1.5 XHUMUUYECKOE NECUCTBUE CBETA
71.6 TexHuueckue ycTpolcTBa: (HOTO3JIEMEHT, (HOTOAATUMK,
o coJHe4yHast OaTapesi, CBETOINO]
CTPOEHUME ATOMA
Mopenb atoma Tomcona. OnbiThl Pezepdopaa mo
7.2.1 HCCJIEIOBaHMIO CTPOEHU atoma. [InanetapHas mozenb
aToMa
[Tocrynarer bopa. U3nyuenune u mormomieHue (HOTOHOB
799 IpU MEpexo/ie aroMa C OJHOTO YpPOBHS DHEPruU Ha
npyroi. Bunel cnektpoB. CrieKTp ypoBHEN SHEPTUH aTOMa
BOJOPOJA
7.2 BonnoBble cBoiictBa uyactuu. Bonwel e bpoiins.
7.2.3 KopnyckynsipHO-BOIHOBO# Ty aJIu3M. Judpaxims
AJIEKTPOHOB Ha KpUCTAJLIaX
794 CnoHTaHHOE W BBIHY)XJACHHOE U3JIy4YCHHE. Y CTPOUCTBO U
- MIPUHIMI PabOTHI Ja3epa
795 TexHudeckne  yCTpPOMCTBA:  CIIEKTPAJIBHBIA  AHAIN3
o (cnexTpockoIl), Jiazep, KBAHTOBbI KOMIBIOTEP
726 [lpaktuyeckue pabotel. HaOmionenue nuHEHuaTOrO
CHeKTpa
ATOMHOE A1PO
731 Metonapl HaOMIOAEHHUS M PETUCTPALUU 3JIEMEHTAPHBIX
YacTHIL
OTtkpeiTHe paauoaktTuBHOCTH. OmbITEI Pesepdopaa mo
739 ONPEAETICHUIO COCTaBa PAaJUOAKTUBHOIO M3JIy4EHUS.
e CaoiictBa anbda-, Oera-, raMMma-u3IydeHus. BriusHue
PaMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI
OTkpsITHE IPOTOHA ¥ HENTpOHA. HyKIIOHHAs MOJeIb sipa
7.3.3 ['eitzenbepra — MBanenko. 3apsn siapa. MaccoBoe 4UCIIO
7.3 siapa. M3oTonsl
Anbga-pacniag. DJEKTPOHHBI W TO3UTPOHHBIN OeTa-
7.3.4 pacnan. ['amMma-usnydeHue. 3aKOH PpaguOaKTHMBHOIO
pacnana
735 DHeprus cBsI3U HyKJIOHOB B sijipe. S nepHble cuibl. Jledext
Macchl s1pa
7.3.6 Snepuble peaknuu. JleaeHue u CUHTES sJIep
SAnepusriii peaktop. TepmosinepHslii cuates. [Ipodaemsl u
7.3.7 MEPCIIEKTUBBl  SIACPHOM DHEPreTUKH. IJKOJIOTMUYECKHE

ACIICKTHI HI[epHOf/'I OHCPICTUKU




7.3.8

OnemeHTtapHble  yacTHlbl.  OTKpBITHE  [O3UTPOHA.
@DyHIaMEHTAJIbHbIE B3aUMOICHCTBUS

7.3.9

TexHuueckue ycTporcTBa: 103UMETp, kamepa BunbcoHa,
SIICPHBIN peakTop, aToMHasi 6omba

7.3.10

[Ipaktrueckue pabotel. MccnemoBanne TPEKOB YaCTHIL
(mo roToBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKN

8.1

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sspKue 3BE3/IbI, TIIAHETHI,
UX BUIUMOE IBIDKEHHE

8.2

Conneynass cuctema. [lmaHeTsl 3eMHOW  TPYIIIBL.
[1naHeThI-TUraHThl U UX CITyTHUKU, KAPJIMKOBBIC TTAHETHI.
Mausie Tena CoIHEYHOH CUCTEMBI

8.3

Connue, (¢otochepa u  arMmochepa. ConHeuHas
AKTUBHOCTh

8.4

Hctounuk saeprun CoHIa U 3BE3]1

8.5

3BE3/1b1, UIX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTD,
pamuyc, Temmeparypa, HMX B3auMMOCBs3b. Jluarpamma
«CHEKTPATbHBIN KJIACC — CBETUMOCTBY». 3BE3IbI TTIaBHOM
TOCJICIOBATEIPHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTD)
JUTS 3BE3]T TJIaBHOM ITOCIIEIOBATEIIbHOCTH

8.6

Baytpennee CTpOEHUE 3BE3L. CoBpeMeHHbIE
NpEeJICTaBICHUSI O TMPOUCXOXKICHHA U ABomonnyd ConHIa U
3BE3/1. DTanbl XKU3HU 3BE3]

8.7

Mneunslii Ilyte — nama [Iamaktuka. CrhnupanbHas
cTpykrypa ['amakTuku, pacnpeneneHue 3BE3A, rasa u
neutn. [lonoxenne u nBuwxenue ConHua B ['anmakTuke.
[Tnockas u chepuueckas moacucTeMsl I amakTHKU

8.8

Tunsl ramaktuk. Paguoramaktvku u kBasapbl. UEpHbie
JIBIPBI B SiJIpax TaTaKTUK

8.9

Bcenennas. Pacmmipenue Bceenennoii. 3akon XaO06ima.
Pazberanne ramaktuk. Bospact m pamuyc BceneHHoi,
teopuss  bompmoro  B3peiBa.  Mogenp  «ropsuen
Bcenennoi». PelMKTOBOE U3TyUYeHHE

8.10

MacmrabHast cTpykTtypa Bcenennoil. MeraranakTuka.
Hepeménnele npobaeMbl acCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLECCA
OBSA3SATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1JI5s1 YYUEHUKA

» ®usuka. 10 knacc. Mskumes [.41., bByxosues b.b., Corckuiit H.H.; nox
penakmuei [lapdpentreBoit H.A. AkiinonepHoe o01iecTBo «31aTeabCTBO
«IIpocBemenue»

» ®usuka. 11 knacc. Msikumes I'.41., byxosues b.b., Hapyrun B.M.; o
penakmueit [lapdentreBoit H.A. AkiinonepHoe o0miecTBo «31aTeabCTBO
«IIpocBemenue»

METOANYECKHNE MATEPHUAJIBI JIS YYUTEJA

e HMHDopMaIMOHHO-METOAMYECKOE MUCHbMO 00 0OCOOCHHOCTSX MPETOIaBaHus
ydyebHoro npeamera «dusuka» B 2025/2026 yuebHOM romay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

e Meroauueckrue peKOMEH IAIUH 110 CO3aHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOT0 Mpoduiiel U KJIacCOB C YIiyOJICeHHBIM U3yUYCHHEM
MaTeMaThKH, PU3UKU, XUMUHU, OMOJIOTUU B 00111€00pa30BaTEIbHbIX
OpraHu3alusax ¢ UCMOIb30BaHUEM UHPPACTPYKTYpPHI, CO3JaHHOM B paMKax
HaIMOHaNbHOTO MpoekTa «O0pa3zoBanue» (KBanrtopuymsl, IT-kyosl, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

e Meroauueckue pekoMenaanuu. Opranusanus Bzaumojectus “Illkona —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf

e Meroanueckre peKOMEH1aluu 0 U3y4eHHI0 TeMbl «IlocTOSHHBIN
ANEKTPUUYECKHUM TOK» B IIKOJIBLHOM Kypce ¢pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p_e_t.pdf

¢ VYyebHO-MeTOoIUYECKOe 0OecreueHre MPOoIeCcCOB MPENOoIaBaHusl XUMUH,
Oouosioruu, GU3MKA HA YPOBHAX OCHOBHOTO OOIIETO U CPEHET0 OOIIEro

00pa3zoBaHus ¢ BKIFOUEHHEM JIOMOJIHUTEIBHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e KonTekcTHbie 3a7a4u. 3aanus K yueOHOMY Kypcey «Dusukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NMHTEPHET

e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Mmonypoku.pd/
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