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HOACHUTEJBbHASA 3AIINCKA

[IporpamMma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3yIbTaTam
OCBOEHHMSI OCHOBHOHM 00pa30oBaTeIbHON MporpaMmsl, npeacraBieHHbix B @I'OC
COO, a Takxe ¢ y4€roM (QenepanbHOil pabodeil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMY IpenogaBaHus yueOHoro npeamera «dusuka» B 00pa3oBaTEIbHbBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yoImx OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mporpamMmbl 1Mo (U3UKE HaMpaBiIeHO Ha (POPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuatomuxcs 10—11 kmaccoB mpu
oOyueHMn uX (@u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNIbHOCTHOTO — moaxoxa. [Iporpamma 1o  ¢u3MKE  COOTBETCTBYET
tpeboBanusiMm OI'OC COO Kk miuaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM H
MeETaIpeAMETHBIM Pe3yJIbTaTaM OOYyUEHHs], @ TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
pealiv3alluid  MEXNPEIMETHBIX CBsI3e (U3MKM C €CTECTBEHHO-HAyYHBIMU
yuyeOHBIMU TpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIE L€ H3YYEHHs
(u3MKKM Ha YpOBHE CpelHEro oOUIero oopa3oBaHus, IIAHUPYEMBbIE PE3YIbTATh
OCBOCHHMSI Kypca (DM3MKU: JUYHOCTHBIE, METalpeAMETHBIE, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[IporpamMma no pu3snKe BKIIOYAET:

e IUIAaHMpPYEMbIE€ pe3ylbTaTbl OCBOCHHUS Kypca (QU3MKM Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nka» mo rojgaM 00ydeHHUs.

®u3nka Kak Hayka O HamboJiee OOIIMX 3aKOHax MPUPOJbI, BBICTyIas B
KayecTBe y4eOHOro mpeaMera B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHHM 00 okpyxatomeM wmupe. [IkoapHBIM Kypc GU3UKH —
CUCTEMOOOpa3yomMil  JJi1  €CTECTBEHHO-HAYYHbIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3MYecKHe 3aKOHbI JI€KAaT B OCHOBE TPOLECCOB U SIBICHHI,
M3y4aeMbIX XHUMHEH, Ouosoruei, ¢uzmueckoil reorpadueii U acTpOHOMUEH.
Hcnonp30BaHne M aKTHUBHOE NpPUMEHEHUE (PU3NYECKUX 3HAHUN OIpenesseT
XapakTep M pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTMH B cdepe SHEepreTHKH,
TPaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJyYeHHs] HOBBIX MaTE€pUAJIOB C 3aJaHHBIMU
CBOMCTBaMH U Jpyrux. W3yueHue QU3UKUM BHOCUT OCHOBHOW BKJIAJ B
(opMupOBaHHE €CTECTBEHHO-HAYYHOM KapTUHbI MHpa OOydYaroIIHuXcs, B
(dopMupoBaHne yMEHUH TNPUMEHSTh HAy4YHBIH METOA TO3HAHWS MpU
BBINIOJIHEHUU UMHU Y4€OHBIX HCCIIEIOBAaHUMN.
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B ocHOBY kypca ¢u3mKu 711 YpPOBHS CpPEIHETO 00Iero oOpa3oBaHUS
MOJIOKEH PSJ WASH, KOTOPbIE MOXKHO paccMaTpHBaTh KaK TPUHIIMAIBI €TO0
MOCTPOCHUH.

Hoes yerocmnocmu. B COOTBETCTBUM C HEW KypC SIBISCTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3liejoB (PU3UKH, BKIIOYAECT
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3HKU
o0beMHEH BOKpYr (Qusnueckux Teopuid. Benmymmm B Kypce sBisercs
(dbopMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus Nmpeanojaraet MCHoJib30BaHUE
T'YMaHHTAPHOTO MOTCHITMAIA (PU3NIECKON HAYKH, OCMBICIICHUE CBS3U PAa3BUTHUS
bu3uKM ¢ pa3BUTHEM OOIIEeCTBa, a TaKkKE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU TIPOOIeMaMu.

Hoess npuxnaonoti wuanpasnennocmu. Kypc ¢Gu3uku npeanonaraet
3HAKOMCTBO C INHPOKUM KPYIrOM TEXHHYECKMX H TEXHOJOTHYCCKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEACHHUS JJIEMEHTOB
CoJIepKaHMs, TOCBSIIEHHBIX OJKOJOTMYECKUM TMpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYKICHHUS
npoOyieM  palMOHAIBHOTO  MPHUPOAOMONB30BaHUS M DKOJOTHYECKON
0€301MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CPEHEro 0OIIero
oOpa3oBaHus SBIAIOTCS (pusnueckue Teopuu ((hopmMupoBaHue MPENACTABICHUN O
CTPYKTYpE MTOCTPOCHUS (PU3UICCKON TeOpHH, POu (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIIMIIOB B COBPEMCHHBIX TPEJCTABICHUSAX O TMPHUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHUH, JJIA OIMCAaHUA €CTECTBEHHO-HAYYHBIX SIBICHUNA W
IIPOIICCCOB).

CHCTeMHO-ICATEIFHOCTHBIN TTOIXO0/T B Kypce (PH3UKH peaau3yeTcs MpexIe
BCEro 3a CYET OpraHM3aIH YKCIIEPUMEHTATBHON NEATEILHOCTH 00YJarOIINXCS.
Jlns  6a3oBoro ypoBHS Kypca (DU3MKM — OTO MCIHOJIB30BAHUE CHUCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpBIE B Mporpamme 1o (u3nke oObeMHEHBI B OOITUI CIIMCOK YICHHYECKUX
NpakTHYeCKUX paboT. BeieneHne B ykazaHHOM TepedyHe JJabopaTOPHBIX padoT,
IPOBOJUMBIX IS KOHTPOJISI M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
0o0pa3oBaTeNpHOTO TIpollecca HCXOAS W3 OCOOEHHOCTEW TUIAHUPOBAHUS W
ocHameHus kaOuHera ¢usmku. Ilpum >ToM oOecrieunBaeTCs OBJIAJICHHUE
0OyJaroNMMUCs YMEHHUSIMHU MPOBOJANTH KOCBEHHBIC M3MEPEHUS, MCCIICIOBAHUS
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3aBHCHUMOCTEH ()M3MUYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonpnioe BHUMaHUE yAENAETCS PELICHHUIO PAcUYETHBIX M KAuE€CTBEHHBIX
3anay. [Ipu 3TOM 7151 pacu€THBIX 33724 IPUOPUTETOM SBIISIIOTCS 33J]a4H C SIBHO
3alaHHON  (PU3WYECKON MOJENbI0, TMO3BOJISIIONIME MPUMEHSATh H3YUYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaK U UHTErpupys
3HAHMS U3 Pa3HbIX pa3aesioB. JlJid KaYeCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIITFOTCS
3alanusi Ha OOBACHEHHE NPOTEKaHWsS (DU3UYECKUX SIBICHUH U MPOIECCOB B
OKpY XKalolllel KU3HU, TpeOyronme BpI0opa (PU3nyecKkoi MOJIeTu Al CUTYalluu
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu PI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIICUCHUI0 Y4eOHOTo Mmpoliecca 0a30BbIM ypPOBEHb Kypca
(¢u3MKM Ha ypOBHE CpeIHEro o0IIero o0pa3oBaHUs MAOKEH M3y4yaThCsl B
YCIIOBUSIX MPEIMETHOr0 KabuHeTa (PU3MKU WM B YCIOBUSX WHTEIPUPOBAHHOTO
KaOMHEeTa MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukiaa. B kaOunete (u3uku
JOJDKHO OBITh HEOOXOJUMOE J1abopaTopHOE O0OPYJOBAaHUE MJIA BBIITOJIHEHHUS
YKa3aHHBIX B MporpamMMme Mno (U3HKE YYEHUUYECKHMX MPAKTUYECKUX padoT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMOHCTpallMOHHOE 000py/n0oBaHUE (OPMUPYETCS B COOTBETCTBHHU C
MPUHIUMIIOM MHUHUMaIbHOM JIOCTATOYHOCTH M OOECHEeYMBAET MOCTAHOBKY
MIEPEUYHCIICHHbIX B MpOrpaMMe MO (PU3MKE KIHOYEBbIX JAEMOHCTPAUUNA JUIs
UCCIIEJIOBAaHUSI U3yYae€MbIX SIBJICHUH M IPOLECCOB, HSMIHUPUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE IS YYCHHMYECKUX TMPAKTHUUYECKUX pPadoT
dopmupyeTcsl B BUJE TEMATUUECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JBYX oOyvaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO 000PY/IOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
MCIIOJIb30BaHUHU aHAJIOTOBBIX M LM(PPOBBIX IPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

e (opMupoBaHue HHTEpeca U CTPEMJICHHUS OOYYalOIIUXCS K HAy4YHOMY
M3YYECHHUIO TPUPOJIbI, PA3BUTHE MX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABIECHUA O HAYYHOM METOJI€ IMO3HAHUS U
(dopMHpOBaHUE HCCIIEOBATEIBCKOIO OTHOUIEHUS K OKPYKaroUUM
SIBJICHUSIM;

e (opMHpoBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3yueHUs
OCHOB CTPOEHHsI MaTepuH U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;
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e (QopMupoBanue yMeHUN OOBICHATH SBJICHHS C HCIOJIH30BAHUEM
(bu3HUeCcKUX 3HAHUHM M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuE MPEACTABICHUN O POIM (HU3UKU IJIST PA3BUTHS JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTkeHue 3TUX LieJiel 00ecrieunBaeTCsl PEIICHHEM CIIeAYIOUX 3a1a4 B

mpolecce u3ydeHus Kypca GU3NKH Ha ypPOBHE CpEHEro o01iero oopa3oBaHus:

e TmpuoOpeTeHWe  CHUCTEeMBbl 3HaHMW 00  OO0mWMX  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUsX,  BKIIOYas  MEXaHHUKY,
MOJIEKYJISIpHYIO (U3HUKY, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKHU;

e (opMupoBaHue yMEHUH TNPUMEHITh TEOPETUYCCKUE 3HAHUS IS
0OBsCHCHHsST (U3WYCCKUX SBICHUN B TPUPOAEC H IS TPUHATHS
IPAKTUYECKUX PEIICHUN B MTOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIICHUS Pa3IUYHBIX 3a/ady C SBHO 3aJaHHOM
(¢u3nueckoil MOJEINbI0, 3a/Jad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3JlaHne (PU3NMUECKON MOJEIH, aICKBATHOW YCIOBUSM 3a]1auu;

e TOHWMaHHE (PU3UICCKUX OCHOB M MPUHIUIIOB JACHCTBUS TEXHHUYCCKUX
YCTPONUCTB W  TEXHOJOTMYECKHX IMPOIIECCOB, UX BIUSHUSA Ha
OKPYXKAIOILYIO CPENY;

e OBJIQJICHUE METOJIaMH CAMOCTOSITEJILHOTO TIJIAHUPOBAHUS U TIPOBEICHUS
(GU3HYECKUX IKCIIEPUMEHTOB, aHAJN3a U UHTEPIPETaiii HH()OpMaIny,
oTpeeeHHs TOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

e CO3JaHHE YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
MCCIIEIOBATEIIbCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus orBoauTcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemeiii B mporpamme 1o (u3uKe MepedeHb JIabopaTOPHBIX U
PAKTUICCKUX pPabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYUTENb JeJacT BBHIOOD
IPOBEICHUS Ja0OpaTOPHBIX PAOOT M OMBITOB C YYETOM WHIAMBUIYAJTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.
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COILEPKXAHUE OBYYEHUAA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

@duznka — Hayka o npupoje. HaydHnble METOABI NMO3HAHMS OKPYXKAIOLIErO
mupa. Poip 3KcnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (GU3MUECKUX SBJICHUH U MpolieccoB. HayuHble TUMOTE3HI.
duznveckue 3aKOHbI U TEOPUH. [ paHUIIbI MPUMEHUMOCTH (PU3HUUECKHUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponp u Mecto pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHbI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBble U LU(DPOBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe OBHKEeHUE. OTHOCUTEIIBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOPOCTh (CpelHSIS CKOPOCTh, MTHOBEHHAsI CKOPOCTH) U
YCKOpEHHE MaTepUaIbHON TOUYKH, UX MPOCKIUH HAa OCH CUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMOINHEHOe ABuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, IMyTH U TMepeMelIeHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobosHOE TazieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonunennoe nBukeHue. [IBM)KEHHE MaTEpPUAIBHOM TOYKH IO
OKPY>KHOCTH C TIOCTOSIHHOM 10 MOIYJII0 CKOPOCTBhIO. YTJIOBasi CKOPOCTb,
JTuHeWHas ckopocTh. llepumon u wacrora oOpamieHus. lleHTpocTpeMHUTENBHOE
YCKOpPEHHUE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUJOMETP,
JBH)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Monenn CHUCTEMBI oTcuéTa, WJUTFOCTpaIs KMHEMaTUYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
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[Tamenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBXEHUS Tea, OPOIIEHHOTO MOJ YIiIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Hanpasnenue CKOpoCTH IPpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEPaBHOMEPHOIO  JBHXKEHUS C  LEJIbI0  ONPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY NYTSAMH, MPOMJACHHBIMUA TEJIOM 3a
MOCJIENOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3ydenue nBuXeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipyammn  otHocurenbHOCcTH ['amunes. Ilepeeid  3akoH  HbroroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puniun cynepno3uiuu cui. Bropou 3akon Herotona
JUIsl MaTepUaabHON TOUYKU. TpeTui 3akoH HproTOHA U1l MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsbkectu. llepBas kocmudeckas
CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, CKoJIbKeHUs, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuia TpeHusl CKOJIbKEHUS U cujia TpeHus nokosi. Koagduiment
TpeHus. Cuia CONpOTUBIICHMS NPU JBUKEHUH TeNa B )KUJIKOCTH WM rase.

[locTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO TeNa.

MOMEHT cuibl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue ycTpoucTBa M IPAKTUYECKOE NPUMEHEHUWE: ITOALIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMNX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluy.

HesecomocTs. Bec Tena npu yckOpeHHOM oABEME U TAJCHNH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 109 ot 18.09.2025. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 79. CtpaHnua cosgana: 18.09.2025 14:09 =¥ TATAPCTAH



VYcioBus paBHOBECHs TBEPIOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue aBMKEHUs OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3axonvl cCOXpaneHus 6 MexaHuKe

Nmnynbc MatepuanbHOM TOYKHM (TeNla), CUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbe cuibl U1 M3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

KuneTtuueckasi sHeprus marepuaibHOM Touku. Teopema 00 M3MEHEHHUH
KHHETUYECKOU SHEPTUU.

[ToTreHuuanbHas SHEPrusl. [ToTenuuanbHas SHEPTUS yIpyro
nedhopMupoBaHHOi mpyxkuHbl. [loTeHIManbHAsE SHEpPrus Tejla BOIU3U
ITIOBEPXHOCTHU 3EMIIH.

[loTennuanpHple U HENOTEHIUaIbHbie  cuibl. CBsS3p  PabOTHI
HEMOTEHIHAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW >HEPTrud CUCTEMBI TEIl.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOUCTBA U MTPAKTUUECKOE TPUMEHEHUE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3ydenune abCOMIOTHO HEYNPYToro yjaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CUITBI C U3MEHEHHEM MEXaHUYECKOU SHEPTUHr
TeJa Ha IPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pasznen 3. MosekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpUM U HX
OmbITHOE 0OOCHOBaHWEe. bpoyHoBckoe naBmxkenue. Juddysus. Xapaxrep
JIBWKEHUS M B3aUMOJICMCTBUS 4YaCTUL BemecrBa. Moaenmd CTPOEHHsS Ta30B,
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KUJIKOCTEH W TBEPABIX TEN U OOBACHEHUE CBOICTB BEILIECTBA HA OCHOBE ITHX
Mojener. Macca u pa3mepsl Mojekyls. KomnuectBo BemectBa. [locTositHHas
ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp
Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE YypaBHEHHUE MOJICKYIISIPHO-
KMHETUYECKOW TEOPUHU HJICAIbHOTO raza. AOCOJIOTHAs TeMmmepaTypa Kak mepa
CpelHel KHMHETHMYECKOW SHEpruu TEIUIOBOTO JBMXKEHUs 4vactull rasa. [llkama
temriepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knanetipona. 3akon /lansTona. M30omporiecchl B Uj1eaJbHOM Ta3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe mpencraBieHUE  H30MPOLIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckne yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME AUCKPETHOE CTPOCHHME BelllecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mogenb GpOyHOBCKOTO JIBUKEHUS.

Mopenb onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSI.

Mogens, WUTIOCTpUpYoIas MpUpoay AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUTIOCTPUPYIOIIUE YPAaBHEHHE COCTOSHHS HACAIBHOTO Tas3a,
M30MPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ornpenenenue Macchl BO3yXa B KJIACCHOW KOMHAaTE HA OCHOBE U3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCMMOCTH ~ MEXAYy  IapaMeTpaMH  COCTOSIHUS
Pa3peKEHHOTO Tasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BryTpenHsis DHEPTUSA
TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ n3MeHeHHsI. KOMuecTBO TErIOThI
U pabora. BHyTpeHHssI SHEprus OJHOATOMHOTO WJICAJIbHOTO Tra3za. Bujsl
TeIJIonepeaaun: TEIUIONPOBOJAHOCTh, KOHBEKIMS, W3JIy4yeHHE. Y JeabHas
TEITOEMKOCTH BellecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.
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[lonsiTne 06 ammabaTHOM mpouecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBOro 3aKOHa TEPMOAMHAMUKH K H3ompolieccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  MammHbl.  [IpuHUMIBI  AEWCTBUS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3oBanus sHepruu B TemIoBbIX MamuHax. KosdduuueHnt moneznoro
nevictBus TerioBor mamuHbL [{uknm KapHo m ero ko3¢ ¢huIMEHT MOJIe3HOTO
JEUCTBUA. DKOJIOTHUECKHE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue yCTpOHCTBa M MPaKTUYECKOE TMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEN PHEPruM Teja MpPHU COBEPIICHUM PAOOTHI: BBLIET
npoOKku U3 OYTHUIKK TOJ JIEWCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenue  BHYTpeHHEH  sSHepruM  (Temmeparypbl) Tedna  IOpH
TerJIonepeaaye.

OnbIT mo anuabaTHOMY PACHIMPEHUI0 BO3AYyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBHUTarelsi BHYTPEHHEIO CrOpaHWs,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenue yaeapHOU TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[Tapoo6pa3zoBanue u kKoHaeHcanus. Mcrnapenue u kunenue. AOGCOIIOTHAS U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31yXa. HaceluieHHBI map. YaenbHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHS OT AaBICHUS.

Teépmnoe Tteno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPONUS
CBOMCTB KpucTauioB. JKuakue kpucrtamibl. CoOBpEMEHHbIE MaTepUalbl.
[1naBneHue u KpucTau3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU MOITYUYEHUS] COBPEMEHHBIX MaTEpPHUAaOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIAXKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBICHUS KPUCTAITTMYECKOTO BELIECTBA.
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JleMOoHCTpanys KpUCTAILIIOB.
Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3nen 4. JinekTpoAuHaMHKA

Tema 1. dnekmpocmamuxa

OneKkTpu3alums Tell. DJNEKTpUYECKUd 3apsia. JlBa BUIA SIEKTPUUECKUX
3apsinoB. 1IpOBONHMKHY, MUAIEKTPUKU U MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumogeiictBue 3apsaoB. 3akoH Kyrnona. TouyedHblld 3JIEKTpUYECKHIA
3apsaa. DnIeKTpudyeckoe noje. HanpsokEHHOCTH 3IIEKTpUUYecKoro nojs. [punimn
CYyHEPHO3ULINH IEKTPUUECKHUX MOJIEh. JIMHUKM HAanPpSAKEHHOCTH 3JIEKTPUIECKOTO
HOJISL.

PaGora cun snekrpocraruueckoro mons. Ilorenuwman. PasHocTh
noTeHuuayoB. [IpOBOJHUKK W JUAJEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MpOHUIAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DNEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCATOPA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE AJIEKTPONPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOIIAIH
IIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsixenune. 3akon OMa i1 yyacTka L.
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DNEeKTPpUYECKOE CONPOTUBIIEHUE. YJIEJIbHOE CONPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora »snektpudeckoro Toka. 3akoH Jlxoyns—Jlenuna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUXKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHMKA TOKA.
3akoH Oma m1d 1oJHOM (3aMKHYTOM) siekTpudecko nenu. KopoTkoe
3aMBbIKaHHE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONIPOTHUBJIEHUSI METAIJIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[lonynpoBonuuku.  CoOCTBEHHass W IpUMECHas  MPOBOJAUMOCTD
MOJIyIIpOBOJHUKOB. CBOicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTpUYeCKUd TOK B PAacTBOpax M  pacIulaBax SJIEKTPOJIMTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1na3zma.

TexHHuecKre YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETp,
BOJITMETpP, PEOCTaT, HCTOYHUKU TOKa, 3JEKTPOHArpeBaTebHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIN
JUOJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIA U0/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LWJINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MONIEPEYHOIO CEYEHUSI U MaTepHaIa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe wu3MepeHHe HSIIEKTPOABHKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JINOAA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomoi

N3yueHne cMEemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTpOABMKYIIEH CUITbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MeknpeaMeTHbIE CBSI3H
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Nzydenue kypca ¢puszuku 6a3oBoro ypoBHsa B 10 kiacce oCcyIiecTBIsSETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nonamusi, CBI3aHHBIE C U3yUYEHUEM METOJ0B HAyYHOTO
NO3HAHMS: ABJICHUE, HAyYHBIN (akT, Tunotesa, (pusnueckas BEIUUYMHA, 3aKOH,
TeopHsi, HabJIOEHNE, SKCIIEPUMEHT, MOJIETMPOBAHNE, MOJIEIIb, U3MEPEHNE.

Mamemamuxa: pelieHWE CUCTEMBbl YpaBHEHHH, IWHEHHas QyHKIUS,
napabosia, rumnepdona, HUX TrpadUKM U CBOWCTBA, TPUTOHOMETPUUECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI M X INPOEKIMU Ha OCU KOOPJAMHAT,
CJIOKEHHE BEKTOPOB.

buonocua: mexaHnuyeckoe JBW)KEHHE B KUBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OpPraHM3MOB (BBl TEIUIONEpPEaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/IE.

Xumus: DUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BEILECTBa, MOJISIpHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEl,
KUJKOCTEH M Ta30B, JEKTPUUYECKHUE CBOMCTBA METAJJIOB, 3JEKTPOJIUTAYECKAS
JUCCOLMALINS, TaJbBAHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHNE IBUKEHHUI C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHUKE, MOAIIMIHUKH, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbCa B TEXHUKE (pakera, BOJOMET W JApYyrue), JBUTATENb BHYTPEHHETO
CropaHus, TmapoBass TypOMHa, OBITOBOM  XOJOAWJIBHUK, KOHIUIMOHED,
TEXHOJIOTUA  TIOJyYEHHMS] COBPEMEHHBIX MaTEpHAIOB, B TOM  YHUCIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOTMH,  DJEKTpOCTaTHYecKas  3aluTa,

3a3€MJICHUE 3IEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHAarpeBaTe/ibHble  MPHUOOPbI,  AJNEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJjbBaHMKA.
11 KITACC

Paznen 4. JiaeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKYUA
[ToctostHHbIE  MarHuThl. B3anmoaelcTBUME  IMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bektop MarHuTHOW HMHAYKUMH. [IpuHOMI cyneprno3uuuu
MAarHuTHbIX noJiel. JImHnn MarHuTHOM MHAYKUMKA. KapTHa NTMHUN MarHUTHOM
WH]IYKIIMH T0JII HOCTOSTHHBIX MAarHUTOB.
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MarautHOe mNoJIE NPOBOAHMKA C TOKOM. KapTwuHa IHWHUN HHAYKIHU
MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MpOBOAHUKA, KaTymkd ¢ TokoM. OmnweiT Opcrega. BzaumopeiicTBue
IIPOBOJIHUKOB C TOKOM.

Cuia Amrniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ MoIynb W HampaBieHue. J[BuxeHue 3apsKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBiieHME DIEKTPOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHUTHOM
UHIYKOUHU. OJNEKTPOABMKYIIAS CUJIa WHAYKUHUH. 3aKOH BJIEKTPOMATrHUTHOM
uHaykunu @apanes.

BuxpeBoe anekTpudeckoe moje. DJICKTPOABIKYILAS Cula HUHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTh. SIBIIECHME CaMOWHAYKIUHU. OJIEKTPOABUXKYILAS CHUJA
CaMOUHIYKIIUU.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTpPOWCTBA M IIPAKTUUYECKOE IPUMEHEHHE: MOCTOSHHbBIC
MAarHMuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHI, UHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTh  DJIEKTPOJBMAKYIIEH CHJIBI HMHAYKIUU OT  CKOPOCTH
U3MEHEHUS MAarHUTHOTO MTOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnea 5. Kosie0anua M BOJTHBI
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Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHblE KONEOAHU

KonebarenbHast cucrema. CBOOOJHBIE MEXaHUYECKHE KOJEOAHMS.
[Mapmonnyeckue xonebanus. [lepuon, gactora, ammntyna u ¢gasa KojeOaHUM.
[IpyxuHHBIN MagTHUK. MaTeMaTUYECKU MASITHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosne6anuii. [IpeBparienue s3Heprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbublii KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOaHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTHUS MEXIYy MEXaHWYEeCKUMU WU
ANEKTPOMATHUTHBIMU KoJjebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOaTEILHOM KOHTYDE.

[IpeacraBnenne 0 3aTyXaromnux KOJICOQHUSX. BrIHY X ICHHBIE
MexaHW4eckne KojieOaHus. Pe3oHaHc. BBIHYXIEHHBIE JIEKTPOMAarHUTHBIC
KOJIe0aHMsl.

ITepemennsbiii TOKk. CHHYCOMJAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
EPEMEHHOIO TOKAa. AMIUIMTYJHOE M JACUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpsOKEHUS.

Tpancdopmarop. [IpousBoACTBO, nepegadya M noTpedyeHue
ANEKTPUYECKOM  DHEPrUU. OKOJOTWYECKHWE PHUCKH TIPU  IPOU3BOJCTBE
ANEeKTpo3Heprun. KynbTypa MCIOJIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOM
KU3HH.

TexHuyeckre yCcTpoOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTelnbHONW CHCTEMbI (IPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUMH.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CUJIBI TOKAa M HAIpPsHKEHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnegoBaTeNIbHOM COEIMHEHHHM PE3UCTOpa, KaTyUIKd
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCHMOCTH TIEpUOJAa MaJlbIX KoJieOaHWH rpy3a Ha HUTHU
OT JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccnenoBanne MEpPEMEHHOIO TOKAa B LENM M3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.
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Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yciaoBHUsl pacnpoctpaHeHus. [lepumoa. CkopocTtb
pacnpoCTpaHEHHWs] M JUIMHA BOJHBL. llomepedHble W MPOJOJIBHBIE BOJIHBL.
WNurepdepenus u Audpakiys MeXaHUYeCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUSI M3IYYEHUSI BJIECKTPOMArHUTHBIX
BOJH. B3ammuas opueHtanus BekTopoB E, B, V B aleKTpoMarHuTHOM BOJHE.
CBOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHHUE, TOJISIPU3ALINS,
mudpakuus, uarepdeperius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJH. [I[puMeHEHUE 3EKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuueckre yCTpOMCTBAa M IMPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAs JIMATHOCTMKA B TEXHHUKE W MEAULIHUHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6mromieecs Te0 Kak UCTOYHUK 3BYKa.

HaOmnronenue oTpaskeHus U PEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3u TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIATYAOU U
4acTOTOM KOJeOaHMUIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
MpesioMJIeHUE, Noaspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacHpOCTpaHEHUE CBETA B
omHOpoaHOM cpexne. JIyu cBera. ToueyHbIi HICTOUHUK CBETA.

OTtpaxxkenue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n3o0pakeHuit
B IJTIOCKOM 3€pKaJle.

[Ipenomnenne cBera. 3akoHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIM
rokasarenp npenomieHus. [lonHoe BHyTpeHHee otpaxkenue. [IpenenbHpiin yron
MIOJTHOTO BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcus ceeta. CioxHbII coctaB Oenoro cBeta. LBer.

CobOuparoriie W paccewBaromue JWH3bL. ToHkas JnuH3a. DOKyCHOE
pacCTOsIHUE W ONTHYECKas cuia TOHKOW JuH3bl. [locTpoeHue m3o0pakeHwil B
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COOMPAIOIIKX U pACCEUBAIOUINX JHH3aX. POopMyia TOHKON JIMH3BL. Y BEIHMUCHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. Muatepdepenuust ceta. KorepeHTHbIE HCTOUHUKHU.
VYcaoBusi HaOMOAEHUS MAKCUMyMOB M MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBeta. Judpakmuonnas pemérka. YciaoBue HaOIIOICHUS
[JIABHBIX MAaKCUMyMOB I@IpU TMAaJ€HUM MOHOXpPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE TNMPUMEHEHUE: OYKH, JIyTa,
dboToanmapaT, HNPOEKIMOHHBIN anmapar, MUKPOCKOIN, TEJIECKON, BOJOKOHHAas
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssmMonuHeiHOE pacnpoCTpaHEHUE, OTpakKE€HHWE W MpPeIOMJICHUE CBeETa.
OnTtuyeckue npudOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOA.

NccnenoBanue cBOMCTB NM300paXKeHU B JIMH3AX.

Mopenn MUKpOcKoma, TEJIECKOIa.

Habnronenue natepdepeHunn crera.

HaOnronenue audpakiuum ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HaOntonenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3Mmepenue nokazaress npeioMJIeHUs CTEKJIa.

HccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku. [locTtymarsl
CIICMAIBHOM TEOPUM OTHOCHUTEIHHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTHU
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh ~ OJIHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
COKpAILEHUE JITTUHBI.
DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTHIIbI.
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CBsi3b Maccel C JHEPrued W HMMIYJIbCOM PEISTUBUCTCKONM YacCTHIBL.
DHeprus NoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®ortonbl. opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro 4YacTOTOM.
OHeprusi 1 UMIyJIbC HOTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Onbitel A. I'. Cronerosa.
3akoHbl (oTodddekra. YpaBHenue DitHmreriHa st ororddexra. «KpacHas
rpanunay porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCcTpoMCTBa M MPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToAaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHeIIHETo GpoToaddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuio o -4acTHII.
IImanerapuas moxens aroma. lloctynatel bopa. M3nyueHue u morionieHue
(OTOHOB MpHU MEpexoJie aroMa ¢ OAHOTO YPOBHS SHEPrHUM Ha Apyrou. Buasbl
criekTpoB. CIeKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBeie cBoiictBa wactuu. Bomubl ae bpounma. KopnyckymnsipHo-
BOJIHOBOU Ty JIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuaeiyaToro cnekrpa.

Tema 3. Amomnoe a0po
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DKCHEpUMEHTHI, JIOKA3bIBAIOIINE CIOXHOCTh CTpOoeHMs sapa. OTKpbITHE
paguoakTuBHOCTH. OmbiTel  Pe3epdopma 1o ompeneneHWIo  cocTaBa
paanoakTuBHOTO wu3nmyuyeHus. CpoiicTBa anb(da-, Oera-, ramMma-u3IydCHHS.
Binsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpbiTHE NpoTOHA U HelTpoHa. HykinonHas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anbda-pacniaz. DIEKTPOHHBIM ¥ TO3UTPOHHBEIN OeTa-pacman. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlepexT maccsl spa.

SAnepnsbie peakuuu. [lenenue u cUHTE3 AIEp.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobiaemMbl U MEPCHIEKTUBbI
AIEPHON SHEPrETUKH. DKOJIOTUYECKNE ACTIEKTHI SAEPHON YIHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertobl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@yH/1TaMEHTAJIbHbIE B3aUMOJAECUCTBUSA. EIMHCTBO (PU3NYECKON KapTUHBI
MHpA.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JO3UMETP,
kKamepa BuiibcoHa, siiepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Ortanel pa3BUTHSA acTpoHOMUHU. lIpukiamHoe W MHUPOBO33PEHYECKOE
3Ha4YeHUE aCTPOHOMMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ams, sSipKHe 3BE3JBI, TJIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruu CoyiHIIA U 3BE3L.
3BE31IbI, X OCHOBHBIE XAPaKTEPUCTUKH. /[marpamMma «CIEKTpaJIbHBIA KJAcC —
CBETUMOCTB». 3BE3/bI TJTABHOM IOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3]l TJIABHOM IOCIIEIOBATEIBLHOCTH. BHYTpEHHEE CTPOCHUE
3BE31. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOKIAECHNUN U 3BoJIIoMU CoJIHIIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama [Manaktuka. Ilomoxxenne m nuxenne ConHua B
lN'anaktuke. Tunel ranaktuk. PagvoramakTuky v KBasapbl. UEpHbIE IOBIpHI B
AIpax TATAKTUK.
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Bcenennas. Pacmmpenne Bceenennoil. 3akoH XaOOma. PazGeranwue
ranakTuk. Teopus bonsioro B3psiBa. PennkroBoe nsnyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M c MCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPWIOKEHUN JUIsl ONPEIEICHUS IOJIOXKEHUSI HEeOECHBIX
OOBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHbIE CO3Be3/1sl CEBEPHOIO MOJTyIIApUs U
SIPKUE 3BE3IBI.

Habmronenus B teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marouiee MOBTOPEHUE

Ponp Qusuku u acTpoHOMUM B HKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIbHOW M 3TUYECKON cdepax IeATEIbHOCTH YeIOBEKa, POJb M MECTO
(U3MKM M acTPOHOMHMHM B COBPEMEHHOW HAyYyHOM KapTUHE MHpa, pOJb
¢u3nueckoil Teopur B POPMUPOBAHUU NPEICTABICHUNA O (PU3NUYECKOU KapTHUHE
MHpa, MeCTO (PU3UYECKON KApTUHBI MHUpa B OOHIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢puszuku 6azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHUH.

Meoicnpeomemuule nonamusi, CBI3aHHBIE C U3yYEHUEM METOJ0B HAyYHOTO
NO3HAHMS: ABJIEHUE, HAyYHbIM (akT, TunoTe3a, puanyeckas BEJIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M MX IMPOEKLIUU HAa OCH KOOPJWHAT,
CIIO)KEHHE BEKTOPOB, MPOU3BOAHBIE JJIIEMEHTAPHbIX (QYHKIMM, NpPU3HAKH
no00Msl TPEYroJAbHUKOB, OINpPEICICHUE TUIOMAIU IUIOCKUX Quryp u o0ObéMa
TEI.

buonocusa: snextpuueckue sBICHUS B KUBOM MpUpOJE, KoJeOaTelbHbIE
JBIKEHUS B JKUBOW NPHUPOJAE, ONTHYECKHUE SIBICHHUS B JKUBOM IpPUPOJE,
NEUCTBUE PaiMallMM HA KUBBIE OPraHU3MBI.

Xumusi: CTPOCHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: ™arHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PV,
dboTochEMKA 3eMHOI TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.
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Texnonocus: IHWHWUW BIEKTPONEpPENay, TEHEPATOpP IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATEIIb, UHIYKIMOHHAS T€Yb, pajap, paJuONpUEMHHK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neub, MPOEKITMOHHBINA armapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpenmera «®dusmka» Ha ypOBHE CpeqHEro oOIIero
obpazoBaHuss  (0a30BBIM  YpOBEHB) JIOJDKHO  OOECIEUUTh  JOCTHKEHUE
CJICIYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHUS YyuyeOHoOro mnpeamera «Du3nKay
JNOJDKHBI ~ OTpaXaTb  TOTOBHOCTH W CIIOCOOHOCTh ~ 0OyYarouuxcs
PYKOBOJICTBOBaThCA CHOPMUPOBAHHONM BHYTPEHHEH MO3UIMENH JHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlUM, TMO3UTHUBHBIX BHYTPEHHUX YOEKIICHUI,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIecTBa,
paclIMpEeHUe JKU3ZHEHHOTO OIIbITa M ONbITa JCATEIBHOCTA B IPOLECCE
pean3ali OCHOBHBIX HAIIPABJICHUU BOCIHUTATEIBHOW NESTEIIBHOCTHA, B TOM
YHUCJIC B YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMKM  OOydaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX T'YMAaHUCTHYECKHX U
JEMOKPATHUUYECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHME  B3aMMOJCHUCTBOBATH C  COUUAIBHBIMA  HWHCTUTYTAaMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYHAapCTBEHHBIM CUMBOJIAM, HOCTHUXECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CITIOCOOHOCTH OIEHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOI0;
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OCO3HaHHE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUNBOTO OYIyIIETo;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETUKY HAy4YHOIO
TBOPYECTBA, IPUCYLIETO PUZNYECKON HAYKE;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpPEC K pa3iu4HbIM chepaM NpopecCHOHATBHON AESITEIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (DU3UKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymiel mnpodeccun M pealn30BbIBaTh COOCTBEHHBIE JKHU3HEHHBIC
IUTAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHHIO M €aMOOOpa3oBaHMIO B
005acTH (PM3HUKHU HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

c(OPMHUPOBAHHOCTb 3KOJIOTMUECKON KYJIbTYPhl, OCO3HAHUE TII00ATBHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IUIAHUPOBAHWE M OCYUIECTBJIIEHUE JIEWCTBHM B OKpYXKAlOIIEH CpeAe Ha
OCHOBE 3HaHUS LEJNE YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpPEHUE OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTUM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKU OCYLIECTBISATH MPOEKTHYHD U  HCCIEA0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble J1oruueckue qeMCTBHUA:
CaMOCTOSATENbHO  (OPMYIHPOBATh U  AKTyaJU3UpOBaTh MPoOsIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAETATh LENU ACSATEbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IIaH PEIICHUs] MPOOJIEMBI ¢ YYETOM aHaAIN3a UMEIOLTUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
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BHOCUTh KOPPEKTHBbI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPJIMHHUPOBaTh U BBIIOJHATH pabOTy B YCIOBHUAX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJOTHUEW, KIIOUYEBBIMU MOHATHSIMH U METOJIAMH
bu3nuecKoil HayKu;

BJIaJ€Th  HaBbIKAMU  y4e€OHO-UCCIIEIOBATEICKOM W TPOEKTHOU
NEeSATEeIbHOCTH B 00JIacTU  (PUBHMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  TOHMCKY  METOJOB  pEIIeHHs 3a7ad  (PU3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJAJ€Th BUJAMH JEATEIBHOCTH IO TOJYYEHHI0 HOBOIO 3HAHUS, €ro
UHTEpIpPETALNY, MPeoOpa30OBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3UPOBATH 3a/auy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHs, HaXOAUTh apryMEHTHI JJIA J0Ka3aTesIbCTBa
CBOMX YTBEPKJICHUH, 3a7aBaTh IApAMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJ€ pELICHHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIIOBHSIX;

CTaBUTh M (POpMyIHUpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh TE€PEHOCUTHh 3HaHUS MO (U3HKE B MPAKTUYECKYI0 00JaCTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE HJIEH, PEAJiaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

PabGora ¢ undpopmaumeii:

BJIaJIETh HaBBIKAMM MOJy4YeHUS MHPOpManuud (U3HUECKOTO COAEpHKaHUs
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIHO OCYIIECTBISATH MOUCK, aHAJIH3,
CUCTEMAaTHU3allMI0 U UHTEPIPETALNI0 HH()OPMALIUK PA3IUYHBIX BUIOB U (popm
Ipe/ICTaBIICHNUS,

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIONIb30BaTh CpPEACTBA HH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B  pEHIEHUWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a7]a4 C COONIOIEHHEM TpeOOBaHHUM SPrOHOMHUKH, TEXHUKH
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0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITHUUYECKUX HOPM,
HOPM HH(POPMAITMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEp>KaHUS B pa3iHuHbIX (popmarax c
yuy€TOoM Ha3HaYeHHs HMHPOpPMALMU U IEJEBOW ayAUTOpUH, BbIOUpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3allUH.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIIATh OOLIEHHWE Ha Yypokax (U3MKK U BO BHEYPOUYHOH
NEeATEINbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA KOHQIUKTHBIX CHUTyallMii M CMAr4ath
KOH(JIUKTBL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOUYKY 3PEHMs C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

ITIOHMMATh ¥ UCIOJIB30BATh IPEUMYIIIECTBA KOMAaHAHON U UHAUBUAYAJIBbHOU
padoTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBUM C Yy4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKJI0I'0 YJI€HA KOJUICKTUBA;

OPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OPraHHU30BBIBAaTH U
KOOPJIMHUPOBATh JICUCTBUS MO €€ JOCTUKCHHIO: COCTABIATH IUIAH JICWCTBHIA,
pacupenensaTb pojid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4E€CTBO CBOEr0 BKJIAJA M KAXKJIOTO YYaCTHUKA KOMaH[Ibl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peyiaraTtb HOBBIE NPOEKTHI, OLECHHMBATh HJEH C IO3UMLUUMHA HOBH3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHUYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIECTBIISITh MO3HABATEIBHYIO JESTEIBHOCTD B 00JIaCTH
GU3MKM U aCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSTENIBHO COCTaBJIAThH IUIAH PELIEHUS PACUETHBIX M KaYECTBEHHBIX
3a/a4, IUIaH BBIMIOJHEHUS MPAKTHUYECKOM pabOThl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEINOYTCHUIT;
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JienaTh OCO3HAHHBIM BBIOOP, ApPTyMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (OPMHPOBAHUIO W TIPOSBICHUIO APYIUIMU B 00JIaCTH
(GU3MKH, TIOCTOSHHO IIOBBIINIATh CBOW OOpa30BaTEIbHBIA M  KYJIBTYPHBINA
YPOBECHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBI HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsM, BHOCUTh KOPPEKTUBHI B JICATCILHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIQJCTh HABBIKAMHU IIO3HABATCIBHOW pedICKCHM KaK OCO3HAHUS
COBEPIIIACMBIX JACHCTBUH W MBICTUTEIBHBIX IPOIECCOB, MX PE3YyJIbTAaTOB W
OCHOBaHMIi;

UCIIOb30BaTh MPUEMBI pedIeKCUU i1 OLEHKW CHUTyallud, BbIOOpa
BEPHOT'O PEIICHHUS;

YMETh OIICHUBATh PHCKA W CBOEBPEMEHHO MPUHUMATH PEIICHHUS 10 UX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apPTyYMEHTHI JAPYTUX TPH aHAIHW3E PE3yJbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apTyYMEHTHI JAPYTUX TIPH aHAIHM3€ PE3yJbTaTOB
NEATEIIBHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporiecce mocTrkeHNs] TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS IIPOTrPaMMBbI
no Qusnke WIS YpPOBHS CPEIHETro OOIero o0pa3oBaHHS Yy OOyYarOIIUXCS

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAOIararo A
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

SMOLIMOHAJIIBHOE COCTOSIHWE, BUAETHh HANPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIFOYAIOMIEIO CaAMOKOHTPOJIb, YMEHHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIIOBEJIEHHUE, CIOCOOHOCTh aJaNTHPOBATBCS K
HSMOLIMOHAIBHBIM HW3MEHEHUSM M TPOSBISATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEHW MOTHUBALMU, BKIIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHUIO LIEJIH
U YCIIEXY, ONTUMU3M, NHUIIMATUBHOCTb, YMEHHUE NEHCTBOBATh UCXOIS U3 CBOUX

BO3MOXKHOCTEH;
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SMIATHH, BKIIOYAIOMIE CHOCOOHOCTh TMOHUMAaTh SMOIMOHAIBHOE
COCTOSIHME JIpYTMX, YYUTBIBaTh €ro TMpPH OCYIIECTBICHUHU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLMAIBHBIX  HAaBBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTH  BBICTPAaWBaTh
OTHOIICHHS C JPYTUMH JIOABMHU, 3200 TUTKCS, IPOSBISITh HHTEPEC U pa3pelarhb
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K xoHny oOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B PAKTUYECKOU JEATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHULIBI NPUMEHEHHUS H3YyUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHas TOYKa, MHEpLUUalbHAs cHUcTeMa OTcuéra, aOCOJIIOTHO TBEPIOE
TEJI0, UACATbHBIMN Ta3, MOJAECIU CTPOCHUSA Tra30B, XKUJIKOCTEH WU TBEPABIX TeEI,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3UUECKUX 3a/a4;

pacrio3HaBath (Pu3NuecKue SBICHHUS (MPOLECCHh) M OOBSACHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHMKHU, MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA M  DJIEKTPOAWHAMMKH:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBM)KEHHE, CBOOOJHOE TMaJeHUE Tell, JIBIXKEHHE II0
OKPYXHOCTH, WHEpLHMs, B3aumojencTtsue ten, Aauddysus, OpOyHOBCKOE
IBUKEHHE, CTPOEHUE KHUIKOCTEH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tell MpH
HarpeBaHuM (OXJIAKIEHUM), TEIUIOBOE PABHOBECUE, UCIAPEHHUE, KOHACHCALMS,
IUTABJICHUE, KPUCTAUIM3ALMS, KUIIEHHWE, BIIAXXHOCTh BO31yXa, IIOBBIIICHUE
NABJICHHUS] Ta3a MPHU €ro0 HArpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
[apaMeTpaMM COCTOSIHHASI Ta3a B M30MpOLEccax, JJIEKTpU3auus  Tedl,
B3aUMO/ICVICTBUE 3aPSII0B;

OTNHCHIBATh MEXAHUYECKOE JABM)KEHUE, HCTOJb3Ys (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPIrusl, IOTEHINAIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; IMpPH ONHUCAHUM MPABUIBHO TPAKTOBAThH
(¢u3nyecKuil CMBICT HCHOJB3YeMbIX BEIMYMH, UX OOO3HAYEHUS U E€AMHMUIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMHU
BEJINYNHAMM;

ONMUCBHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJIICHMUS,
UCIONB3YSl (DU3MYECKHE BEJIWYUHBL JIaBJICHHE Ta3a, TemIepaTrypa, CperaHss
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KHUHETUYECKas SHEPrus Xa0THYECKOIO TBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHS
sHeprusi, pabora Traza, KOAP(Q(UIMEHT TOJE3HOTO JEUCTBUS TEIUIOBOTO
JBUTATENs; TpPU OMNHCAHUM TMPABUIBHO TPAaKTOBaTh (DUMUECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHHUIIbI, HaXOIUTb (HOPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh  M3YYEHHBIE  JJICKTPUYECKHE  CBOMCTBAa  BEIIECTBA U
ANIEKTPUYECKUE SBJICHUS (MPOIECChI), HCIMONB3YS (U3NYECKUE BEIUYUHBI:
ANEKTPUUYECKUN 3apsil, AIEKTPUUECKOE T0JIEe, HAIPSKEHHOCTD MOJIsA, TOTEHIMA,
Pa3HOCTh TMOTEHIMAJIOB; MPU ONMUCAHWUU MPaBUIBHO TPAKTOBATH (PU3MUYECKHIA
CMBICII HMCHOJB3YEMbIX BEJIUYHMH, MX OOO3HAYEHUS M EJAUHMIIBI, YKa3bIBaTb
(opMynbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTHMH
BEJIMYMHAMU;

aHAJIM3UPOBATh PU3NUECKHUE MPOLIECCHI U SIBJICHUS, UCTIOIb3Ys PU3NUECKUE
3aKOHBl W TPUHIMIIBL 3aKOH BceMupHoro tsarotenus, [, II m III 3akoHsI
HproTOHA, 3aKOH COXpAaHEHHsS MEXAaHWYECKOW HHEPruu, 3aKOH COXpPaHEHHUS
UMITyJibCa,  MPUHLMI  CYNEPHO3ULUMU  CWJI, NPHUHIMUI  PaBHONPABUS
UHEPLUAIBHBIX CUCTEM  OTCYETA, MOJEKYJSIPHO-KMHETHYECKYIO  TEOPHIO
CTPOEHHUS BEIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPTUU
TEIMJIOBOTO JIBMXKEHMSI MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMHKHN, 3aKOH COXPAHEHMS DJIEKTPUYECKOro 3apsAna, 3akoH Kyiona,
IPU 3TOM pa3iMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe
BbIpaXXEHHE U yCIOBHS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBbIE NPUHLMIIBI JIEHCTBUS MAIIMH, OpUOOpPOB WU
TEXHUYECKUX YCTPOUCTB; pa3iMyaTh YCIOBHS UX 0€30MaCHOTO UCTIOIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBIMOJHATh AKCHEPUMEHTHl O MCCIEAOBAHUIO (U3NYECKUX SIBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHW, MPHU 3TOM
dbopmynupoBath MpoOiemMy/3aady M TUMNOTE3y YYEOHOTO OKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO0 OOOpYJOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJTUYMH,
Opu 3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HU3MEPEHHs] W HCIOIb30BaTh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (U3MUECKUMHU BEIMYUHAMH C
HCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYHMH B
BUJE Ta0aMIl U TpaKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;
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coOmro1aTh MpaBuiia OE30MaCHOTO TPY/a MPHU MPOBEACHUH MCCIICTOBAHUN
B paMKax y4eOHOT0 SKCIEPUMEHTa, y4eOHO-MCCIIEeNOBATEIBLCKON M MPOEKTHOM
NEATEIbHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MYECKON MOJEIbIO,
UCTIONB3Yysl (PM3UYECKUE 3aKOHBI W TPUHIIUIBI, HA OCHOBE aHAJIW3a YCIIOBUS
3a/lauyu BBIOMpaTh (PU3WYECKYI0 MOJIEIb, BBIACIATh (PU3NUCCKUE BEITUYHHBI H
dbopmynbl, HEOOXOAUMBIE I €€ pelleHUs, TPOBOJUTh PACUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUUHBI;

pemarb KAUE€CTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEUYMBYIO 1IETIOUKY PACCYKAECHUW C OMOPOM HAa M3YUYCHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh  MPU  pEHIeHMH  y4eOHbIX  3aJa4  COBPEMEHHbBIC
uH(OPMAITMOHHbIE TEXHOJIOTUHU JUISL IIOMCKA, CTPYKTYpPUPOBaHUA,
MHTEpIpETallu W MPEJCTABICHUS  Y4eOHOW U HAyYHO-TOIMYJSPHOMN
nHpopMaIluy, TOJYYEHHONW U3  pa3IMYHBIX HUCTOYHUKOB, KPUTHYECKU
aHaJIM3UPOBATh MOTy4aeMyto HH(OpMaIIUIO;

OPUBOJUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCTIOJB30BaTh TEOPETUUYECKHUE 3HAHUS N0 (PU3UKE B MOBCEIHEBHOM >KU3HU
Uit obecrieyeHusi  0€30MAacCHOCTHM Mpu  oOpalieHuu ¢ npudbopamu |
TEXHUYECKUMHU YCTPOUCTBAMHU, JIJISI COXPAHECHHUSI 3[I0POBBSI U COOJIOICHUSI HOPM
3KOJIOTUYECKOI0 TIOBEICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIE C BBIMOJHEHUEM pPa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBaTh PAabOTy TPYIbI, PAlMOHATIBLHO paclpenessiTh O0S3aHHOCTU H
IJIAHUPOBATh  JIEATEIIbHOCTh B  HECTAHJAPTHBIX CHUTYallUsX, aJIEKBATHO
OLICHMBATh BKJAJ  KaXJOrO0 W3 YYACTHUKOB TPYINNbl B  PELICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xonny oOyuenust B 11 kiacce nmpeaMeTHbE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTo (Gu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTAUYECKON NIEATEIBHOCTH JIFOJEH, LIEJTOCTHOCTh U €IUHCTBO
(du3nUecKoil KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHECHHS] H3YYCHHBIX (U3HMUYECKUX MOJIEIICH:
TOYEYHBIA JJICKTPUUYECKUW 3aps], JIyd CBETa, TOYEYHbIA MCTOYHUK CBETA,
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AfepHas MOJelb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa MpHU PEIIeHUU
duznyeckux 3anad;

pacno3HaBath (DU3MYECKUE SBICHUS (MPOIECChI) M OOBICHITH HX HaA
OCHOBE 3aKOHOB DJIEKTPOJUHAMHKHA M KBaHTOBOW (DM3HMKHU: DIIEKTpUYECKAs
IPOBOIUMOCTbH, TETNIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICIICTBHE  MarHWTOB, JJIGKTPOMAarHUTHAs ~ MHAYKUUSA, JCHCTBHE
MarHMUTHOTO TMOJS Ha TPOBOJAHMK C TOKOM M JBIXKYILIUICS  3apsl,
AJIGKTPOMArHUTHBIC KOJeOaHWs W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHUE
CBETa, OTPaXKCHHE, TpeJoMIIcHHe, HHTephepeHIHS, TUPPAKITUSI U TOIIPHU3ALIHSI
CBeTa, Auctepcus ceera, ¢potodnekrpudaeckuit 3 dext (hoTodrddexT), cBeToBoe
JaBI€HWE, BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aroMa  BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD;

OINHCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MAarHUTHBIE,
ONTUYECKUE,  INEKTPUUYECKYI0  IMPOBOJUMOCTb  PA3NIUYHBIX  CcpeA) H
AIIEKTPOMArHUTHBIC SBJIEHUS (IIPOIECCHI), UCTIONB3Ysl (U3MUECKUE BEITUUHHBIL:
AIIEKTPUIECKUI 3aps]], CHiIa TOKA, JIEKTPHUUECKOE HAMPSKEHHE, dIECKTPHUIECKOe
COTIPOTUBIICHUE, PA3HOCTH MOTEHITNAIIOB, JICKTPOIBIKYIIAs CUa, paboTa TOKa,
WHAYKIUST MarHUTHOTO TOJisl, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUSl AJIEKTPUUYECKOTO U MAarHUTHOIO MOJIeH, MEepUoJ U 4acTtoTa
KojeOaHuii B KojeOaTeNbHOM KOHTYpe, 3apsil W CHiIa TOKa B IPOIEcce
TapMOHHYECKUX DJEKTPOMArHUTHBIX KoyeOaHuil, (OKyCHOE pacCTOsHHE |
ONTHYECKasi CWJIa JIUH3BI, TIPU OMUCAHUU TPABUIHHO TPAKTOBATH (DU3NUCCKUN
CMBICJI HMCTOJB3YEMbIX BEIWYMH, WX OOO3HAUYCHUS W EIUHUIIbI, YKa3bIBaTh
(opMyJibl, CBSA3BIBAOIIME JAHHYI (U3NYECKYIO0 BEJIMYUHY C JIPYTHUMHU
BEJIMYNHAMU;

OMHCHIBATh HM3yYEHHBbIC KBAHTOBBIC SIBICHUS M MPOLIECCHI, HCIOIB3YS
¢bu3nuecKkrue BETUYUHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa CBETAa, SHEPrus M HMITYJIbC (OTOHA, MEPUOJ MOJIypacnaaa, SHEpPrus
CBSI3M aTOMHBIX Sep, NPH ONMUCAHWHM TMPABUIBHO TPAKTOBATH (PUIUUECCKUIA
CMBICTT HWCIOJB3YEMBIX BEIUYMH, WX OOO3HAYCHHWS W EIWHMWIIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAOIINE [JAaHHYIO (U3WYECKYI0 BEIWYUHY C JIPYTHUMH
BEJIMYMHAMU, BBIUUCIISATH 3HaAUCHNUE (DU3UICCKON BEITMYHUHBI;

aHAJIM3UPOBATH (PU3NUECKUE MPOIIECCHI U SIBJICHUS, UCTIONIb3Ys (PU3NUECKUE
3aKOHBI W TpUHOMNBL: 3akoH Owma, 3aKOoHBI TOCIEAOBATEIBHOTO U
napajuieIbHOTO COCNWHEHUST TPOBOJHUKOB, 3akoH JIxoyns—JIeHna, 3akoH
AJIEKTPOMArHUTHOW HMHAYKUWHU, 3aKOH MPSIMOJMHEHHOTO paclpOCTpaHEHHUs
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, YpaBHEHHE
OunmTelHa 111 GoTord(deKTa, 3aKOH COXPaHEHUSI SHEPTUH, 3aKOH COXPaHEHHUS
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HMMITYJIbCa, 3aKOH COXPAHEHUs 3IJIEKTPUYECKOrO 3apsla, 3aKOH COXPaHEHUS
MacCOBOI'0 Yucia, NOCTynarskl bopa, 3aKOH paJuoaKTUBHOIO paciaja, pu 3TOM
pa3iauyaTh  CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa, €ro MaTeMaTH4eCcKOoe
BBIPKEHUE U yCIIOBUS (TPAHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OMpeNeNnsaTh HaNpaBJICHHE BEKTOpa MHIYKIMM MATrHUTHOTO  TOJIA
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHiia;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1ABAEMOE IUIOCKUM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIIEPUMEHTHI O HCCIEAOBAHUIO (U3HUECKUX SIBICHUN U
IIPOLIECCOB C HUCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBaTh MpodieMy/3aady M TUMNOTE3y YYEOHOTO HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYyAOBaHMS, MPOBOJUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJIMYUH,
IIpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CHOCOO HM3MEPEHUsT U HCHOJb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

UCCJIEOBATh 3aBUCUMOCTH (PU3WYECKHX BEJIMYHUH C HCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BETUYUH B BUE TAOJIUI] U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

co0JiroaTh MpaBuiia 0€30MacHOTO TpyJa MPU MPOBEIACHUU HCCIETOBaHUM
B paMKaX y4eOHOIo 3KCIEepHUMEHTa, y4eOHO-HCCIeI0BAaTEIbCKON U MPOEKTHOMN
JESITEIbBHOCTH C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO
000py1OBaHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (DU3MYECKON MOJAEIbIO,
UCTIONB3ysl (PU3MYECKHE 3aKOHBl M MPUHLIMIBI, HA OCHOBE aHAIM3a YCIOBHS
3a/lauyu BBIOMpaTh (PU3UYECKYIO MOJIEINb, BBIACIATh (PU3NYECKUE BEITUYUHBI U
(dopMyiibl, HEOOXOUMBIE AJIsi €€ peIlleHusl, MPOBOJUTh PacyE€Thl U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUYECKOM BEITMUMHBI;

pemarb KauyeCTBEHHbIE 3a/layu: BBICTPAUBATh JIOTUYECKU
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKACHHUI C OMOpPOW HAa M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIONB30BaTh  MpPU  pEHIeHMH  Y4eOHBIX  3aJady  COBpPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUIsl  TIOUCKA, CTPYKTYPUPOBaHMS,
UHTEpNpEeTallud U TNPEACTaBiIeHUS y4eOHOM W HAyYHO-NOMYJSPHOM
uHopMaIuK, TOJYYEHHOW W3  Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;
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OOBSCHATh TPHUHIUIIBI JIEHCTBHUSI MAIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOWCTB, pa3iaWyaTh yCIOBUS WX 0E€30MacCHOTO  WCIOJb30BaHHUS B
MOBCEHEBHOM >KH3HU;

OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOUIETO0 MUpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;,

HCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS 0 (PH3UKE B MOBCEIHEBHOU KU3HH
s obecrieueHUs: O€30MACHOCTH MpH  OOpallleHud ¢ IpudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISI COXPAHEHHUSI 3I0POBbSl U COOJIIOIEHUSI HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJie;

paboTaTh B TPYyNIE C BBIMOJHCHHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IJJAHUPOBATh Pa0OTy TPYIIIBI, PANMOHAIBHO PACTIPEACISITh OOS3aHHOCTH M
IUTAaHUPOBATh  JICSATEIBHOCT B  HECTAHJAPTHBIX CHUTYallUsAX, aJIeKBATHO
OIICHMBATh  BKJAJ KaXJOrO0 U3 YYaCTHUKOB TPYIIBI B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TIPOI'PAMMOBI

JleMoHCTpUpOBaTh Ha MpUMEpax pojib M MeCTOo (U3UKU B
(bopMUPOBaHUN COBPEMEHHOW HAYYHOH KapTUHBI MUPA, B Pa3BUTUU

COBPEMEHHOM TEXHMKM M  TEXHOJOTMH, B  IIPaKTUYECKOU

Y4YuThIBaTh TPaHUIBl NPUMEHEHHS H3YYCHHBIX (DU3HYECKUX
MOJIeJIe: MaTepuaibpHas TOYKA, MHEPLUAJIbHAs CHUCTEMa OTCYETA,
abCoIIIOTHO TBEPJIOE TEJNO, UJICANIbHBIN I'a3; MOJEIN CTPOSHUS Ta30B,

JKUJKOCTEN M TBEPIBIX TEJI, TOUCYHBIM IEKTPUUECKUN 3aps] — IIPH

PacnosnaBath usmueckue siBaeHHs (IPOIECCH) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUUECKOU
TEOPUM CTPOECHMS BELIECTBA U DJIEKTPOJAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  MpsIMOJIMHEIlHOEe  JBUXKEHHE, CBOOOJHOE
najeHue  Tel, JBWXKEHHE [0  OKPY)KHOCTH,  HHEpLus,
B3auMojielicTBue Ten; auddysus, OpOYHOBCKOE IBUIKEHHE,
CTpOCHHE KHUJIKOCTEH U TBEPIBIX TeN, U3MEHEHHE 00bEMa Tel Ipu
HarpeBaHuM (OXJIAXJAEHUHU), TEIJIOBOE paBHOBECHE, MCIapeHHE,
KOHJIEHCalusl, MJIaBJIeHue, KpUCTAIIIN3alllsl, KUIIEHNUE, BIa)KHOCTh
BO3/lyXa, IMOBBIINICHUE JaBJICHUS Ta3a IpPU €ro HarpeBaHUU B

3aKpPBITOM COCYZIC, CBA3b MCIKAY NapaMEeTpaMH COCTOAHHA ra3a B

OnuceiBaTh MEXaHWYECKOE JIBWKEHME, HCIIONb3ys (pu3ndeckue
BEJIMYUHBI:  KOOpJAMHATA, MYyTh, IEPEMEIICHHE, CKOpPOCTb,
YCKOpEHHe, Mmacca Teja, CHila, WMIIYJIbC Tela, KUHETHYeCKas

SHEpTIu-, INOTCHIMaJIbHasA SHEpTIu:, MEXaHN4YCCKas pa60Ta,

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro s
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero 001ero 00pa3oBaHus
pe3yjabTara
10.1
NEITEILHOCTH JI0AeHU
10.2
perieHnu GU3NIEeCKUX 3a1a4
10.3
u3oMmpoleccax; NEKTPU3ALUs TeJl, B3aUMOJEHCTBUE 3apsi/IOB
104

MEXaHUYeCKas MOILMHOCTbH; IIPU ONUCAHUU IIPABWIBHO TPAKTOBATh
(bu3NYeCKUil CMBICI HCHOJB3YEMBIX BEJIMYMH, UX O003HAYEHHS U
€IMHULBI,  HAaXOAUTh  (OPMYINbI,  CBA3BIBAIOIIME  JIAHHYIO

(I)PBH‘ICCKYIO BCJIIMYUHY C APYTHUMU BCINYHNHAMU

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 109 ot 18.09.2025. UcnonHutens: bensesa P.P.
Ctpanuua 33 n3 79. CtpaHuua cosgaHa: 18.09.2025 14:09

g SIEKTPOHHbIIA
¥ TATAPCTAH



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh HW3YyYCHHBIC TEIUIOBBIC CBONCTBA TEA M TEIUIOBBIC
SIBIICHUS, HCIIOJIb3Ysl (U3MYCCKUE BEIWYMHBI: JIaBJICHHC Trasa,
TEeMIepaTypa, CpeIHssl KHHETHYeCKas JHEPIrus XaoTHYECKOTO
JIBYDKEHHUS MOJICKYJ, CpPEIHEKBaIpaTHYHAs CKOPOCTh MOJICKYI,
KOJIMYECTBO TEIUIOThI, BHYTPCHHSS OSHEprus, pabora Trasa,
KO3 (PUIMEHT MONE3HOTr0 JEHCTBUSI TEIJIOBOTO IBUTATENS; IMPHU
ONMUCAaHWM  NPAaBUIBHO  TPAKTOBAaTh  (U3UYECKUH  CMBICIT
UCIIOJIb3YEMbIX BEJIUYMH, UX O0O3HAYCHUS W CIUHHIIbI, HAXOIUTh
(bopMyJibl, CBS3bIBAIOIINAE JAHHYIO (PU3UYCCKYIO BCIUYHHY C

JIpPYTAMH BEJIUYUHAM

OnucelBaTh H3Y4YEHHbIE DJJIEKTPUUECKHWE CBOMCTBAa BELIECTBA U
AJIEKTPUYECKUE SIBIEHHUS (IIPOLECChl), HCHOIb3ysd (pusnueckue
BEJIMYMHBL:  JIEKTPUYECKUH  3apsf,  JIEKTPUYECKOE  MOJeE,
HANpsDKEHHOCTh I0JISI, MOTEHLIMAal, Pa3HOCTb IOTEHLMANIOB; MpHU
ONMMCAaHWHM  TPABWIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCMOJIb3YeMbIX BEIMYMH, UX 0003HAUEHUS U €IUHMLBI, YKa3bIBaTh
GopMynbl, CBS3BIBAIOLIME JaHHYHO (U3NYECKYI0 BEJIUYMHY C

APyruMu BCIIMUMHaAMU

aQHAM3UPOBATh (PU3MYECKHE TPOIECChl M SBICHUS, HCIOIB3YS
(u3HYecKre 3aKOHBI U IPUHIUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HblOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOMN
SHEPTrUM, 3aKOH COXPAHEHUs HUMIYJIbCa, NPUHIUI CYNEPIO3UINU
CUJI, TPUHIUI pPaBHONpPAaBUS MHEPLHUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KNHETHYECKYIO TEOPUIO CTPOCHMS BEIECTBA, Fa30BbIE
3aKOHBI, CBA3b CpEOHEH KUHETUYECKOM DSHEPruM TEIIOBOTO
JIBUKEHHUS MOJIEKYN C aOCONIOTHOM TeMIlepaTypoi, MepBbIil 3aKOH
TEPMOJVHAMUKH; 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO 3apsaaa, 3aKOH
Kynona; npu 3ToM paznuuaTrh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTH4YeCKOe BbIpaXEHHE M YCJOBMs (TpaHMIIbI, 00JacTH)

MNPUMCHUMOCTHU

OOBICHATH OCHOBHBIE MMPUHIUITBI JeHCTBUSA MallluH, HpI/I60p0B u
TCEXHUYCCKUX YCTPOI\/'ICTB; pa3jinyatb YCIOBUA HUX 0e30I1acHOro

HCIIOJIBb30BaHUA B HOBCG}IHGBHOﬁ KHU3HU

BBIMONHATE  9KCIEPUMEHTHI MO  HMCCIEIOBaHUI0  (PU3UUECKUX
SIBIICHUI W TIPOILIECCOB C HCITOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX
U3MepeHuil; mpu 3ToM GopMylnupoBaTh Mpobiemy (3anady) u

TUIOTEe3y Y4eOHOro SKCIEpUMEHTa, cOoOUpaTh YCTAaHOBKY W3
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10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

IIPEIIOKEHHOT O 000opyI0BaHU, MIPOBOJUTH OIIBIT u

(bopMyITUPOBATH BEIBOJIBI

OcCymiecTBIATh MpsIMBIE M KOCBEHHBIE HM3MEpPEHUs (U3UUECKUX
BEJIMYMH; IIPH 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO U3MEPEHUs U
UCIIOJIb30BaTh  M3BECTHBIE  METOABl  OLEHKH  IOTPEIIHOCTEH

M3MEpPEHU

HccnenoBaTh 3aBUCHUMOCTH MEXIY (PU3NYECKUMHU BEIMYUHAMU C
UCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PMKCHpOBaTh pe3yibTaThl MOJYYEHHOW 3aBHCHMOCTH
(bu3NYeCKUX BENMYMH B BHUJE TAaOMUIl U TPaUKOB, /1€1aTh BBHIBOJIbI

10 pe3yJjibTaTaM HUCCICAOBaHUA

CobOmoiate mpaBuia 0€30MacHOrO Tpyda TMpU  MNPOBEACHUU
UCCIIEIOBAaHUM B pamMKax Y4eOHOTro OSKCIepUMEHTa, Y4eOHO-
HCCIIEIOBATEIILCKOM U IMTPOEKTHOM AEATEIbHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemrate pacuérHple 3a1a4M ¢ SBHO 3a/JaHHON (PU3UIECKON MOETIBIO,
UCMONb3Yys (U3UYECKUE 3aKOHBI U MPUHLUIBI; HA OCHOBE aHaIM3a
yCIOBHS 3aJjaud  BbIOMpaTh (U3MYECKYI0 MOJENb, BBIICIATH
¢usznueckue BeTUYMHBI U (opMmynbl, HeoOXoaumble Ui €€
pelieHus, TMPOBOAUTH pacd€Tbl M  OIEHMBATh PEAbHOCTb

MOJIYYCHHOI'O 3HAaUCHUA q)HSquCKOﬁ BCIIMYHHBI

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHUBOPCUMUBYHO  LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh MpH pPELIEHWH YYeOHBIX 337ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU MJIsi TIOUCKA, CTPYKTYypUPOBAHUSA,
MHTEPIIPETallMi U MPEACTaBICHUS YyUeOHONW U HAay4HO-TOMYJIIPHOU
uHpOpMalMK,  TOJYYEHHOM M3  Pa3IMYHbIX  MCTOYHHUKOB,

KPUTHYCCKU aHAJIIM3UPOBATH ITOJTYyHaCMYIO I/IH(I)OpMaI_[I/IIO

[TpuBOANTE TpUMEPHI BKIIAJa POCCUMCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonk30BaTh TeOpEeTHYECKHE 3HAHUS O (PU3MKE B MOBCEIHEBHON
KU3HH JUIsi  oOecredeHuss Oe30MacHOCTH TPU  OOpameHuu ¢
npubopaMd W TEXHUUYECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS

310pPOBbA U CO6JHOI[CHI/I$I HOPpM 3KOJIOTHYECKOI'O0 IIOBCACHHUA B
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10.18

11 KITACC

Kon

NPOBEPAEMOT0

pe3yJbTara

11.2

11.3

11.4

OKpY>Karollen cpeie

PaGoTtaTh B rpynme C BBINOJHEHHEM PAa3IMYHBIX COIUATBHBIX
poJiel, IaHUPOBATh PadOTy TPYIIIBI, PAIIMOHATHHO PACTIPEIEATh
06H3aHHOCTI/I U IJIaHUPOBAThH JACATCIBHOCTb B HCCTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB

IPYNIBI B pelIEHUE pacCMaTprUBaeMoil MpoOIeMbl

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

JleMoHCcTpUpOBaTh Ha IpUMEpax pojidb M MECTO (U3UMKU B
(dbopMUPOBaHUN COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHMKHM U  TEXHOJIOTUH, B  MPaKTUYECKOU
JESITEIPHOCTH JIIOJEH, LEIOCTHOCTh M EIUHCTBO (hU3MUYECKOMH

KapTHUHBI MUpa

YuuThIBaTh TpaHMLIBl [PUMEHEHMS] HU3YYEHHBIX (PU3NYECKUX
MOJEJICH: TOYEHYHBIA JIEKTPUUYECKUM 3apsll, SACpPHAsI MOJEIb aTOMa,
HYKJIOHHAs MOJIeJIb aTOMHOIO sifjpa NpU PpelIeHHH (U3NIECKUX

3aga4

PacrniozHaBath ¢u3ndeckue sBiIeHUs (POLECCh) U OOBSICHATh UX Ha
OCHOBE€ 3aKOHOB OJICKTPOAWMHAMHUKHU H KBAaHTOBOM (1)I/IBI/IKI/II
AIIEKTPHYECKasl TMPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JIeHCTBMS ~ TOKa,  B3aUMOJICHCTBHE  MAarHHUTOB,
AJIEKTPOMAarHuTHAas MHIYKLUSA, ACWCTBUE MAarHUTHOIO MO Ha
MNPOBOAHUK C TOKOM H HBH)KYMHﬁCﬂ 3apsAaa, SJCKTPOMArHMUTHBIC
KojeOaHusi U BOJIHBI, NMPSMOJIMHEHHOE PpAaCIpOCTPAHEHHUE CBETa,
OTpakeHHe, TpeloMiieHHe, UHTeppepeHuus, Iuppakuus U
HOJISIPU3ALUS CBETA, AUCHEPCUS CBETa, (OTOEKTPUUECKUN dPPEeKT
(dpotorddexT), cBeTOBOE MaBJICHWE, BOZHUKHOBEHUE JIMHEWYATOTO
CIeKTpa aTroMa BOJIOpOJia, €CTECTBEHHAss M HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

OnuceiBaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE,
MarHUTHBIE,  ONTHUYECKUE,  DIIEKTPUYECKYHD  MPOBOJAMMOCTh

Pa3InYHbIX cpeL[) U JJICKTPOMArnuTHBLIC SBJICHUSA (HpOI_ICCCBI),
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11.5

11.6

11.7

11.8

UCTIONB3Ysl (PU3UYECKUE BEIUYMHBL AJIEKTPUUYECKUH 3apsij, cuia
TOKa, DJICKTPUUECKOE HANPSDKEHUE, SJICKTPUIECKOE COTIPOTHBIICHHUE,
paszHocTh norenuuaioB, DJIC, padora Toka, HHAYKIUS MarHUTHOTO
nois, cuina Awmmepa, cwia JlopeHua, WHIYKTHBHOCT KATYIIKH,
SHEPTHUA SJICKTPUUICCKOTO U MArHUTHOTO HOJ'ICI‘/JI, nepuoa U 4acrora
KoJieOaHUl B KoJIeOATeIbHOM KOHTYpE, 3apsii U CWiIa TOKa B
npolecce  IapMOHUYECKHX  JJICKTPOMArHUTHBIX  KoJieOaHWil,
(OKyCHOE paccTOSHHE W ONTHYECKas CUJIa JIMH3BI, PU ONMUCAHHU
[MpaBUJIbHO TPAKTOBAThH (1)I/I3I/I‘-IGCKI/II\/II CMBICJI HCIIOJIb3YCMBbIX
BEIMYMH, WX O00O3HAUeHWS W EAMHUIBL, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3HMYECKYI0 BEIMYUHY C JPYTUMHU

BCINYHNHaAMH

OnuceiBaTh  U3Y4YEHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI,
UCIIONb3Ysl (PU3NYECKUE BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YAaCTOTA CBETA, YHEPTHUS U UMITYJIbC (POTOHA,
[epuoj Iodypaclana, 3HEprus CBA3M AaTOMHBIX A4Ep;, IpHU
ONMCAHUU  MPaBWJIBHO  TPAKTOBAaTh  (PU3UYECKHH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS] U €IUHULIbI; YKA3bIBaTh
(GopMynbl, CBS3BIBAIOIINME JAHHYIO (U3MYECKYI0 BEIMYHHY C
JPYTMMH  BEJIMYMHAMM, BBIYMCIATH 3HAU€HUE  (U3MUYECKOIl

BCIIMYHMHBI

AHanu3upoBaTh (QU3MYECKUE TPOLECCHl M SABICHMS, HUCIOJIb3YS
¢u3myeckue 3aKOHbl M NOPUHIMIBL  3akoH OMa, 3aKOHBI
NOCJIEI0BATEIBHOTO U NApPAJIJIEIbHOTO COEIUHEHHs MPOBOIHUKOB,
3akoH JIxoyms — JleHna, 3aKOH AJIEKTPOMArHUTHOM WHIYKIUH,
3aKOH  NPSIMOJIMHEMHOrO  pPAcCHpOCTPAaHEHMs  CBETa,  3aKOHBI
OTpaXCHMsI CBETA, 3aKOHBI IIPEJIOMIICHHSA CBETa, YpaBHEHHE
OliHmTeiHa ayg potorddekra, 3aK0H COXpaHEHUsI IHEPTUH, 3aKOH
COXpaHEHHUs MMIYJbCa, 3aKOH COXPaHEHHS BJIEKTPUYECKOTO
3apsAza, 3aKOH COXPAaHEHHs MacCcOBOIO 4HcIla, nmocTyinaTtel bopa,
3aKOH paJUOAaKTUBHOIO pacIaza; MpU 3TOM Pa3INYaTh CIOBECHYIO
GOpMYTHpPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIpaXKEHHE U

ycioBus (rpaHuUIlbl, 00J1aCTH) MPUMEHUMOCTH

OrnpenensaTh HaNpaBiICHHE BEKTOpAa WHAYKIIMH MarHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuibl JlopeHa

CTtpouTh W ONHCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKUM

3€pKajOM, TOHKOW JINH301
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11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

BEIOMHATE  3KCHEPUMEHTHI TI0  HUCCIICOBAHUIO  (PU3UYECKHX
SIBIICHUH W TIPOIIECCOB C MCIOJIH30BAHUEM IMPSAMBIX U KOCBEHHBIX
W3MEPEHHH; Tpu dSToM (opmynupoBaTh mpodieMy (3amady) u
THIIOTE3y YYEOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
IPEJIOKEHHOTO obopynoBaHus, MIPOBOJIHUTH OTIBIT "

(GbopMyITUpPOBaTh BEIBOJIBI

OCYH_ICCTBJISITB NpsAMbIC M KOCBCHHBIC H3MCPCHHA (1)I/ISI/II-ICCKI/IX
BCJIIMYHMH, IIpHU 3TOM BBIGI/IpaTB OIITHMAJIBHEIN CIIOCO0 HU3MEPCHUA U
HCIIOJIB30BAaTh HU3BECTHBIC METObI OLCHKHU HOFpCH.IHOCTCﬁ

U3MEPEHUIN

Uccnenosars 3aBUCUMOCTH buznueckux BEJIMYUH c
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHUMN; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCUpPOBaTh pe3yJIbTaThl MOJYYEHHOM 3aBHCHUMOCTH
(bu3nYeCKUX BENMYMH B BUAE TAOMUIl U TPaUKOB, /1€1aTh BBHIBOJbI

I10 pe3yjibTaTaM HUCCICAOBaHUA

Cob6nrogaTe mnpaBmiia 0e30MacHOTO TpyAa NpH  IPOBEACHUU
UCCIEAOBaHUN B paMKax ydeOHOTro JKCIEpUMEHTa, YydeOHO-
HCCIIE10BaTEIbCKON U MIPOEKTHOMN NesATEIbHOCTU C
HCIIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a0OpaTOPHOTO

o0opynoBaHus

Pemmath pacuétHble 3a1a4u C SIBHO 331aHHON (DPU3UUYECKON MOJEINBIO,
UCTIONB3YS (PU3WYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAlM3a
YCJIOBHS 3aJa4dl  BbIOMpaTh (PU3WYECKYI0O MOJENb, BBIICTATH
¢usznueckue BeTUYMHBI U (opMmynbl, HeoOXoaumble Ui €€
pelieHusi, NPOBOAUTH PAcu€Thl M  OLIEHHMBATh  PEATbHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA (I)H?»H“IGCKOﬁ BCIIMYHHBI

Peniate Kau4C€CTBCHHBIC 3agavuu: BBICTPAanNBATb JJOTHUYCCKH
HCIIPOTHUBOPCUMUBYIO  LICIIOYKY paccymneHHﬁ C 01'[0p0171 Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?,I/I‘IeCKI/Ie SIBJICHUSA

Hcnonp3oBaTh mpU pEUIEHUH YYE€OHBIX 3a7ady COBPEMEHHbBIE
MH(OPMaLIMOHHBIE TEXHOJOTUU MJIsi TIOUCKA, CTPYKTYypUPOBAHUS,
MHTEpHpEeTali U NPEICTaBICHUsT y4eOHOM M HAayYHO-MOMYJISIPHOMN
uHpOpMalMK,  TOJYYEHHOM W3  Pa3JIMYHbIX  MCTOYHHUKOB,

KPUTHYECKH aHAJIM3UPOBATH MOTyJaeMyro HH(POpMAIHIO

0OBSACHITH MMPUHIUIIBI JehcTBUA MalIuH, HpI/I60p0B N TCXHHUYCCKUX

YCTPOWCTB; pa3audaTh YCJIOBHS UX O€30MacHOTO WCIOJIb30BAHUS B
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11.17

11.18

11.19

HOBCEIHEBHON KU3HU

[TpuBOaUTH PUMEpPHI BKJIA/IA POCCHHICKUX U 3apyOEKHBIX yUEHBIX-
¢U3MKOB B  pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB

OKPYKAaIoIEero MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B TOBCEAHEBHOM
KHU3HM s o0ecriedeHuss O€30MacHOCTH NpU  OOpalleHuu ¢
npubopaMu M TEXHMYECKHMMM YCTPOMCTBAMM, JJsl COXpPaHEHMs
30pPOBbSl U COOJIOAEHHS HOPM HKOJOTMYECKOrO IIOBEIEHHS B
OKpY’Karollleu cpeze

PaboTarp B rpymnme ¢ BbIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNIbL, PAaHOHAIBHO  PACHPENENATh
0053aHHOCTM U IUIAHMPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX
CUTYyalUsiX, aJ€KBAaTHO OLICHUBATh BKJIAJ KAXKJOr0 U3 YYaCTHUKOB

IPYNIIBI B PEHICHUE PacCMaTpUBaEMOM ITPOOIEMBI
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HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon Kox npoBepsiemoro
pasaena 3JIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®uszuka — Hayka o npupojae. Hayunbie
METO/bl TIO3HAHUS OKPYKAIOIIETO MHpA.
1.1 Ponp skcnepuMeHTa W TEOpUU B MpoOIECCe
MO3HAHUS ~ TPHUPOABL.  DKCIIEPUMEHT B

¢busuke

MonenupoBanue GU3MYECKUX SBICHUN U
MPOLECCOB. Hayunrbie TUIIOTE3BI.
duzuyeckre 3aKOHbBI M TEOpUU. [paHUIIBI

OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.

1.2 IIpuHiun coorBerctBusAs. Ponp u  mecTo
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOMU
HAay4YHOM KapTUHBI MUpPa, B IPAKTUYECKOU
NeITeILHOCTH JIFOAeH
2 MEXAHHUKA
#H#HPartH#H#KUHEMATHUKA
MexaHu4eckoe JBIKCHHE.
2.1.1 OTHOCHTEIBLHOCTh MEXaHUIECKOTO
nBxeHus. CucreMa orcuéra. Tpaekropus
IIepememnienue, CKOpOCTb (cpennss
21 CKOpOCTh, = MTHOBEHHAas  CKOPOCTb) H
. 919 YCKOPEHHE  MATEpUAIBHOM  TOYKH, UX
o MPOEKIIMM Ha OCU CHCTEMBI KOOPJWHAT.
CrnoxeHue TmepeMeleHud U CII0XXEHHUE
CKOpoCTen
)13 PaBHOMepHOE 51 PaBHOYCKOPEHHOE
o npsMoJIMHEeiHoe — nBukeHue.  ['paduku
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3aBUCUMOCTH KOOpAUHAT, CKOpOCTH,
YCKOpEHHS, IyTH U TEepPEeMEIICHUS

MaTepHaﬂBHOﬁ TOYKH OT BPEMCHU

CBoboaHOE MmajiecHue. Y CKopeHue

CcBOOOJHOTO MaJCHUSA

KpuBonuneiinoe naBuxeHue. PaBHOMepHOE
NBW)KCHUE  MaTepHajbHOH  TOYKH IO
2.1.5 OKPY>KHOCTHU. YTJIOBasi CKOPOCTh, JIMHEWHAS
CKOPOCTb. [epuon u 4acToTa.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

TexHuueckne  yCTpOMCTBA:  CHUAOMETD,
2.1.6 JIBUDKEHUE CHApPSJOB, IEMHBIC U PEMEHHbBIC
nepenayu
[Ipaktuueckune paboTHI. H3mepenne
MTHOBEHHOM  ckopocTu. MccnenoBanue
COOTHOUIEHUS MEXIY MyTSMU,
MPONUJECHHBIMU TEJIOM 3a MOCIEA0BATEIbHbBIC
paBHbIE  TNPOMEXYTKH  BPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBUKEHUHM C HAYAJIbHOU
CKOpPOCTBIO, paBHOM Hymo. H3ydeHue
JIBIDKCHUSI TIApHKa B BSI3KOW >KUJKOCTH.
W3ydyeHue [BWKEHUS Tena, OpOIIEHHOTO

TOPU30HTAIIBHO
H#Part## IMTHAMUKA

[Ipunuun  oTHocuTenbHOCTH [ anuies.
2.2.1 IlepBbiii 3akoH Hbrorona. MuepruanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuma. IIpuaINn cynepno3uiinm
22 222 P ymep
CHII

Bropoii 3akoH HproTOHA 1111 MaTepualbHOU
923 TOYKM B WHEPHHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3axkoH HproTrona mis

MaTCpHAJIbHBIX TOUCK

[okymeHT co3aaH B anekTpoHHon chopme. Ne 109 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHuua 41 3 79. CTpanuua cosaara: 18.09.2025 14:09 =¥ TATAPCTAH



224

2.2.5

2.2.6

2.2.7

2.2.8

229

2.2.10

3akoH BcemupHoro TsaroreHus. Cuiia
TskecTu. [lepBas KocMu4Yeckass CKOpPOCTD.

Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHus
CKOJIBXKEHUSI W CUJla TPEHUS]  TOKOSL.
Koaddumuent TPEHUS. Cuia
CONPOTHUBIICHUSI TPU JIBIJKEHUH Tella B
YKUJKOCTHU WJIH ra3e

[ToctynarensHoe u BpallareabHOe
JIBIDKEHHE a0COJIFOTHO TBEPIOTO TesIa
MoMeHT  cuibl  OTHOCUTEIBHO  OCH
BpameHus.  Ilmewo  cunbel.  YcnoBus
paBHOBecus TBEporo Tena B MCO
TexHuyeckue yCTpoMCTBa: MOALUIUITHUKH,
JIBIDKEHHME UCKYCCTBEHHBIX CITYTHHUKOB
[TpakTueckue paboTHI. N3yuenue

JABVKCHUA 6pyCI<a 10 HAaKJIOHHOM IIJIOCKOCTH

oJj JNENCTBHEM HECKOJIBKMX CHIL
Hccnenosanune 3aBUCUMOCTH cun
YIIPYTOCTH, BO3HMKAOIIHNX B

neGopMupyeMoil TpPY)KHHE M PE3UHOBOM
oOpa3le, OT BEIMYMHBI UX JedopMaluu.
HccnenoBanue yCIOBUH paBHOBECHS

TBEPOrO Tella, UMEIOIIETO OCh BPALICHUS

###PartH##3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynsC MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepUalbHBIX TOYEK. VMIynbC Cuisl u

M3MEHEHHEe UMIyJIbca Tefa
23

)35 3akoH coxpaHeHus umnyiasca B HCO.
PeakTuBHOE ABMXKEHUE

233 Pabora cuibl

234 MOIIHOCTH CHIIBI
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35 Kunernyeckass  3Heprus  MarepHalbHON
TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUU

ITorenumanpHas sHeprusd. [loreHnmanbHas
36 SHEPrus yIpyro nepopMHUpOBaHHON
npykuHbl. IloTeHnumanbHas sSHeprus Tena

BOJIM3U IMOBCPXHOCTH 3emnu

[ToreHuuanbHbIC U HEMOTEHLIUATBHBIC CUITBI.
CBsi3b  paboOThl HEMOTCHIHAIBHBIX CHJII C
2.3.7 W3MEHEHUEM MEXaHHYECKOI SHEPruu
CHUCTEMBI TeJ. 3akoH COXpaHEHUs

MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpONUCTBa: JBUKEHUE PAKET,
o BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

[TpakTueckue paboThl. M3ydeHue cBs3H
5310 CKOpOCTEH Teln Tpu HEYNpyroM yuape.
HccnenoBanue CBs3u pabOTBl  CUJIBI  C

U3MEHEHUEM MEXaHUYECKOM DHEPTUHU Tesa
3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#iH#HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcCHOBHBIE  TOJOXEHUS  MOJIEKYJSIPHO-

311 KUHETHYECKON TEOPHHU. bpoyHoBCKOE
o neuxenue. Juddysusa. Xapakrep nBukeHus
Y B3aUMOJICVCTBHS YaCTHUL[ BEILIECTBA
Mopgenu CcTpoeHHs Ta3oB, KUIKOCTEH U
3.1.2 TBEPABIX Tel U OOBSICHEHHE CBOMHCTB
31 BEILECTBA Ha OCHOBE 3TUX MOJEIIEH
313 Macca wmonekyn. KosmuecTtBo BemecTsa.
o [TocTostHHast ABoraapo
314 TermmoBoe paBHOBecue. Temmeparypa u e€
o m3Mmepenue. [llkana remnepatyp Llenbcus
315 Monens wmaeanpHOro Trasa. (OcHOBHOe
o ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON
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TEOpHHU UACAIBHOI'O ra3a

AlcomoTHas  TeMmmeparypa  Kak  Mepa
CpPEeHEW KMHETHYECKOW DHEPIuH TEIIOBOIO
JIBIKEeHMs yacTul rasa. [llkama temnepartyp

KennrBuna

VpaBuenue Knanelipona — MeHzeneesa.

3akon [anpToHa

I'azoBEIe 3aKOHEL. N3onporiieccol B
AOCAILHOM rase C OCTOSTHHBIM
KOJINYECTBOM BELECTBA: n30Tepma,

n30Xx0pa, n3odapa

TexHuueckue  YCTpPOHCTBA:  TEPMOMETP,

O6apomeTtp

[TpakTueckue pabotbl. M3mMepeHue macchl
BO3yXa B KJIACCHOU KOMHATe.
3.1.10 Hccnenosanue 3aBUCUMOCTH MEXIY
IapaMeTpamMM COCTOSIHHS — pa3peKEHHOIO

rasa
OCHOBbI TEPMOJIMHAMUKN

TepmonnHamuueckas cucrteMa. BHyTpeHH:s
3.2.1 JHEPrus TEPMOJMHAMHYECKOW CUCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

KonugectBo TETIOTHI u pabora.
322 Buyrpenuss JHEPIus OJIHOATOMHOI'0

HJIeaIbHOIO Ta3a

3.2 Bunpl Tennonepenaun: TEIIONPOBOIHOCTD,
KOHBEKLWs, U3JIydeHHe. TerioéMKocTh
323 Tena. YaenbHas TEINIOEMKOCTL BEIECTBaA.
Pacuér KOJIMYECTBA TEIJIO0THI npu
Teronepeiaye
ITepBblii 3aKOH TEPMOAUHAMUKHU.
324 IIpumeHeHne IIEpBOro 3aKOHA

TCPMOAUHAMHUKNU K Hu3omponeccam.
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325

3.2.6

3.2.7

3.2.8

['padmueckas unTeprperanus paboTsl rasa

TemoBble MamuHbl. [IpUHIUIIBL TEWCTBUA
TETUIOBBIX MaIlyH. [TpeoOpaszoBanus
SHEPTUU B TEIUIOBBIX MaIIlHaX.
Koadduuument moneznoro neiictus (naiee
— KIIJI) TeroBoii mamunsl. [ukn KapHo u
ero KIII

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpaTumocTh IpoLECCOB B IPUPOJIE.
TemnoBele  aBUTATENH.  DKOJIOTMYECKUE
po0JIeMbl TEIIIOHEPTETUKU

TexHuueckue  ycTpOHCTBa:  JBUTaTellb
BHYTPEHHETO CropaHus, OBITOBOIA
XOJIOAUIBHUK, KOHIULIUOHED

[TpakTueckue paboTHI. N3mepenue

yIETbHOU TEMI0EMKOCTH

##HPari## Al PEI’ATHBIE COCTOSHNWA BEHHIECBA. ®A30BbIE

3.3.1

332

3.3

333

334

335

3.3.6

[NEPEXO/IbI

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenrne u kumneHue. YJeNbHas TeoTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TeMIepaTypbl KUTICHUS OT IaBJICHUS
AOcomoTHas M OTHOCUTENbHASI BIAXKHOCTh
BO31yxa. HacelienHslil map

Teépmoe Tteno.  Kpucramnuueckue u
amop(dHble Tenma. AHM30TPOIHUS CBOKHCTB
KpHUCTAJIJIOB. >KI/IHKI/Ie KpHuCTaJlJIbl.
CoBpeMeHHbBIE MaTepUaITbI

[InaBnenune w Kpuctaimzauus. Y aeabHas
teruioTa masneHus. Cyonumanust
YpaBHeHHUE TEIIOBOro OajaHca
TexHUYeCKHE yCTPOWCTBA: THUTPOMETP U

IICUXPOMCETDP, KaJIOpUMCETDP, TE€XHOJIOTHH
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IMOJIY4YCHHUSA COBpPEMCHHBIX MaTCpHalioB, B

TOM quCIie HaHOMAaTepHUaJoB, u
HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3zmepenne

3.3.7
BJIQKHOCTH BO3yXa

4 OJIEKTPOAMMHAMUKA
###HPar#i##JIEKTPOCTATUKA

OnekTpu3aius Tel. OJIEKTPUYECKU 3apsl.

1 JIBa BH1a SJIEKTPUUECKUX 3apsI0B
[IpoBoHMKH, JTUDJICKTPUKU u
4.1.2
MOJIYITPOBOJTHUKH
4.1.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTr0 3apsiia
4.14 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
OnekTpuyeckoe  mojie.  Hanpspk€HHOCTH
415 3JIEKTPAYECKOTO MOJIA. [Tpuanmn
o cyneprno3unuu. JluHum  HanpsHKEHHOCTH
AIEKTPUIECKOTO TOJIS
416 PaGota cui 2JIEKTPOCTATUYECKOTO OIS,
4.1 o ITorennuan. PasHoCTh IOTEHIINAIOB
[IpoBOIHUKY U TUAIEKTPUKUA B TTOCTOSTHHOM
4.1.7 ANEKTpUYecKoM Tone. Jluanekrpuueckas
MIPOHUIIAEMOCTD
DIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHU4YeCKHe yCTPOMCTBA: AJIEKTPOCKOTI,
419 ANEKTPOMETP, AIEKTPOCTATUUYECKAs 3alIUTa,
o 3a3eMJICHUE AJIEKTPOTPUOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpakTrHueckue paboTHI. N3mepenune

MEKTPOEMKOCTH KOHICHCATOPA

HHHPart#H#IIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2
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VcnoBust  CyIIECTBOBaHMS  IOCTOSIHHOI'O
4.2.1 ANEKTPUYECKOr0 TOKa. MCTOYHMKM TOKa.

Cuna Toka. [TocTosHHBIN TOK
422 Hanpspokenue. 3akon Oma jy1s ydyacTka Lenu

493 :‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. yI[eJ'IBHOG
COIIPOTUBJICHUEC BCIICCTBA

424 ITocnemoBarensHOE, napauiesibHOe,
CMEIIIAHHOE COCAMHECHHE TIPOBOIHUKOB

PaGora osnmekTpuueckoro - Toka.  3aKOH
4.2.5

Jxoyina — Jlenua
4.2.6 MOUIHOCTB JEKTPUIECKOTIO TOKA

anektpoaBkymas cuna (ganee — I/C) u
42 BHYTpEHHEE CONPOTHBJICHHE HWCTOYHHKA

2.7
ToKa. 3akoH OMa IS MOJIHOM (3aMKHYTOM)

anekTpuyeckoi enu. Koporkoe 3ambikanne

ONEeKTpOHHas  HPOBOAMMOCTb  TBEPIBIX
428 METAJIJIOB.  3aBUCUMOCTb  CONPOTUBIIEHUS
METaJUIOB oT TEMIIepaTyphl.

CBepxnpoBOANMOCTb

429 DJnekTpuuecKnil Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKH. CobcTBeHHast u

MIPUMECHAS MIPOBOIMMOCTD
4.2.10 .

MONyNpoBOIHUKOB. CBOICTBA pP-n Mepexo/a.

[TonynpoBOIHUKOBBIE TPUOOPHI

OJIEKTPUYECKUI TOK B JJIEKTPOJINTAX.
4.2.11 DNIEKTPOIUTHYECKAS JUCCOLIHAIIN.

DIIEKTPOIIN3

DIIeKTPUUYECKU I TOK B rasax.
CamocTOsITEIbHBII UM HECaMOCTOSITENbHBIN
4.2.12 paspsi. Paznuunbie THTIBI
CaMOCTOSITENIbBHOrO  pa3psga.  MonHus.

ITmazma

[okymeHT co3aaH B anekTpoHHon chopme. Ne 109 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHuua 47 3 79. CTpanuua cosaaxa: 18.09.2025 14:09 =¥ TATAPCTAH



TexHuueckue  yYCTpOMCTBAa:  aMIIEpPMETD,
BOJITMETP, pPEOCTAaT, MCTOYHUKH TOKa,
AIIEKTpOHArpeBaTebHbIC npuoopsI,
4.2.13 AIIEKTPOOCBETUTENbHbBIE npudOpHI,
TEPMOMETP COMNPOTHUBIICHUS, BaKyyMHbIN
IMOJ, TEPMHCTOPHI M  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0o, raJlbBaHHMKa

[IpakTnueckue paboTHI. Nzyuenue

CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC uncTouHMKAa TOKa U €ro

BHYTpEHHETO comportuienus. Habmonenune

QJICKTPOJIHU3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIEMEHTA

4 SJIEKTPOAMMHAMUKA

HH#Par###MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA S
WHTYKLNS

IIpoBepsieMble 31eMEHTHI COAePKAHUS

TlocTostHHBIE MarHuThL. B3anMoiericTBue

4.3.1
IIOCTOSIHHBIX MarHUTOB

MarnutHoe mosne. BexkTop MarHuTHOR

nHAyKIMK. [IpuHnun  cynepro3unuw.

432 JInauu marHuTHOW MHAykuuu. Kapruna

4.3 JUHUMA MarHuTHOM HMHAYKIMUA  TOJIA

INOCTOAHHBIX MarHuToOB

MarnuTHoOe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna  nuHUN 1oyt JUIMHHOTO
NpsSIMOTO  TPOBOJHUKA U 3aMKHYTOIO
433 KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C
tokoM. OnbIT DpcTena. Bzaumonelicteue

IIPOBOAHHUKOB C TOKOM
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Cuna Amnepa, e€ MOIyJb U

434
HaIpaBJIEHUE
Cuna  Jlopenma, €& Moaylnb U
HampapyieHue. JIBmkeHue 3apsKeHHOH
433 4acTULIBI B OJHOPOJAHOM MarHUTHOM
nosie. Pabota cuitel Jlopena
4.3.6 SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH
4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIUH
438 2J1C I/IHIIuyKuHH. 3akoH
ANEeKTpoMarHuTHOM unaykiuu dapanes
BuxpeBoe asnexktpuueckoe mone. IJC
UHAYKIUHA B IPOBOJHUKE, TBHUKYIIEMCS
439 MOCTYMATEIbHO B OJTHOPOJTHOM
MarHUTHOM I10J1€
4.3.10 [IpaBuno Jlenna
NHAYKTUBHOCTS. SIBnenune
4.3.11
camonHaykiuu. J1C caMonHayKuun
OHeprus MarHUTHOIO MOJIA KaTyIIKH C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMArHUTHOE I10JIE
TexHudyeckne yCTpOMCTBA: IIOCTOSHHBIE
MAarHHThI, AJIEKTPOMAarHUTHI,
4.3.14 JIEKTPOJIBUTATEIb, YCKOPUTEH
AJIEMEHTapHBIX YaCTHll, WHIYKIHUOHHAS
neyb
[Ipaktnyeckne  pabotel.  M3ydenue
MarHUTHOTO TOJI KaTyIIKd C TOKOM.
HccnenoBanue JeHCTBUS TOCTOSIHHOTO
4315 MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS
ANEKTPOMArHUTHOM MHIYKIINH
5 KOJIEBAHUA 1 BOJIHBI
5.1 ##HPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE
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KOJIEBAHUMA

Konebarensnass cucrema. CBoOonHbIE

kojebanus. ['apMoHnYeckue KoieOaHwusl.
5.1.1

Ileprion, yacrtora, ammuiMtyga W ¢asa

KOJIeOaHuM

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCcKuil

MasiTHHUK

YpaBHEHHE TapMOHUYECKUX KOJEOaHHH.
5.1.3 Kunematnueckoe ¥ JUHAMHYECKOE
OIMCaHKe KOJIEeOATEIIbHOTO IBHKEHUS
[IpeBpamenue SHEPIUU pu
rapMoHHYecKux  Kkosnebanusx. CBs3b
5.14 AMILIATY/]IbI KoJie0aHui HCXOIHOMN
BEJIMYMHBI C aMIUTUTYAaMU KoJiebaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYyp. CBOOOIHBIE
JIEKTPOMAarHUTHbIE Kosie0aHus B
UAeaIbHOM  KOJEOAaTeJIbHOM  KOHTYpE.
AHanoruss MexJay MEXaHUYEeCKMMH U
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

3akoH COXPAaHCHUA SHEPTUun B

nJeallbHOM KoJieOaTeIbHOM KOHTYpe

BrinyxieHnbie MEXaHUYECKUE
kojiebanus. Pesonanc. Pe3onanchas
KpHBas. Brinyxennsie

OJICKTPOMArHUTHBIC KoJIeOaHHS.

[lepemennbii  Tok. CHHYCOMIaNbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
5.1.9 AMIUIMTYIHOE U AEHCTBYIONIEE 3HAUEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [TpousBoCcTBO,
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nepegada u NoTpedIeHue dIEKTPUUECKOM
SHEPruu. OKOJOTMYECKUE PHUCKU IpU
IIPOU3BOJICTBE AJIEKTPUUECKOW SHEPTHUU.
KynsTypa UCIIOJIb30BaHUs

OJICKTPOOHEPIUHU B HOBCCI[HGBHOﬁ KHN3HU

TexHuveckue ycTpoicTBa: cericMorpad,
5.1.11 3JIEKTPUYECKHUI 3BOHOK, JIMHUU

3NeKTponepenad

[Ipaktrueckue pabotel. Hcciaenoanue
3aBUCUMOCTH nepuojia MaJIbIX
Koie0aHul Tpy3a Ha HHUTU OT JJIMHBI
5.1.12 HATH MU Maccel rpys3a. HccnenoBanue
NEePEeMEHHOT0 TOKa B  LENU U3
II0CJIEOBATEIILHO COEIMHEHHBIX

KOHJICHCATOpa, KaTyLIKU U PE3UCTOpa
#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBUSI

pacnpoctpanenusa. Ilepuon. CkopocTh
5.2.1

pacmpocTpaHeHuss MW JUIMHA  BOJIHBL

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

HHHP arfHH# WnTepdepenius u

nudpakiys MEXaHUYECKUX BOJIH

522

593 3Byk. CkopocTb 3Byka. ['poMKOCTh
59 o 3ByKa. Bricota ToHa. TemOp 3Byka

ONEKTPOMarHUTHHIE BOJIHBL. Y CIIOBHS

M3JIy4eHHUS] DJIEKTPOMAarHUTHBIX  BOJIH.
524

B3anmHuas opueHrtanus Bektopos E, B u

U B DJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe€

CBoiicTBa  JJIEKTPOMATHUTHBIX  BOJIH:
OTpakKeHHUE, IIPEIOMIIEHUE,
5.2.5 MOJISIPU3aLAs, nudpaxus,
uHTEpPepeHIus. CkopocTb

QJICKTPOMAIrHUTHBIX BOJIH
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5.2.6

5.2.7

528

5.3.1

532

533

534
53

535

53.6

5.3.7

Ikana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne MeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

[IpuHLIUOBI PaAMOCBSI3U U TEIEBUACHUS.
Pannonoxkanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KarolIei cpebl

TexHuueckue yCcTpoicTBa: My3bIKalbHbIE
HHCTPYMEHTHI, YJIbTpPa3ByKOBast
JUAarHOCTHUKAa B TEXHUKE W MEAMIIMHE,
pamap, paguONPUEMHUK, TEJIECBU30D,

anTeHHa, Tenedon, CBU-neup

#HPari#H#OIITUKA

[IpssmonuHeitHoe pacrpocTpaHeHHnE
cBeTa B OAHOpOAHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAKEHUS
cera. [loctpoeHne  wm300pakeHMii B

IIOCKOM 3€PKAJIC

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MPEIIOMJICHHA

CBETA. AOCONIOTHEIN IIOKa3aTellb
pEeTOMIICHUS

[TomHoC BHYTPEHHEE OTpa’KeHHE.
[IpenenbHbIit yroi IIOJTHOTO

BHYTPCHHCTO OTPAKCHUA

Hucnepcust cBera. CHoXHBIA COCTaB

Oenoro cBera. L{Bet

CoOuparone 1 paccerBaroOIIUe JHUH3bI.
Tonkas nuH3a. POKYCHOE PACCTOSIHUE H
ONTUYECKas Cula TOHKOW  JIMH3BL
[TocTpoenne M300paxeHui B
COOMpAIOIINX U PACCEHBAIOIIMX JHMH3AX.
dopmysia TOHKOW JIMH3BI. YBEJIUYECHUE,

IaBaeMoe€ JUH30H1

Hpez[enbl NPpUMCHUMOCTU
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FCOMeTqueCKOﬁ OIITUKH

HNurepdepenuust cBera. KorepeHnTHbie
WCTOYHUKHA.  YCIOBHS  HaOJIOJICHUS
53.8 MaKCUMYyMOB u MUHHUMYMOB B
MHTEPPEPEHITMOHHON KapTUHE OT IBYX

CI/IH(ba?)HBIX KOI'CpCHTHBIX HCTOYHHUKOB

Hudpakuus  cera. [udpakmuonnas

peméTka. VYcnosue HaOII0IeHUS
539 TJIABHBIX MAaKCUMYMOB TIpU  TaJCHUU
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIIUOHHYIO PEIIETKY
5.3.10 ITonsipuzanus ceera

TexHuueckrue yCTpOMCTBA: OYKH, JIyNa,
(dboToanmapar, TPOSKIIMOHHBIA ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOIL, BOJIOKOHHAA
OIITHKA, nudpaKkIoOHHAS peméTka,

MOJISIPOUT

[Ipaktuueckne pabGotsl.  M3mepeHue

NIOKa3aTels IIPETOMIICHUS.
53.12 . .

WccnenoBanue cBoicTB M300pakeHUM B

nuH3ax. Habmonenue aucnepcun ceera
BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panubl IPUMEHUMOCTH KJIIACCUYECKOMN
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJ CKOPOCTH CB€Ta B BaKyyMe,

OPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6

OTHOCHUTENBHOCTD  OJHOBPEMEHHOCTH.

6.2 3amMelJIeHne BPEMEHH U COKpAIEHHE
JUITMHBI
DOHeprus W UMIOYJIbC  CBOOOIHOM

6.3
YaCTULIbI

6.4 CBs13p Macchl C SHEPrued M UMITYJIbCOM
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CBOOOJIHOM 4YaCTHIbl. DHEPTUS TOKOS

CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna Ilmanka cBsA3M
7.1.1 sHepruM (POTOHA ¢ €ro YacToTOM.
DHeprust 1 UMITYIIbC POTOHA
OTtkpsiTHE u UCCIIeIOBaHHE

7.1.2 dororddekra. Ombrter A.I'. Cronerona.

3akonsl poTtodddekra

7.1 YpaBHeHue OHHIITENHA IS
7.1.3 dororddekra.  «KpacHas  rpaHHIa»
dhoTodrddekra
7.14 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JEHUCTBUE CBETA

Texaudeckue ycTpoiicTBa: POTOIIEMEHT,
7.1.6 (dhoTonaTUuK, COJIHEYHas Oarapes,

CBETOJIMO]
CTPOEHHME ATOMA

Mogens aroma ToMcoHa. OTIBITHI
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

ITocrynater  bopa.  U3nyuenme wu

HoryionieHe (OTOHOB TpU IEpexoe

7.2.2 aToMa C OJIHOTO YpPOBHS DJHEPrHUM Ha

7.2 apyroi.  Buasl  cnektpoB.  Cnektp

YPOBHEW dHEPIUHU aTOMa BOJOPOAA

Bomnoele cBoiicTBa yactui. BosHEBI Oe

bponns. KopnyckynsipHo-BOIHOBOM
723 nyanu3M. Judpakuus 2eKTpOHOB Ha
KpHCTaJLIax
CnonTanHoe u BBIHYXXIEHHOE
724 u3jlydeHue. YCTPOWCTBO M  HPHHIUI
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paboThl na3epa

TexHnuueckue YCTPOMCTBA:
7.2.5 CHEKTPAJIbHBIM aHaJIN3 (CIIEKTPOCKOI),

Jasep, KBaHTOBBIN KOMIIBIOTEP

[Ipaktrueckue pabotel. HabGmoaeHue
7.2.6 .
JMHEHYATOro CIIeKTpa

ATOMHOE A1PO

Meroasl HaOMIOJCHHS W PETUCTPALUH
7.3.1

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTuBHOTO u3NMyueHus. (CBoicTBa
732 anbda-, Oera-, ramMMa-u3;Iyq4eHusl.
BrusHre pagroakTHBHOCTH HA JKUBBIC

OpraHHu3Mbl

OTKpbITHE TNPOTOHA W  HEWUTpOHA.

13 Hyxnonnast mozens snpa [eiizenbepra —
7.3.
WBaneHnko. 3apsan sapa. MaccoBoe uucio

sapa. M3oronsl

7.3 Anbda-pacna. DNIEeKTPOHHBIHI u

MO3UTPOHHBIA  Oera-pacman. ['amma-
734
W3JIy4eHHe. 3aKOH  PaJuOaKTUBHOTO

pacmana

OHeprus CBA3M HYKJIOHOB B  SJpe.
7.3.5
SAnepusie cunbl. Jledekt Maccel aapa

Snepuble peakiuu. JleneHue W CUHTE3
7.3.6
saaep

Anepublii  peaktop.  TepmosinepHBbIit

cuHre3. IlpoOGneMbl U TNEPCIEKTUBBI
7.3.7

AIEPHOM DHEPreTUKH. IKOJOTHYECKHE

ACIICKTHI HﬂepHOﬁ SHCPTCTUKHA

OnemeHTapHbple  4yacTulpl.  OTKpbITHE
7.3.8
II03UTPOHA. @yH/1aMEHTAJIbHBIE
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B3aUMOJICUCTBUA

TexHuueckue yCTpPOMCTBA: JO3UMETP,
7.3.9 Kamepa BuibcOHa, sIEpHBIA peakTop,

aroMHas OomOa

[Ipaktrueckue pabotel. McciemoBanue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
(dhoTtorpadusim)
OJIEMEHTHBI ACTPOOU3UKU
Bun 3Bé3gHoro neba. CosBe3nus, spkue
8.1 3BE3/IbI, MJIaHETHI, Ux BUINMOE

JIBIDKEHHE

Conueunas cucrema. [limaHersl 3eMHOM
rpynmbl.  [lnanersl-rurantel UM uX
8.2

CIIYTHUKH, KapJIUKOBBIC IIJTaHCTHI.

Maisie Tera ComHEUYHOM CUCTEMEI

23 Connue, ¢otochepa u armocdepa.

ConHeyHast akTUBHOCTb
8.4 Nctounuk sHeprun ConHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:

3 Macca, CBETUMOCTb, PaJNycC, TEMIIEPATYpa,
Ux B3aMOCBSI3b. Hwnarpamma

8.5 «CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTbHY.

3BE3bI IVIABHOM  IIOCIIEI0BATENIbHOCTH.

3aBUCUMOCTh «Macca — CBETUMOCTB) ISt

3BE3/] TTIABHOM IOCICA0BATECILHOCTH

###Par###BuyTpenHee cTpoeHHe 3BE3.

COBpeMeHHI)Ie MNpEACTaBICHUA (6]
8.6

MIPOUCXOXKICHUN U 3Botoruu ConHIa U

3BE3]1. DTaMbI JKU3HU 3BE3]T

Mneunsii IIyte — nHama [anaktuka.
07 CnupanbHasg  cTpykrypa l'anaktuku,
' pacrnpesiefieHHe 3BE3, Ta3a WM IIBUIM.

IlonoxeHue u JBHXKEHHE COJ'IHI_Ia B
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lamaktuke. Ilmockas u chepuueckas

HOJACUCTEMBI | aJlTakTUKHA

Tunel ramaxktuk. PanguorajakTUku U
8.8 KBazapbl. UYEpHble JBIpbI B sAApax

TaJIaKTHUK

Bcenennas. Pacmmpenune BceneHHOM.
3akon XaO6ma. PaszOeranue ramsakTHK.
8.9 Bospact u paguyc BcenenHou, teopus
bonbmioro B3peiBa. Mojenb «ropsuei

Bcenennoi». PennkroBoe usinyuenue

MacmrabHass  ctpykrypa BceneHHO.
8.10 MeraranakTuka. Hepeménnsie

po0JieMbl aCTPOHOMUHU
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
BocnurareabHblil acneKkT DJIeKTPOH
HbIE
HaumenoBanmue nudpos
Ne (acpp Koauu
pa3aeiioB U TeM ble)
n/n €CTBO
NPOrpamMMbl o0pa3oBa
JacoB
TeJbHBIE
pecypchl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
Co3zmanne 0JarOnpUsITHRIX YCIOBUM IS
y
Pa3BUTHS COIIMAIIBHO 3HAYMMBIX
OTHOIIICHUN O0YYAIOIINXCSA, U, TIPEKIE
BCEro, [IEHHOCTHBIX OTHOIICHHUI:
DMK 1 bubauore
METOMbL -K TPYAy KaKk OCHOBHOMY CIIOCO0Y ka [IOK
1.1 JOCTHUKEHUS )KU3HEHHOT'O https://m.ed 2
Hay4HOT'0
0JIaromoJy4rs 4eI0BeKa, 3aJI0Ty €ro s00.ru/7f41
MMO3HAHUSA .
YCHENIHOTO PO EeCCHOHATILHOTO otiz
CaMOOTIPEICIICHUS U
OLYLLEHWNS YBEPEHHOCTM B 3aBTPALLHEM
AHE;
Hroro o pazneny
Pazgen 2. MEXAHUKA
Co3zmanne 0JaronpUsITHBIX YCIIOBUM TS
y
Pa3BUTHS COIMAIIBHO 3HAYMMBIX
OTHOIIICHUN 00YUAIOIINXCSA, U, TIPEKIE
BCEro, [IEHHOCTHBLIX OTHOIIIECHHU: BubIHOTE
-K TPy/y KaKk OCHOBHOMY CIIOCO0Y ka [JOK
2.1 Kunemaruka OCTHIKEHIS FKH3HEHHOTO https://m.ed 5
0J1Iaronoay4uus 4YeI0BeKa, 3aJI0Ty €ro ::;,70;1/77&1
YCIENHOTo MPOo(hecCHOHATHEHOTO —
CaMOOTIPEICTICHUS U
OIIIYIICHUSI YBEPEHHOCTH B 3aBTPAIIHEM
JHEC;
Co3znanue 01aronpusTHHIX YCIOBUN IS bubnunore
Pa3BUTHS COLMATIBHO 3HAYMMBbIX ka [{OK
2.2 JvHamuka OTHOLIEHHH 00yJarOIMXCS, U, IPEKIIE https:/m.ed 7
BCET0, IIEHHOCTHRIX OTHOIIEHUH: so00.1ru/7141
K 3HAHUSIM KaK bf72
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UHTEJUIEKTYaIIbHOMY

o0ecTeYnBaoIIEMy

9eJI0BeKa, KaK
pe3yapTaTy KpOIOTJIMUBOTO, HO
YBIIEKATEIBHOTO yueOHOTO
TpyAa,

pecypcey,
Oymymiee

Co3pgaHue 61aronpuATHLIX
YyCNoBWW ANA pa3BUTUA
COLMANBbHO 3HAYMMBbIX
OTHOLEHMI 0byyatoLwmXCs, U,

npexae BCero, LeHHOCTHbIX Bubauore
3aKOHBI OTHOLWEHWI: K OKPYKAIOIINM ka LIOK
23 COXpaHEHUS B JIXYOO5IM KakK 663}’CJ’IOBHOI>1 u https://m.ed 6
MEXaHHKe a0COJTIOTHOM LIEHHOCTH, soo.ru/7f41
K 3HaHUSIM KaK HHTEJUIEKTYaIbHOMY bf72
pecypcey, odecrieunBaoiemMy oOyayiee
YyesoBeKa, Kak
pe3yiabTaTy KpOHOTIUBOrO, HO
YBJIEKATECIILHOTO
y4eOHOTO TpyAa;
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
Coznanne 01aronpusTHBIX YCIOBUM IS
Pa3BUTHS COIMAIIBHO 3HAYMMBIX
OTHOIICHUN 00yYarOIINXCs, U, IPEKIE
BCETO, IIEHHOCTHBIX OTHOIIICHUMN: BubmoTe
OCHOBBI
MOITEKYTAPHO- -K TPy/Ly KaKk OCHOBHOMY CIIOCOGY Kka [JOK
3.1 KHHETHYECKO JIOCTHKEHUS dKU3HEHHOTO https://m.ed 9
TeopHu 0J1aromoydus 4yeaoBeKa, 3aJI0Ty €ro :;7()‘21'”/77%
YCHENIHOTO TPO(ECCHOHATIEHOTO E—
CaMOOTIPEICTICHUS U
OIIIYIICHUSI YBEPEHHOCTH B 3aBTPAIIHEM
JHE;
Coznanne 01aronpusITHBIX YCIOBUM IS
Pa3BUTHS COLIMAIBHO 3HAYMMBIX Bubimore
OTHOIICHHUN 00yJaroNINXCs, U, IPEKIC xa [[OK
39 OcHOBBI BCEro, HEHHOCTHBIX OTHomeuHm?I: httos:/m.ed 10
TEPMOTUHAMUKH - K CeMb€ Kak TJIaBHOW omope B _pisoo‘ /Al
JKU3HM YeJIOBeKa W WCTOYHUKY €ro bf72
CYaCThS;
- K Tpydy Kak OCHOBHOMY cHocoOy
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JOCTUIKCHUSA KHU3HCHHOTI'O
0JIaronoay4nsi 4YelioBeKa, 3aJIoTy ero
YCHELIHOTO MPOPEeCCHOHATTBHOTO
CaMOOIIPEICIICHUS W OLIYIICHHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

Co3nanue O1aronpHusTHBIX YCIOBHH JUIs
Pa3BUTHUSA COLMAIIBHO 3HAYUMBIX
OTHOILIECHHUI 00YJaIONNXCs, U, IPEKIE

ATperarHpie BCETO, [IEHHOCTHBIX OTHOILECHMIA: bubimore
COCTOSIHUS ka [JOK
33 BeIlecTBA. -K TPyJly KaK OCHOBHOMY CIIOCO0Y httos://m.ed 5
Da30BbIC JIOCTHIKEHUS )KU3HEHHOTO s00.ru/ 741
Tepex oI 0JIaromoJy4rs 4eI0BeKa, 3aJI0Ty €ro bf72
YCIENTHOTO MPO(HEeCCUOHATTLHOTO
CaMOOTMIPEICIICHHSI ¥ OLITYIIICHUS
YBEPEHHOCTH B 3aBTPAITHEM JHE;
Hroro no pasneny 24
Paznen 4. 9JIEKTPO/IMHAMMKA
Coznanue 01aronpusTHBIX YCIOBUM IS
Pa3BUTHS COIMAIBHO 3HAYMMBIX
OTHOIICHUN O0YYArOIIHMXCS, U, TIPEIKIC
. bubmuore
BCETO, IIEHHOCTHBIX OTHOIIICHUH:
ka [JOK
K 3HaHUSM KaK HHTEJUICKTYaAIbHOMY
4.1 DIIEKTPOCTATHKA https://m.ed 10
pecypcey, obecreunBaronemy oyayiiee
soo.ru/7f41
YyeJoBeKa, Kak
’ bf72
pe3yNbTaTy KPOIOTIMBOTO, HO
YBJIEKATEIHHOTO
y4eOHOTO TPyAa;
Coznanue 01aronpusTHBIX YCIOBUM IS
Pa3BUTHUS COMMATHLHO 3HAYHMBIX
OTHOIICHUN 00yYarOIINXCs, U, IPEKIE
BCETO, IIEHHOCTHBIX OTHOIIIECHUH:
HocTosHHBIH - K OKPY>KAIOIIUM JIFOJIIM KaK bubnuore
OJICKTPUYCCKUH  (e3yClIOBHOM 1 abCONOTHOIM ka [IOK
4.2 tok. Toku B [IEHHOCTH, https://m.ed 12
Ppa3IM4HBIX - K 3HAaHUSM KaK UHTEJUIEKTYaJIbHOMY s00.ru/7f41
cpenax pecypcey, odecrieunBarIemMy oOyayiee bf72
yeaoBeKa, Kak
pe3yNbTaTy KPOIOTIMBOTO, HO
YBIIEKATEIILHOTO
y4eOHOTO TPy/a,;
Hroro no pazneny 22
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11 KITACC

BocnurareabHbIil acnekT DJIeKTPOHHbIE
HaunmenoBanmue Koumuec
(undposbie)
pa3/1esioB U TeM TBO
n/ oOpa3oBareJib
NPOrpaMmbl 4acoB
Hble pecypchbl
Pazgen 1. 3JIEKTPOJAUMHAMUKA
Coznanue 0JaronpUsTHBIX YCIOBHIA
JUISL Pa3BUTHUS COLIMATILHO 3HAUMMBbIX
OTHOIICHUN 00yJaroIIuXCs, U, IPEKIe
BCEro, [ICHHOCTHBIX OTHOILIEHUH:
MarunutHoe 6 bubnnoreka
KT KaK OCHOBHOMY CIIOCO
mose. PyAY Y y LIOK
1.1 JOCTHKEHUS )KU3HECHHOTO 11
DJIeKTPOMAarHuT p https://m.edsoo.r
Had HEIYKIA JIArOTIOJTYYHs YeJIOBEKa, 3aJI0Ty €ro WIfA1e97¢
YCHEIIHOT0 TPO(heCcCHOHaTBEHOTO
CaMOOMpe/IeIICHUS 1
OLLyLIeHNA YBEPEHHOCTH B
3aBTpalUHEM JHE;
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
Coznanue 01aronpusTHBIX YCIOBHM
JUISL Pa3BUTHUS COIIMATBHO 3HAYMMBIX
OTHOIICHUN 00YyJaroIIXCs, U, IPEKIE
BCET0, IICHHOCTHBIX OTHOIICHHI:
Mexannueckue bubnmnoreka
" -K TPYZly KaKk OCHOBHOMY CITOCO0Y LIOK
2.1 9
JIIEKTPOMAarHuT AOCTHXCHHUA JKUIHEHHOTO https://m.edsoo.r
HBIE KOIeOaHMs 0J1aromoJTy4ust 4eJI0BeKa, 3aJI0Ty €ro w/7f41c¢97c
YCHENIHOTO TPO(heCCHOHATBEHOTO
CaMOOTIpEIEIICHUS 1
OIIYIICHUS] YBEPEHHOCTH B
3aBTpAITHEM JHE;
Coznanue 01aronpUsTHBIX YCIOBHM
JUISL Pa3BUTHUS COIIMATLHO 3HAYMMBIX
MexaHmyeckne OTHOILIEHUHN 00yUaOIINXCs, U, IPEXKIE BubmoTexa
BCeT' HHOCTHBIX OTHOIICHHIA:
" Cero, LIEHHOC 0 ove 1IOK
2.2 - K CEMbe Kak TJIABHOW OIope B 5
3IIEKTPOMATrHUT https://m.edsoo.r
KU3HHU YEJIOBEKa U MCTOYHUKY €ro
HEIE€ BOJHEI uw/7141¢97¢
CYACThS;
- K TpyAy KaKk OCHOBHOMY CHIOCO0Y
JIOCTHIKEHUS KU3HEHHOTO
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Ojaronosiyuusi 4YejloBEKa, 3aJory
ero YCIICIIHOTO
poeccCHoHaATLHOTO
CaMOOIIPpEACIICHUA W  OLIYLICHUSA
YBEPEHHOCTH B 3aBTPALIHEM JIHE;

Coznanue 01aronpusTHBIX yCIOBHUM
JUISL Pa3BUTHUS COLUAIEHO 3HAUUMBIX
OTHOIICHHUNA 00YJaIOLINXCS, U, TPEKIE
BCET0, IEHHOCTHBIX OTHOILICHHIA:

bubnmoreka
23 Ontika -K TPY/ly KaK OCHOBHOMY CIOCOOY LHOK 10
JOCTHKEHUS )KU3HEHHOTO https://m.edsoo.r
Onarornoiiyurs 4eioBeKa, 3aj0ry ero w7t41c97¢
YCHEIIHOT0 TPO(heCcCHOHaTBEHOTO
CaMOOTIPEJICIICHUS U OIIYIIICHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JTHE;
Hroro no pasneny 24
Pazpen 3. OCHOBBI CIIEHUAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH
Coznanue 01aronpUsTHBIX yCIOBHM
JUTSL pa3BUTHUS COIUATILHO 3HAUUMBIX
OTHOIICHUN 00YyYarOIUXCs, U, IPEKIE
OCHOBBI yHaaom > vp A
. BCET0, IICHHOCTHBIX OTHOIICHHII: bubnuorexa
CIeUaTIbHON
K 3HaHUSIM KaK HHTEJUIEKTYaIbHOMY IIOK
3.1 TEOPUHU 4
pecypcy, obecreunBaonEemMy https://m.edsoo.r
OTHOCHUTEJIBHOCT
" Oynylee yenoBeKa, KaKk uw/7f41c97¢
pe3yiabTaTy KpOMOTIUBOrO, HO
YBJIEKATEIILHOTO
y4yebHoro Tpyaa;
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
Co3naHue 0J1aronpHusITHBIX YCIOBHH
JUISL Pa3BUTHUS COIIMATBLHO 3HAYMMBIX
OTHOIIEHU 00yUYaOIIUXCS, U, PEXKIC
BCETr0, LICHHOCTHBIX OTHOIICHUI: bubnmnoreka
DIIeMEHTHI
. K 3HAHUSM KaK HHTEJUICKTYaTbHOMY LIOK
4.1 KBAHTOBOM 6
pecypcy, 00ecrieunBaIeMy https://m.edsoo.r
OTITHKHU
Oymyliee yenoBeka, Kak w/7f41c97¢c
pe3yabTaTy KpOHnOTIUBOrO, HO
YBJIEKATEIBHOTO
y4eOHOTO Tpy/a;
49 Crpoene Coznanue 0JaronpUsTHBIX yCIOBHM BubimoTexa 4
JUTSL Pa3BUTHUS COIIMATBLHO 3HAYMMBIX
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aToMa

4.3 ATOMHOE PO

Hroro no pasneny

OTHOIICHUN 00yJarOIINXCs, U, IPEKIE HOK
BCEro, ICHHOCTHBIX OTHOIIICHHUH: https://m.edsoo.r
- K OKPYKaIOIIUM JIIOI5IM KaK u/7f41c97¢
0e3yCIIOBHOM M a0COFOTHOM
LIEHHOCTH,
- K 3HAHUSAM KaK UHTEJUICKTYaJIbHOMY
pecypcey, obecreunBaroliemMy oynyiee
YeJI0BEKa, Kak

pe3yNbTaTy KpOornoTIUBOrO, HO
YBJIEKATEIBHOTO

y4e0OHOro Tpyaa;

Coznanue 0JaronpUsTHBIX YCIOBHIMA
JUISL Pa3BUTHSI COLIMATIBHO 3HAYMMBbIX
OTHOIIEHUN 00yUYaIOIUXCs, U, PERKIC

BCET0, HEHHOCTHBIX OTHOIICHHUH: Bbubmmoreka

- K TpyJy KaK OCHOBHOMY CIIOCOOY LIOK

TOCTHKEHUS )KU3HEHHOTO https://m.edsoo.r
OJIAroIoJIy4Hs Y€0BEKa, 3aJI0Ty €ro w7f41c97¢
YCIIEIIHOTO IPO(ECCHOHATEHOTO
CaMOOIPE/EIEHUS M OLLYILCHHS
YBEPEHHOCTH B 3aBTPAILHEM JIHE;

15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNIeMEeHTbI
5.1 aCTPOHOMUU U
acTpou3uKu

Hroro no pazneny

Coznanue 01aronpUsTHBIX YCIOBHM
JUTSL pa3BUTHS COLMATIBHO 3HAUUMBIX
OTHOIIECHU 00yJarOIIUXCs, U, IPEKIE
BCEr0, IIEHHOCTHBIX OTHOIIEHHUI:
- K CEeMb€ Kak TJIaBHOW OIOpEe B
KU3HM YEJOBEKa M HMCTOYHUKY €ro bubnmnoreka
CYACThS; IIOK
- K Tpyly Kak OCHOBHOMY CITOCOOY https://m.edsoo.r
JIOCTYKCHHUS KU3HEHHOTO u/7f41¢97¢
OnaromoJsiyuusi 4YeJloBeKa, 3aJory
ero YCIEIHOTO
npogecCuoHaIbLHOTO
camoonpeaeneHuna n oLyLLeHnA

YBEPEHHOCTM B 3aBTPALLHEM AHE;

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O06o0maroree

Co3nanue 0J1aronpHusITHBIX YCIOBHM Bubmorexa
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[IOBTOPEHUE JUISL pa3BUTHUSL COLIMAIBHO 3HAYUMBIX HOK

OTHOIIEHUH O0yJaromuxcs, U, npexzae  https://m.edsoo.r
BCETO, IICHHOCTHBIX OTHOIIICHUM: u/7f41¢97¢

-K TpyAy Kak OCHOBHOMY cnocoby

LOCTUXKEHUSA XKMU3HEHHOTO

6narononyuma yenoBekKa, 3a/10ry ero
ycnewHoro npodeccuoHanbHOro
camoonpeaeneHna 1 oLyLLeHnA
YBEPEHHOCTM B 3aBTPALUHEM AHE;
Uroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KoanuecrBo
Tema ypoka 4acoB Aara
n/n U3y4YeHUs
Bcero

1 ®u3uka — Hayka o npupone. Hayunsie MeToabl I0O3HAHNS 1
OKpYXaroIlero Mupa
Pousb 1 MecTo ¢u3uku B JOPpMUPOBAHUU COBPEMEHHOU

2 HAay4YHOU KapTUHBI MUPA, B TPAKTUYECKOU JIESITEIbHOCTH 1
mojen
Mexanudeckoe aBrxeHre. OTHOCUTEIbHOCTh

3 MEeXaHU4eCcKoro ABuxkeHus. [lepemenienue, ckopocTs, 1
YCKOpEHHUE

4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1
PaBHOYCKOpEHHOE NPAMOJIUHENHOE IBUKEHUE 1

6 CBoOoHOE majieHne. Y CKOpeHne CBOOOHOTO TaJICHUS 1

. KpuBonuHnelinoe nBuxeHue. /[BrkeHne MarepuaibHON TOUKH 1
10 OKPYKHOCTHU

2 [Tpuaumn otHocuTensHOCTH ["anunes. MHepuuansHele |
cucremsl orcuera. [lepsbiit 3akoH HeroToHa

9 Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoit |
3akoH HploTOHA /1711 MaTepuanbHON TOYKU

10 Tperunii 3akoH Hpr0TOHA 1711 MATEpPUAIIBHBIX TOYEK 1

1 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas |
KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koapounment tperus. Cuna conpoTHBIECHUS |
IIPY IBUKEHUM Te€Ja B )KUIAKOCTH WM rase
[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHNE aOCOIIOTHO

14 TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus 1
paBHOBECHSI TBEPAOIO TENA
Hmnynbc MaTepuanbHONH TOYKH, CUCTEMbI MaT€pHAJIbHbIX

15 To4eK. IMIysbe cuitbl. 3aKOH COXPaHEHHsI UMITYJIbCA. 1
PeaxkTnBHOE OBIKEHIE
Pabora u moutHOCTh critbl. Kunetnueckas sHeprust

16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH KUHETUYECKO 1
SHEPTrUu

17 [TorenunansHas sHeprus. [loTeHnHanbHas SHEPIUs yIpyro 1
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20
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28

29

30

31

32

33

34

35

nehopMUpPOBaHHOH NpykuHEL. [loTeHIMANBEHAS YHEPTHS Tea
BOJIM3U MOBEPXHOCTH 3EMITH

[ToTeHnMaTbHBIC U HETIOTCHITMATBHBIC CHITBL. CBSI3b pabOTHI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOU
SHEPTrUU CUCTEMBI TeNl. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEpPIruu

JlaboparopHas pabota «lccrnenoBanue cBI3u pabOThI CUJIBI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUHU TEJIa Ha IPUMEPE
pPaCTSKEHUSL PE3UHOBOIO JKI'yTa»

Kontpoinbhas padota mo teme «Kunemaruka. J[nHamuka.
3aKOHBI COXPAHEHUS B MEXAHUKE»

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
Bbpoynosckoe asmxkenue. Auddysus

Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus Ta30B, JKUIKOCTEW U TBEPIBIX TEI

Macca monekyn. KonudectBo BemectBa. [Tocrosinnas
ABoranpo

TermoBoe paBHOBecue. Temneparypa u €€ uzmepenue. [lkana
teMrieparyp Llenbcus

Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT

AbGcomoTHas TeMIepaTypa Kak Mepa cpeHe KMHeTHUeCKOH
DHEPrUM IBUKEHUS MOJIEKYJ. Y paBHeHUe MeHeneeBa-
Knaneipona

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

ﬂa6opaTopHa$[ pa60Ta «HccaenoBanue 3aBUCUMOCTH MCKOY
napamMeTpamMu COCTOSAHUA Pa3pCKCHHOTO ra3a»

N3omporieccrl B u1eaqbHOM Ta3e U UX rpadudeckoe
MIPE/ICTABIICHHE

BryTpeHHss SHeprus TEpMOJINHAMHYECKON CUCTEMBI U
cnocoObl e€ n3meHenust. KoauuectBo TemsioTel 1 padoTa.
BHyTpeHHsI sHEprusi 0JHOATOMHOTO UJI€AIbHOTO Ta3a

Buasl Tennonepenaun

VnenpHas TEIIOEMKOCTD BellecTBa. KOIHMYECTBO TEIUIOTEI
npu Terionepenade. AauadaTHeIil mpoiecc

I1epBbIil 3aKOH TEPMOJIMHAMUKH U €r0 IPUMEHEHNE K
M30IIpoLEeCccam

HeoGpatumocTs nporieccoB B npupojae. Bropoit 3akon
TEPMOJAVHAMUKH

[Tpunmun nevicteust n KI1/] TennoBoi MamiHbI
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37

38

39

40
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42
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44

45

46

47

48
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52

53

54

55

[uxn Kapuo u ero KII/

DKoJjoru4eckue npooIeMbl TEII0O3HEPTETUKH
Ob6o6maromuii ypok «Momnekyinsipaas ¢puznka. OCHOBBI
TEPMOJMHAMUKI

KonTponbaas pabota mo reme «Monekynsipaas Gpusuka.
OCHOBBI TEPMOAMHAMUKI

[TapooOpa3zoBanue u konaeHcanus. Vicnapenue u KuneHue
AOCOII0THAs M OTHOCUTENIbHAS! BIIAYXKHOCTh BO3/yXa.
Haceiennsrii nap

Tsépnoe teno. Kpucrammueckue u amop@Hble Tena.
AHHN30TpONUs CBOMCTB KpUCTaIOB. JKUJIKHE KPUCTAILIIBL.
CoBpemeHHbIE MaTepUalIbl

[TnaBneHue u KpucTaumM3anus. Y AeIbHas TeIIoTa
riasnenus. Cyonumanus

YpaBHeHHE TEIUIOBOTO OaslaHca

DJIeKTpHU3anus Tell. DJIeKTpuYecKui 3apsa. JBa Buga
ANEKTPUUECKUX 3aPSI0B

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TouedHslit
ANEKTPUYECKUN 3apsi

Hanpspox€aHocTh anekTpuueckoro nois. [Ipuamun
CYNEPHO3UIMH IIEKTPUUECKUX TToNe. JInHun
HaIPsKEHHOCTU

Pabora cun QJICKTPOCTATUYCCKOT'O ITOJIA. IloTenunan.
Pa3HOCTh MOTEHIIHATIOB

HpOBOI[HI/IKI/I W JUDJICKTPHUKHU B DJICKTPOCTATUICCKOM II0JIC.

JwusnexTpudeckas MpOHUIIAEMOCTh
OnektpoéMkocTs. Konnencatop

DNEeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPa. DHEPTHsI
3apsHKEHHOTO KOHJEHCATOpa

JlaGopaTtopHas pabota "M3mepenne dIeKTpOEMKOCTH
KOHieHcaTopa"

[TpuHIMI NEHCTBYS 1 IPUMEHEHHE KOHCHCATOPOB,
KOMUPOBAJIBHOTO amnmapara, CTpyHHOTO IPUHTEpA.

DneKTpocTaTHuecKas 3aluTa. 3a3eMJIeHHe 3IeKTPonpruOopoB

SJICKTpI/ILIeCKI/II\/'I TOK, YCJIOBHA €TI0 CYIICCTBOBAHUS.

[TocTtosuHLIM TOK. CHita TOKA. HaHpH)KCHI/IC. COHpOTI/IBJICHI/IC.

3akoH OMa aJig y4acTka 1enu

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 109 ot 18.09.2025. UcnonHutens: bensesa P.P.
CtpaHuua 68 n3 79. CtpaHuua cosgaHa: 18.09.2025 14:09

g SIEKTPOHHbIIA
¥ TATAPCTAH



56

57

58

59

60

61

62

63

64

65

66

67

68

[MocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COCMHCHHE
npoBoaHKKOB. JlaboparopHas padota «/3ydenue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

Pabota n MOLIIHOCTD ANEKTPUYECKOTO TOKA. 3aKOH J[>Koyiis-
Jlenna

3akon OMa 1J1s MOJTHOM (3aMKHYTOM) AJICKTPUIECKOM 1IETTH.
Kopotkoe 3ambikanue. JlaboparopHas pabota «/3mepenue
O/1C ucTtoyHuKa ToKa 1 €ro BHyTPEHHETO COIIPOTUBIICHUS

PesepBHbIii ypok. KorTponbsHas paboTa o teme
"DOnekTpoauHamuka / Becepoccuiickas mpoBepovHas pabota

O06o6marmuil ypok «DieKTpoanHaMukay / Becepoccuiickas
IpoBepoyHas paborta

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPJIBIX METAJIOB.
3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
MIy4YKOB

[TomynpoBOIHUKY, KX COOCTBEHHAsI U IPUMECHAs
npoBoIUMOCTh. CBOMCTBA p—n-niepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI

DIIEKTPUUECKHUI TOK B paCTBOPaX M pacIijiaBax 3JICKTPOIUTOB.
DIEeKTPOTUTHYECKAS JUCCOMAIIHS. DIEKTPOIIN3
DNIeKTpUUYECKUl TOK B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma
DnexTpuueckue NpruOopbl U YCTPOMCTBA U UX NMPAKTUYECKOE
npuMmeHnenue. [IpaBuna TexHUKH 6€30MacHOCTH
KonTponbHas paboTa no teme «IeKTpOoCTaTHKa.
IToCTOSIHHBIN 2IEKTPUYECKUN TOK. TOKH B pa3iIMyHbIX
cpemax»

PesepBHeIit ypok. O600mmaromumii ypok o temam 10 xinacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KITACC

Ne

n/n

10

11

12

13

14

Tema ypoka

ITocTossHHBIC MAarHUTHI M UX B3auMoOJieHcTBHE. MarauTHOe
nosie. BekTop MarHuTHOM MHAYKIMH. JINHUY MarHUTHON
WHIYKIIUU

MaruutHoe 1noJie MPOBOJHUKA ¢ TOKOM. ONBIT DpcTea.
B3anmoneiicTBre NpOBOJHUKOB C TOKOM

JlaGopaTtopHast pabora «3yueHne MarHuTHOTO TOJIs
KaTYIIKU C TOKOM»

JleiicTBrEe MarHUTHOIO 10JIsL HA IPOBOJIHUK ¢ TokoM. Cuia
Awmriepa. JlaboparopHast pabota «ccienoBanue neicTBus
MIOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA IBHXKYIIIYIOCS
3apspxeHHyto dactuiry. Cuna Jlopenia. Pabora cubl
Jlopenua

DOnexkTpoMarHuTHast UHAYKIHs. [I0TOk BeKTOpa MarHUTHOM
uHaykuuu. DJ1C naaykuuu. 3aKOH 31eKTPOMAarHUTHOM
unaykuuu Papaes

JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
AIIEKTPOMATrHUTHOW WHIYKIIMH

NunyktuBHOCTD. SBNenune camounaykuun. DJ1C
CaMOMHTYKITUU. DHEPTHsl MATHUTHOTO TOJIST KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuYecKkue yCTporuCTBa U X MPUMEHEHHE: TIOCTOSIHHBIC
MarHuThI, 3JIEKTPOMArHUTBI, JJICKTPOABUTaTE b,
YCKOPHTEH 3JIEMEHTAPHBIX YaCTHI], HHAYKIIHOHHAS ITeYb
O6o6marmuii ypok «MarauTHoe moJe.
DJIEKTPOMArHUTHAS HHTYKIIHS

KonTponsHas paboTa o reme « MarHuTHoe moJe.

SJ'IGKTpOMaFHI/ITH ast HHAYKI US>

CBobosHbIe Mexanudeckue konebanus. ['apmonnueckue
Kosie0aHusl. YpaBHEHUE TapMOHUYECKUX KOJIEeOaHUH.
IIpeBpamienue 3aepruu

JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
nepuoja MajblX KoJleOaHuid rpy3a Ha HUTU OT JUTMHBI HUTH
Y MaccChl Tpy3a»

Kone6arenbublit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE

KoanuectBoO
4acoB

JlaTa
H3y4eHust
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16

17
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19

20
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22
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26

27

28

29

30

Kosie0aHus B UI€aIbHOM KOJieOaTeTbHOM KOHTYPE.

Amnanorus MCKAY MCXaHUYCCKUMU U JICKTPOMArHUTHBIMUA

KOJIeOaHUIMU

®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B
U/lealIbHOM K0JIe0aTeIbHOM KOHTYpe

[IpencraBienue o 3aTyxaroIux KojaeOaHUsX.
BeiHyX1eHHbIEe MexaHn4eckue Kojnebanus. Pesonanc.
BriHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs

[Tepemennbiit Tok. CHHYCOUJATBHBINA IEPEMEHHBIN TOK.
MoIHOCTb EPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JeCTBYIOIIeE 3HAYCHHUE CHIIBI TOKA U HaIPSHKEHUS
Tpauchopmarop. [IponsBoacTBo, iepenava u
noTpedIeHUE 3IEKTPUUECKON SHEPTUU

Y CTpOoNCTBO U MPaKTUUECKOE IPUMEHEHNE
AJIEKTPUYECKOTO 3BOHKA, FEHEPAaTOpa MEPEMEHHOTI0 TOKa,
JIMHUH JJIEKTpoliepesad

DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE
3ekTpo3Hepruu. KynbTrypa ucnosib30BaHus
AIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU

MexaHuueckue BOJIHBI, YCJIOBUS paCIIPOCTPAHCHUS.
HepI/IO,I[. CKOpOCTB pacipoCTpaHCHUA U JJIMHA BOJIHBI.
Honepeqm:le " IPOAOJILHBIC BOJIHBI

3Byk. CxopocTb 3ByKa. [’ pomKkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

OJeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTb.
Mxana OJICKTPOMArdHuTHBIX BOJIH

HpI/IHI_II/IHH paaruoCBA3U U TCICBUACHU. PasButue CpCACTB

cBs3u. Paguonokanus
Kontponbnas padota «KonebaHusi 1 BOJIHBI»

[TpstmonuHENHOE pacIpOoCTpaHEHHUE CBETa B OJJHOPOIHOM
cpene. Toueunslii nctouHuk ceera. Jlyu ceera

OrtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. [loctpoenne

n300pa’keHHi B TUIOCKOM 3epKaie

IIpenomnenue ceera. [lonHOE BHYTpEeHHEE OTpaKEHUE.
IIpenenbHBIN Yoy MOJIHOTO BHYTPEHHETO OTPaKEHUS
JlaGopatopHas pabota «3mepenue mokazaTens
IIPEIOMJICHUS CTEKIIa»

JIunzel. [loctpoenue nzobpaxenuii B munze. Gopmyna
TOHKOW JIMH3bI. Y BETMYEHUE JINH3bI
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JlabGopaTtopHast pabota «HcciaenoBanue CBOMCTB
M300paKeHUM B JIMH3AX»

Hucnepcus ceera. ClnoxkHbIi coctaB 6enoro csera. LBer.
JlaboparopHuas pabota «HabmoieHue nucrnepcun CBETa

Untepdepennus creta. Audpakius cBera.
JudpaxknuonHas pemeérka

ITortepeunocTh cBeTOBBIX BOJH. [lomsipuzanus ceera

OnTuueckue MpudOPHI U YCTPOICTBA U YCIIOBUS UX
0€30MacHOr0 MPUMEHEHUS

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUUECKOM MEXaHUKH.
HOCTy.]'IaTBI CHCHHaHBHOﬁ TCOPHUU OTHOCUTCIbHOCTH

OTHOCHUTEIBLHOCTh OOIHOBPEMCHHOCTH. 3aMCIIHeHI/Ie
BPEMCHH U COKpAIICHUC NJINHBI

SHGPFHH " UMITYJIBC peﬂﬂTHBHCTCKOﬁ gacTuipl. CBI3b
MAacCChI C 3Hepl"I/IeI71 " UMITYJIBCOM. 9Hepr1/151 IIOKOA

KonrponbHas padora «OnTrka. OCHOBBI CHIEIHATBHON
TEOPUH OTHOCUTEIBHOCTH

®oronsl. Dopmyna [Inanka. DHeprus U UMIYIbC GOTOHA

OtkpsiTue u uccnenoBanue pororddexra. Onbite A. T
CroneroBa

3akonsl Gpororddexra. YpaBHeHUE DUHIITEHHA TS
dotorddekra. «KpacHas rpanuia» potodddexra

Hasnenue ceera. OnwiTel [1. H. JIebeneBa. Xumudeckoe
JIEUCTBHE CBETA

TexHu4ecKkne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE:!
doTorneMeHT, POTOIATUHK, COTHEUHAs OaTapes,
CBETOJINO]

Pemenne 3amau mo reMe «JI€MEHTHI KBAHTOBOK OIITUKI))

Monens aroma Tomcona. OnbiTel Pesepdopnaa mo
paccessHuIO a-yactull. [nanerapras monens atoma

IToctynatel bopa

Wznyuenue u norsouieHue GOTOHOB MPH MEPEXOe aToMa
C OJTHOTO YPOBHsI SHEPTMH Ha Ipyroil. Buael ciekTpos
BousiHoBBIE cBOMCTBa yacTull. BosHsl ne bpons.
KopnyckynsapHo-BorHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OTkpeITHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo
OIIPEJIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIyYECHUS

CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BousHue
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PaaArOaKTUBHOCTH HA KUBBIC OPraHU3MBbI

OTKpbITHE TPOTOHA M HEWTpoHA. M30TOmBI. Anb(ha-
pacmaji. DIeKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacna.
l'amma-u3nyuenue

DHeprus CBS3U HYKJIOHOB B sifjpe. SIepHble peakiuu.
Snepusiii peaktop. [IpodiaemMsbl, MepCreKTUBEI,
9KOJIOTMYECKHE aCIEKTHI S/IEPHON IHEPTEeTHUKU

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA. METO b
HAOJIO/IEHUS M PErHCTPaIK SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTalbHbIE B3aUMOJCHCTBUSA.
EnunctBO dusznueckoil KapTUHBI MUPa

Dranbl pa3BuTHs acTpoHoMUU. [Ipukiaanoe u
MHPOBO33PEHUYECKOE 3HAUECHUE acTpoHOMUU. Bun
3B&3HOTO HeOa. Co3Be3aus, s(pKue 3BE3/IbI, IJIAHETHI, UX
BuauMoe asrmkenne. CojlHEYHAsS CHCTEMA

Connue. ConHeyHasi akTUBHOCTb. ICTOUHUK 3HEprun
CouHua u 3B€311

3BE3/1bI, NX OCHOBHBIC XapPaKTEPUCTUKH. 3BE3bI TJIABHOM
MOCJICI0BATEIbHOCTU. BHYTpeHHEE CTpOSHUE 3BE3I.
CoBpeMeHHBIE TPECTABICHUS O MPOUCXOKICHUH U
somronu CoJIHIA U 3BE3]T

Muneunsiii Ilyre — Hama 'anaktuka. [lonoxenue u
newxenne Conuua B ["anaktuke. ["anaktuku. Y€pHbie
JIBIPBI B sIApaXxX rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenukTOBOE M3ilydeHre. MeraranakTuka

Hepemennsie mpobieMbl aCTpOHOMUU

KonTponbhas paboTta «91eMEHThl aCTPOHOMUU U
acTpoU3HKI

O6o06matomuii ypok. Ponb ¢pu3uku u acTpoOHOMUU B
DKOHOMHUYECKOM, TEXHOIOTNYSCKOMN, COIIMAILHON 1
ITHYECKOH cepax NeaTeIbHOCTH YeTOBEeKa

O6o06matomuii ypok. Poibs 1 mecTo pusnku 1 acTpoHOMHUHN
B COBPEMEHHOMN Hay4YHON KapTUHE MUpa

Ob6o6maromuit ypok. Poib pusnueckoii Teopun B
(opMUpOBaHUY MTpECTaBICHUN O (PH3HMUECKOI KapTHHE
MHpa

Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B
00IIEeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOIE
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66 PesepBHblil ypok. MaruutHoe nose. DJeKTpOMarHUTHAs

WUHIYKIIHS !
67 PesepsHblil ypok. Ontuka. OCHOBBI ClIEIUAIBbHON TEOPUU |
OTHOCUTEJIBHOCTH
68 Pesepnbiii ypok. KBanToBas pusnka. DeMeHTHI 1
ACTPOHOMHUHU U aCTPOPUUKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

~\
JOKYMEHT ITOAITMCAH
QJIEKTPOHHOMH ITOAITMUCBIO

CeptudmkaT: 1TFF27D00FBB1F0A8440216C1F7C10CAB

Bnapeney: benaesa PyawHa PuaoeHa

HencteuteneH ¢ 30.09.2024 no 30.12.2025
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 109 ot 18.09.2025
MHununaTop cornacoBaHnus: bensiesa P.P. upekTop
CornacoBanue nHnyumpoaHo: 18.09.2025 14:10

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Bensesa P.P. A
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