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IlossicHUTEILHAS 3alIUCKA

[Ipuka3z MunucrepctBa npocsemienuss Poccuiickoit @enepammu ot 12.08.2022 Ne
732"0 BHeceHMH M3MEHEHHH B (peiepasibHbIl TOCYAapCTBEHHBIN 00pa3oBaTEeIbHBIN
CTaHJapT CpeIHEro 00IIero 0opa3oBaHusl, yTBEPKACHHBIN MTpUKa3oM MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 . Ne 413"

ITIpuka3z MunuctepctBa npocBemieHust Poccuiickoin @enepaunn ot 18.05.2023 Ne
371"O0 ytBepxkaeHun QenepaibHO 00pa30BaTENBHOW MPOTrpaMMBbl  CPEIHETO
obmero odpazopanus"

[Tpuka3z Munnpocsemienus Poccuu ot 24.11.2022 N 1025 «O06 yTBepxkaeHUH
dbenepaibHON aIaNTUPOBAHHON 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JIJIs1 00YYAIOIINXCS ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 37]0POBBS

®du3rka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPO/IbI, BRICTYIAsl B KAUECTBE
y4eOHOTO MpeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHHUI 00
okpyxatomieM wmupe. IllkonbHbli Kypc (U3UKH — CHUCTEMOOOpa3yIOMUi JJist
€CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (PU3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB W SIBJICHUN, W3y4aeMbIX XHUMHEH, Ouosiorueu, (uznyeckou
reorpadueit u actponomueid. Mcnonap30BaHue U aKTUBHOE MPUMEHEHHE (HU3NYECKUX
3HAHWM OMpeeNsieT XapaKTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, ITOJIYyYEHUs HOBBIX MATEPHAJIOB C
3aJlaHHBIMU CBOMCTBaMH M JApyrux. M3ydenue (u3uMKku BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHUE  €CTECTBEHHOHAYYHOM  KapTHUHBI  MHpa  OOyd4arolmuxcsi, B
dhopMUpOBaHHE YMEHHUM MPUMEHSTh HAYYHBIM METOJl MO3HAHWS TPU BBIMOJHEHUU
MMHU y4€OHBIX HCCIEOBaHUM.

B ocHOBy Kkypca ¢Gu3uku i ypOBHS CpPeIHEr0 00111ero 00pa3oBaHUsl MOJTO0KEH
pAI uael, KOTOpbhIe MOXKHO PacCMaTpUBaTh KaK MPUHIIUITBI €70 TTOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypce SBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HeW MaTepuasn Kypca (QU3UKH
o0ObeUHEH BOKpYr ¢usnueckux Teopuid. Beaymmum B Kypce  siBIsieTcs
(dbopMHUpOBaHHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
IoJIE.

Hoes eymanumapuzayuu. EE peanmuszanus mpeArnosiaraeT MCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIMAa (PU3UYECKON HAYKH, OCMBICIICHUE CBS3U PAa3BUTHUSA
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(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypce Gu3nku npeamnogaraetT 3HaKOMCTBO €
MIUPOKUM KPYroM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN H3YUYEHHBIX
TEOpUM U 3aKOHOB.

Hoes sxonoeuzayuu  peanusyercss TOCPEIACTBOM  BBEIICHUS  DJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJIOIMYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C DPA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke OOCYXIeHHus MpodiemM
PAMOHAIIBHOTO MPUPOJONOIB30BAHMS M 3KOJOTHYECKON O€301aCHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (U3MKM Ha YpPOBHE CPEAHEro OOLIEro
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopuu ((popMupoBaHHE NTPEICTABICHUNA O
CTPYKType TMOCTpOCHHs (HU3MUECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CuCTEeMHO-JIeSITEIbHOCTHBIN TMOAX0A B Kypce (M3HKH pealn3yeTcsl MPEexe
BCETrO 3a CYET OPraHMU3alUU SKCIEPUMEHTAIBHON AESITENbHOCTU oOydarommxcs. Jiis
0a30BOro ypoBHS Kypca (DU3MKH — 3TO MCIIOJIB30BAHHE CUCTEMBI (PPOHTAIBHBIX
KpaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX PabOT, KOTOpPbIE B MPOrpaMmMe
no ¢usznke 0ObEIUHEHbI B OOIIMNA CIHUCOK YYCHHYECKUX TMPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM TIepedHe J1aOOpaTOpHBIX paboOT, MPOBOJUMBIX IS
KOHTPOJII U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH 0Opa3oBaTesIbHOTO Mpolecca
UCXOJI1 U3 0COOCHHOCTEH MJIaHUPOBAHMS U OCHAIIeHHs kKaOuHera Gusuku. [Ipu aToM
o0OecreynBaeTcsl OBJIAJIEHUE OOYYalOIMMHUCS YMEHHMSIMU MPOBOJUTH KOCBEHHBIE
U3MEPEHUS, HUCCIEeIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpioe BHUMaHuE ynemseTcsl PEeIIeHUI0 pacYETHBIX M KauyeCTBEHHBIX 3ajad.
[Ipu sTOM 11 pacdy€THBIX 3a/Ja4 MPUOPUTETOM SIBISIOTCS 3a/1ayl C SIBHO 3aJlaHHOU
¢uznyeckoil MOAENbI0, TO3BOJISAIONIME TMPUMEHSATh M3YyYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfesia Kypca, TaK M UHTETpUpYs 3HAHUS U3
pasHbBIX pas3fenoB. (s KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a/JaHUS Ha
00BsICHEHHE MPOTEKaHMs PU3NICCKUX SIBJICHUN U TIPOIIECCOB B OKPYKAIOIICH JKU3HH,
Tpedyromue BBIOOpA buznyeckon MOJEIH TUTS CUTYyaIuu
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusmu PI'OC COO k mMarepualbHO-TEXHUYECKOMY
o0ecrnedueHn0 y4yeOHOro mporecca 0a30BBIH YPOBEHb Kypca (U3MKH Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs JOJDKEH M3ydaTbCs B YCIOBUSAX MPEIMETHOIO
KabuHeTa (U3MKUM WM B YCIOBUSX WHTEIPUPOBAHHOTO KaOWHETa MpPEAMETOB



€CTECTBEHHO - Hay4yHOro nukia. B kaOuHere Qu3MKu HOKHO OBITH HEOOXOAMMOE
n1abopaTopHOe 000pYI0BaHUE ISl BBHITIOJIHEHUS YKa3aHHBIX B MIpOrpamMme 1o (pusnke
YYCHHUECKUX MPAKTUYECKUX pabOT U JeMOHCTPAIIMOHHOE 000PYOBAHUE.

JleMoHCTpalimoHHOe  000pyn0oBaHue (GOPMHUPYETCS B  COOTBETCTBUU  C
OPUHIIMIIOM  MUHUMAJIBHOM  JOCTAaTOYHOCTH W OOECHEYMBAET  IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAMM st
WCCIICIOBAHUSI ~ M3Yy4YaeMbIX  SIBJICHUH W MOPOLECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00oOpyAOBaHHE [JIi YYEHUYECKUX TMPAKTHYECKUX padoT
dbopmupyeTcsi B BHJIE TEMaTHYECKMX KOMIUIEKTOB MU OOECIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydawmonmxcs. TemMaTuuyeckue KOMIUICKTHI
7a00paTOPHOTO 00OpPYNOBAHMS JOJDKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

- popMupoBaHue WUHTEpeca H CTPEMJICHHS OOYYArOMIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX H TBOPUYECKHX
CIIOCOOHOCTEIA;

* Pa3BUTHE TMPEJACTABICHUM O HAYYHOM METOJE TMO3HaHUS U (HOpMUPOBaHHE
MCCJIEI0BATEIHCKOTO OTHONICHHSI K OKPYYKAIOIIUM SIBIICHHSIM;

« opMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa M3yYCHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

- popMHupOBaHUE YMEHHUI OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (DU3UUSCKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

- opMupoBaHuE TpEACTAaBICHUN O POAU (UIUKU I PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTiokeHne 3THX IieNiel obOecreurnBaeTcsl pEIICHHEeM CIEAYIOIMMUX 3a7ad B

rporiecce u3ydeHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

* IpuoOpeTEeHNne CUCTEMBbl 3HAHUM 00 OONMX (HU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsX, BKIIOYAsSd  MEXaHUKY, MOJICKYIIPHYIO  (HU3HKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HMKY M 3JICMEHTHI aCTPOPU3HUKHY;

- hopMupoBaHrEe yMEHUU TPUMEHSITh TEOPETHUUECKUE 3HAHUS I OOBSICHECHHUS
bu3HUecKuX SIBJICHUN B MPUPOJE U ISl IPUHSITHS MPAKTUYSCKUX PEIICHUN B
MIOBCETHEBHOW JKU3HU;

* OCBOCHHE CITOCOOOB pENICHHS PA3IUYHBIX 33/1a4 C SIBHO 33JaHHON (QU3HUYECKOM
MOJIETIBIO, 3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHne (PU3HUECKOM
MOJICIH, aCKBATHON yCIIOBUSM 3a/1a4H;
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e IOHUMAHHEC (1)I/ISI/I‘ICCKI/IX OCHOB H TIIPHUHOUIIOB ﬂeﬁCTBHH TEXHUYCCKUX
YCTPOﬁCTB N TCXHOJIOTHUYCCKUX IIPOLHCCCOB, UX BJIMUAHHA HaA OKPYKAIOIIYIO
cpeny;

* OBJIaAICHUC MCTOAAMHU CAMOCTOATCIIBHOTO IINIAHUPOBAHUA W IIPOBCACHUSA
(1)I/IBI/I‘ICCKI/IX OKCIICPUMCHTOB, AdHAJIN3da W HHTCPIPCTAINHU I/IH(bOpMaHI/II/I,
OIIpCACIICHNA JOCTOBCPHOCTH ITIOJIYUCHHOI'O PE3yJibTaTa,

* CO3JJaHuC YCJIOBI/Iﬁ A Pa3BUTHA YMCHHﬁ HpOCKTHO-HCCHGI{OB&TGHBCKOﬁ,
TBOp‘IGCKOﬁ JACATCIIBHOCTH.

Koppekunonﬂo-menBammnﬁ noTeHmuaJja yqeﬁﬂoro npeamerTra
«Du3nka» o0OecrieynBaeT IMpCOJ0JICHUA 06y‘-IaIOHII/IMI/IC}I CIcayromux
CHCI_[I/I(i)I/I‘IeCKI/IX TPYHHOCTGﬁ, O6YCHOBJI€HHI>IX CJ'Ia6OBI/III€HI/I€M2

. OTCYTCTBHUC y IIOJaBJIAIOMICT O OOJIBIIMHCTBA 06yqa}oumx051
BO3MOXHOCTH CaMOCTOATCIBHO H 6I>ICTpO BbIABJITh IIPU3HAKHU (1)I/IBI/I‘IGCKI/IX
O6’beKTOB, YCTAaHABJIIMBATL PC3YyJIbTATBI H OCOOCHHOCTH IIPOTCKAHUA (1)I/ISI/I‘{€CKI/IX
IIpoHecCCOB C IIOMOIIBIO 3PCHUA,

. 3aMEJIEHHOCTh M (ParMeHTApHOCTh BOCHPHSTHS, HEBO3MOXHOCTb
L[EJIOCTHOT'O BOCIIPUATHUS Psiia OOBEKTOB;

. HEC(hOPMUPOBAHHOCTD MJIM UCKAXKEHHOCTH PAJIa MIPEICTABICHUN;

. HUA3KHM YPOBEHb DPa3BUTUSA MEIKOW MOTOPHUKH, 3PUTEIIBHO-MOTOPHOM
KOOpJIMHALIUY;

. Y3KMI KpYro3op M HEIOCTaTOYHBIM JUisi onucaHus (U3HYECKUX
00BEKTOB, MPOLIECCOB U ABJICHHUI CIIOBApPHBIN 3amac;

. 0eTHOCTh BOOOpaKEHHUSI.

IIpeooneHne yka3zaHHBIX TPYJIHOCTEH JOHKHO OCYIIECTBISATHCS Ha KaXXJIOM
YPOKE YUHUTEJIEM B IIPOIIECCe TPAMOTHO OPTaHM30BAHHOM KOPPEKIIMOHHON PabOTHI.

KoppexkuuonHbie 3agaqu:

. PaszBuTtne 3pUTENBHOrO, 3pUTEIBHO-OCA3ATEIBHOIO U CIYXOBOT'O
BOCIIPUSATHS.

. Pa3BuTHe NpoU3BOJIBHOIO BHUMAHMSL.

. PazBuTHe 1 KOppeKLIHs TaMATH.

. PazButne u KOppeKys MbICIUTEIBHON AEATEIBHOCTH.

. [Ipeononenue BepOanu3ma.

. Pa3zBruTHE MOHOJIOTMYECKOW peYM.

. OO6orainieHue akTUBHOTO M MMaCCUBHOTO cJ0Bapsi, (GOPMUPOBAHNE HOBBIX
TTOHSITUH.

. @OopMHUPOBAaHUE HABBIKOB 3PUTEIIBHOIO, 3PUTEIBHO-0CA3ATEIBHOIO M
CIIyXOBOI'O aHAJIN3A.

. ®opMHpPOBaHUE HABBIKOB OCSA3aTEIbHO-3PUTEIBHOIO OOCIEIOBaHUS U

BOCHPUATHS I[BETHBIX WM YEPHO-O€NbIX (KOHTPACTHBIX) PENbePHBIX M300pakKeHHI
(MIrOCTpanui, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, Ipa()UKOB U T.I1.).

. DopMHUpPOBAaHUE CHELMATBHBIX IPUEMOB 0OCIEIOBAHNUSA U U300pAKEHUS
M3y4aeMbIX OOBEKTOB JOCTYIHBIMH CIIOCOOAMU.



. @opMHUpOBaHUE, YTOYHEHHWE WM KOPPEKLUS NPEACTABICHUA O
IIpeaMeTax U Ipoleccax OKPYKaroIeh 1eMCTBUTEIIBHOCTH.

. Pa3BuTHe MeIKON MOTOPUKU U 3pUTEITHLHO-MOTOPHOU KOOPAMHAIIMH.
. CoBeplICHCTBOBAaHUE  yMEHHUS  3pUTEIBHOM  OPUEHTHUPOBKH B
MUKpPOIIPOCTPAHCTBE.

Ha wu3ydenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
obpazoBanus otBoauTcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
Kytacce — 68 4yacoB (2 4yaca B HECIIO).

COAEPKAHUE OBYUYUEHMUSA
10 KVIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUS

®u3uka — Hayka o nnpupoze. Hayynbsie METObI IO3HAHUS OKPY’KAIOLIEr0 MUPA.
Ponp skcnepumeHTa M TEOpUM B IPOLIECCE MO3HAHUSA NPUPOABL. DKCIEPUMEHT B
busuke.

MopenupoBanue (U3MYECKUX SIBICHUNW M TporeccoB. HaydHble THUMOTE3HI.
dusnueckre 3aKOHbl U TeOpUU. ['paHUIBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponb u MmecTo pusuku B popMHUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu
AHanorosblie U HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHS.
Cuctema otcu€ra. TpaekTopusi.

Ilepemelnienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTIHOBEHHAs CKOpPOCThb) H
YCKOPEHHE MaTepUAIbHOM TOYKHM, HMX MPOEKIMHM HAa OCH CHUCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE JBMXeHue. ['paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, NyTU U nepeMenieHus
MaTepuanibHOW TOUYKU OT BPEMEHHU.

CBoOoaHoe nazieHue. Y CKOpeHre CBOOOIHOTO MaeHus.

KpuBosmmHENHOE ABVKEHKE. [[BHKEHNE MATEPUAIIBHOW TOYKH IO OKPYKHOCTH €
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTb, JIMHEMHAs CKOPOCTb.
ITepuon u wactora obpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.



TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHUE: CIIMAOMETP,
JBIKEHUE CHAPSIIOB, LIEITHbIE U PEMEHHBIE IIEpelayn.
Jlemoncmpayuu
Mopnene cucTeMBbl OTCUETA, WIUIFOCTPALMS KHHEMATHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.
[TpeoOpa3oBanue ABMKEHUN C UCTIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmionenue nBuKeHHs Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.
W3mepenune yckopeHus CBOOOHOTO MaeHHS.
HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.
Yuenuuecxuii sxcnepumenm

HByLIGHI/Ie HCPAaBHOMCPHOI'O ABMIKCHHUA C ILCJIbIO OIIPCACICHUA MTHOBEHHOU
CKOpPOCTH.

I/ICCHGI[OBaHI/IC COOTHOHICHUA MCKIAY IIYTAMHU, HpOﬁIIGHHLIMH TCJIIOM 3a
IIOCJIICAOBATCIIBHBIC  PABHBIC IIPOMCKYTKH BPCMCHH IIpM  PAaBHOYCKOPCHHOM
ABHXKXCHHU C HavyaJIbHOU CKOPOCTBIO, paBHOﬁ HYJIIO.

HByLIGHI/Ie ABMOXKCHMA TCJIA, 6p0HI€HHOFO T'OPHU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipunuun  oTtHOcuTENnbHOCTH [ 'anuies. ITepBeiii  3akoH  HsroToHAa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepniozuuuu cuil. Bropoi 3akon Herotona st
MaTepuagbHON TOUKU. Tpernit 3aKkoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Buabl Tpenus (mMokos, ckoiakkeHus, kadeHus). Cumna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXKEHUS U cuiia TpeHus mokosi. Koaddunuent tpeHust.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CuiIbl OTHOCHUTEIBHO OCH BpaumieHus. Ilnedo cuibl.  YcnoBud
paBHOBECHUS TBEPIOTO TEJIA.

TexHu4eckrue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHUE: MNOAIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.
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Yyenuueckuii sxcnepumenm, nabopamopusie pabomuvl NPo8OOSIMC C YYemom
KOMNEHCAMOPHBIX B03MONCHOCMEN CIENbIX 00YUAIOWUXCL:
N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHUKAKOIIMX B IMPYXKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIH.
HccnenoBanne ycioBU paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3axonsl coxpanenus 6 Mexanuke

NMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTEPUATbHBIX TOYEK.
NmMnynbe CUIlbl M1 U3BMEHEHHUE UMITYJIbCA Tela. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOC NBMIKCHUE.

PaboTa cuiabl. MOIIHOCTE CHIIBI.

Kunernueckass »Hepruss MaTepualibHOW TOYKH. TeopemMa 00 HW3MEHEHUU
KUHETUYECKON SHEPTUM.

[TorenunanpHas 3Heprus. [loTeHManpHas YHEPTHSA YIPYTro AehOopMUPOBAHHON
npyxuHsbl. [loTeHIIMaNbHAS SHEPTHUs Tejla BOJIU3H MOBEPXHOCTH 3EMIIH.

[ToTeHMaIbHBIE U HETTOTEHIMATbHBIE CHIIbI. CBSI3b PA0OTHI HEMOTEHIIMAIBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKON YIHEPTUU CUCTEMBI TEIL.
3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIED,
MPYXUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm
N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.
HccnenoBanre CBs3M PabOTHI CHIIBI C M3MEHCHHUEM MEXaHWYCCKON DHEPTUU
Teja Ha MPUMEpe PACTSHKCHHSI Pe3HHOBOTO KTy Ta.

Paznen 3. MogekyasipHast u3nKa U TEePMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOI Meopul

OCHOBHBIE TIOJIOXKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUM U HMX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddys3us. Xapakrep ABWKEHUS U
B3aMMOJEHUCTBUS YaCTHUIL BellecTBa. MoAenu CTpOeHUs ra3oB, )KUIKOCTEW U TBEPABIX
TeJa U 00bSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pa3Mepsl
mounekyn. KonnuectBo BemectBa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkanma Temmeparyp
Llenbcus.



Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO - KUHETUYECKOM
TEOpUM HUJealbHOrO ra3za. AOCOJIOTHAas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOW SHEPruM TEIUIOBOrO NBWXKEHUA vactull rasa. lllkama temmeparyp
KensBuna. ['a3oBeie 3akoHbBl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
JansToHa. M30mporieccsl B UACATBHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBieHre U3OMPOLECCOB: U30TEPMA, U30XO0pa, N300apa.

TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OmnbITEI, TOKA3bIBAIOLIUE AHCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OnpbiThl 10 TU(PPY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OnbITHI, JOKa3bIBAIOIIINE CyLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogenb, WILTIOCTpUpYIOLLIas MPUPOLY AABJICHUS ra3a Ha CTEHKU COCya.

OnbITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHHUS  UIECAJIBHOIO  Tasa,
U30IIPOLIECCHI.

Yuenuuecxuii sxcnepumenm

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEPEHUH
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUSL PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoauHaMuueckass cucreMa. BHYTpEeHHSsT JHEPrUs TEPMOIMHAMHYECKON
CUCTEMBI U crocoObl €€ n3MeHeHus. KonaudecTBo TemoTsl U padora. BHyTpeHHss
SHEPTHUs OJIHOATOMHOTO UCAIBHOTO rasa. Bunbt TEIJIONEePEauHn:
TEIJIONPOBOAHOCTh, KOHBEKLMS, HM3JIy4EHHUE. YJeNIbHAs TEIJIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpeaaye.

[lonsitue 006 amuabatHoM mporiecce. I[lepBbIii 3aKOH TEPMOIAMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJUMHAMHMKM K wu3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasza.

Bropoii 3akon TepmoauHamuku. HeoOpaTumMocTh MpoiieccoB B MpUpPO/IE.

TemnnoBbie MamuHbL. [IpuHITUTIBL AelicTBUS TeMIOBBIX MaivH. [IpeoOpazoBanus
SHEPruM B TEIUIOBbIX MamuHaxX. KoadduimeHt mnosie3HOro AeMCTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero ko3gp¢GuuueHT nmojie3HOro AEHUCTBUS. DKOJIOTHMUECKHUE
MpOOJIEMBbI TETJIOIHEPTETUKHU.

TexHuueckue yCTpOCTBA W  NPAKTUYECKOE TNPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

JemoHcTpauuu (¢ mOAPOOHBIMU KOMMEHTApUSIMU T€arora, UCIoJib30BaHUEM
COXPaHHBIX aHAIU3aTOPOB, U3YYEHUEM MOJEIIE U MAKETOB).



W3MeHeHne BHYTPEHHEW HHEPrud Teja IPU COBEPIICHUH pPaOOTHI: BBUIET
NpoOKW W3 OYTBUIKM TOJ JAECHCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe myTéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHyTpEeHHEN SHEPIUM (TeMIepaTyphl) Teaa IpH TeIionepeiaye.

OnpIT M0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu nmapoBoil TypOWHBI, IBUTaTelsi BHYTPEHHETO CropaHusi, peaKTUBHOIO
JIBUTATEIIA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomuvl NPoGOOSIMC C YYemom
KOMNEHCAMOPHBIX B03MONICHOCMEN CIENbIX 00YUAIOWUXCL:

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpazoBanne u koHaeHcauus. Vcnapenue u kuneHue. AOCONIOTHas U
OTHOCHUTENIbHASL BJIAXKHOCTh BO31yxa. HachllleHHbIM map. YaenpHas TemoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT AaBJICHUS.

TBépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakne kpucramwisl. CoBpeMeHHblE Marepuanbl. llnaBinenne wu
KpUcTajun3anus. Y AelbHas TerioTa miasieHus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHUYecKue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH IOJIYYEHHS COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npv moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUST KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuuecxuii sxcnepumenm
N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3aius Tell. DIeKTpUYecKuid 3apa. JBa Buaa 3JME€KTPUUYECKUX 3apSI0B.
[IpoBOIHUKH, TUATEKTPUKH U MOTYIIPOBOJIHUKHU. 3aKOH COXPAHEHUSI DIIEKTPUUECKOTO
3apsaa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 37IE€KTPUUYECKUNA 3apsi.
Onektpuueckoe mnose. Hampsok€HHOCTh  anekTpuueckoro  mnoiid.  [IpuHnmn
CYNEPIIO3ULIMHA 3JIEKTPUYECKUX TMosie. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
TOJISL.

Pabota cun snexkrpoctarudeckoro mois. [lorennuan. PasHoCTh MOTEHITMATIOB.
[IpOBOTHUKM M AMBJIEKTPUKU B BJIEKTPOCTATHUECKOM Tosie. JluajmeKkTpuyeckas
IIPOHHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATopA.
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TexHn4yeckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DIEKTPOCKOIL,
AIEKTPOMETP, dDJEKTpOCTaTHUecKas 3aluTa, 3a3eMJIEHHE DIEKTPOnpuOOpoB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAU TIJIaCTHH,
PaCCTOSTHUSI MEK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprusi  3apsHKEHHOTO  KOHJIEHcaTopa. MPOBOJATCS  C  YYETOM
KOMITEHCATOPHBIX BO3MOXKHOCTEH CIIEMBIX 00yJaronuXCsl:

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS 3IIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akoH OMa Ju1s yqacTKa LETIH.

DNEKTPUYECKOE  CONPOTUBICHUE. YIEIBHOE CONPOTUBICHUE BEILIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma.  MougHocTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYIIAasi CWJIA W BHYTPEHHEE CONPOTHBIEHUWE HCTOYHMKA TOKA.
3akoH Oma 171 ONHOM (3aMKHYTOM) AyieKTpruuecKko tenu. KopoTtkoe 3ambIkaHue.

DJIEKTPOHHAS TPOBOJAMMOCTD TBEPABIX METAILUIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS
METAJJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA AJEKTPOHHBIX TyYKOB.

ITonynpoBOIHUKHY. CobcTBeHHast u IpUMECHast IIPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYecKnid TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAST JUCCOUALINS. DIEKTPOIH3.

DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIN 1 HECAMOCTOSITEIbHBIN Pa3ps/I.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, MCTOYHUKU TOKa, DJEKTpOHArpeBarejbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN IHOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOJTYIPOBOJHUKOBBIN AUO/I, FaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX TNPOBOJHUKOB OT JJIMHBIL,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHs M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.
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[Ipsmoe wu3MepeHHe IIEKTpOABMXKyLIEM cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOJIMTOB.

HckpoBoit paspsii ¥ IPOBOIMMOCTB BO3yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.
Yuenuueckuit sxcnepumenm

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne SIeKTpOABMKYIIEH CHJIBI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaOnronenue smexTpoiusa.

MexnpeaMeTHble CBS3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
yu4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMud MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsmusi, CBSI3aHHBIE C HU3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (QakT, rumnore3a, (Qu3nyeckas BEIMYMHA, 3AKOH,
TeopHsi, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, JIMHEeHHas QyHKUMs, napadora,
runepOona, MX TrpapuKd W CBOMCTBA, TPUTOHOMETPHYECKHE (YHKIHMH: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI
Y UX MPOEKLHUU Ha OCH KOOPANHAT, CI0)KEHHE BEKTOPOB.

buonocusn: MexaHnndeckoe IBIKEHHE B KUBOW mpuponae, auddysus, ocMmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB (BBl TEIUIONEpEeadH, TEIIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJE.

Xumus: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOWCTBA TBEPJIBIX TEN, KUJIKOCTEH U Ta3oB,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JICKTPOIUTHYECKAs JUCCOLUAIINS, TaTbBAaHUKA.

l'eoepagpus: BnaxxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozcus.: peoOpa3oBaHUE JBUKEHUHN C UCIIOIB30BAHUEM MEXAHU3MOB, YUET
TPEHUsl B TEXHUKE, MOJIINIHUKHA, UCIOJb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCA B
TEXHUKE (pakeTra, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO CrOpaHWus, MapoBas
TypOvHa, OBITOBOM  XOJNOJWJIBHUK, KOHJUIMOHEpP, TEXHOJOTUU TMOJy4YEHUs
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTED, JJIEKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETUTEIIbHBIE MPUOOPHI,
raJibBaHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
[TocTostHHBIE MarHUTHI. B3anMoneCcTBUE MOCTOSHHBIX MAarHuTOB. MarHutHoe
nosne. Bekrop marHuTHOM MHAYKUMH. [IpuHINN Cynepno3uivy MarHUTHBIX IOJIEH.
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Jluanm wmarHuTHOM wuWHAYKUMHM. KapTMHa 7nWMHMM MarHUTHOW WHIYKUWHA TTOJS
MOCTOSIHHBIX MarHUTOB.

MaruutHoe T1oOJie TPOBOJHHMKAa C TOKOM. KapThHa NWHUNA WHAYKUUU
MAarHuTHOTO TMOJS JJIMHHOTO NPSIMOTO MPOBOAHUKA U 3aMKHYTOrO KOJIBIIEBOTO
IPOBOJIHUKA, KATYIIKU ¢ TOKOM. OmbIT Dpcrena. BzauMoaencTBue NpoOBOJTHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOJlyJib U HampaBiieHHE. J[BUXKEHHE 3apsKeHHOM YacTHUIIbl B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumsl Jlopenia.

SIBeHne  dNEeKTpOMarHWUTHOW MHAYKOMHM. [IOTOK BEKTOpa  MarHMTHOMN
UHIYKIUU. OJEKTPOABUAKYINAS CHJIa MHAYKIHUHU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe anekTpudeckoe Toie. OJJEKTPOABMXKYIIAs CWJIA MWHIYKIUA B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME  CaMOMHAYKUHMH.  OJEKTPOJABIKYIIAs  CHIIA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: IOCTOSIHHBIC
MArHUTBI, 3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII,
WHAYKIAOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CUJIBI MHIYKIMA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HUccnenoBanne JEWCTBHS IOCTOSIHHONO MArHUTa Ha pPaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.

Pasznea 5. Kosie0aHnus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE KOJICOAHUA
KomnebarenbHas CHCTEMA. CBoOoaHbIE MEXaHUYECKUE KoJeOaHusl.
['apmonmueckue konebanus. [lepwon, wacrora, ammuutyna u (aza KoeOaHWA.
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IIpykuHHBI MasATHUK. MaTeMaTndecKnid MasTHUK. YPaBHEHHME TapMOHHYECKUX
kosiebanuil. [IpeBpalieHue sHeprun npyu rapMOHUUYECKUX KOJICOAHMSIX.

Konebatenbupiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI B
UICaJbHOM KOJEOATEIbHOM KOHTYype. AHJIOTHA MEXAy MEXaHUYECKUMH U
AJIEKTPOMAarHuTHeIMU  KoseOaHusimu. @opmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIIBHOM KOHTYDE.

[TpencraBieHne o 3aryxallux KoseOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

[lepemennbiii  Tok. CHHYCOMAQIbHBIA IEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLEE 3HAYEHHE CHUJIbI TOKA U
HaIpPsKECHUS.

Tpancpopmarop. IlpomsBoacTBo, mepenaya M MOTPEOJEHUE IIIEKTPUUECKOU
DHEPruu. ODKOJIOTMYECKHE PHUCKM IIPU IPOMU3BOJACTBE 3EeKTpodHepruu. Kymprypa
HCIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: DJICKTPUYECKUN
3BOHOK, I'€HEPATOp MIEPEMEHHOI0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOaTEIbHONW CHUCTEMbI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHN .

OcuwinorpaMMsl (3aBUCUMOCTH CUJIbI TOKa U HANPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCIEAOBATEIbHOM COEAWMHEHUU PE3UCTOpa, KaTYyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, YycloBusl pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpoCTpaHEHUs U JIMHA BOJIHBIL. [lonepeynblie 1 MpoI0IbHbIE BOJIHBI.
HNurtepdepenius u auppakuus MEXaHU4eCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIy4EHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenraums BektopoB E, B, V B anexktpomarnutHoi BosHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJH: OTpaXeHHe, MpeloMJIeHue, MNoJspu3auus, Audpakuus,
untepdepeHius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.
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TexHUYecKue yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTMKAa B TEXHUKE M MEIUILIMHE, panap,
paanoNpuEMHHUK, TeJIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHuE U pacpOCTPaHEHNE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmroenue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHunu u tudpaking MEXaHMYECKUX BOJH.

3BYKOBOI pE30HAHC.

Habmionenue CcBsI3U TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBaHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepdEepeHIUsL.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. [IpsMoiIMHETHOE paclIpOCTpaHEHUWE CBETa B
onHopoaHoi cpene. JIyd cBeta. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue uzo0pakeHUl B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBINA MOKa3aTelb
npenomiieusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIA yroJl MOJHOTO
BHYTPEHHETO OTPaKCHMUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cBeta. Lser.

Colupatoiue 151 pacceuBarolie  JIMH3BI. Tonkas JIVH3A.
@DOKYCHOE pPACCTOSIHUE M ONTUYECKas Ccujga TOHKOM JuH3bL. [locTpoenue
M300paKeHU B COOMpPAIOIIUX U pacceuBaronux JuH3ax. GopMmyrna TOHKOW JIMH3BI.
VBeauueHue, JaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Uatepdepenius cera. KorepeHTHbIE MCTOUHUKHU. Y CIIOBUS
HaOIIOACHUS MAKCUMYMOB U MHUHUMYMOB B MHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus ceera. {udpakimonnas pemeérka. Y caoBrue HaOIIOICHUS TIIaBHBIX
MaKCHUMYMOB Npyu  TAJCHUM  MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpPOMCTBAa U MPAKTUYECKOEC TNPUMEHEHHE: OYKM, JIyIa,
(dboToanmapat, NPOSKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,
nupaklUOHHas PelIéTKa, MOJIsSIPOU/I.

Jlemoncmpayuu

[IpssMosHEHOE PacOPOCTPAHEHHUE, OTPAKECHUE U TTPEIIOMIIEHHUE CBETA.
OnTuueckue MpuoOOpHI.

[TonHOe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TeJIECKOIIA.
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Hab6mronenune naTepdepeniinm cBera.
Habmonenne mudpakiuu cBera. HabGmrogenue
JTUCTICPCUU CBETA.
[TomyueHue CeKTpa ¢ TOMOIIBIO MPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
Habmroienue mossipusanuy cBeTa.

Yuenuueckuii sxcnepumenm
W3mepenne mokazaTessi MpeJOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

I'paHuIpl IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. llocTynmarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJAYJSA CKOPOCTH CBE€Ta B BAKyyME,
MPUHIMIT OTHOCUTEIBHOCTH DWHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHUW W COKpAIICHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3p Macchl C DHEPTUEW M UMITYJIBCOM PENSTUBUCTCKOM YACTHULBL. JHEPTHS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u 3Heprun HoTOHA C €ro YaCTOTON. DHEPrus U
UMITYJIbC (POTOHA.

OtkpeiTie u uccienoBanue Gorodddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dbotoadexra. YpaBuenue OIuHmTeitHa mis doTtodddexra. «KpacHas rpaHuiiay
dhororddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTHUYECKOEC TNPUMEHEHHE: (POTORIEMEHT,
(dboToIaTYNK, COJTHEUHAsT OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.
Ceeroauo.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiThl Pesepdopma mo paccesHuro o -4acTHil.
[InanerapHas moxens atoma. [loctynatel bopa. U3nyuenue u nornomenue GoToHOB
IIPU NIEPEXOE aTOMA C OJTHOTO YPOBHSI SJHEPTUU Ha Ipyroil. Buael cnexktpoB. CriekTp
YPOBHEN 3HEPIUM aToOMa BOAOPOJIA.
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BosHoBbIe cBoMcTBa yactul. Bomnsl ne bponnsa. KopnyckynsipHO-BOJHOBOU
Iy aJIN3M.
CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue ycTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm:
HabGnronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKa3bIBAIOIME CIIOKHOCTh CTPOCHMsS sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITEl Pe3epdopaa mo onpenesneHno cocraBa paguoakTUBHOIO
m3nydyeHus. CBolicTBa anb(a-, 6era-, raMma-u3JIydeHus.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas moxens sapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['aMMansmyueHue.
3aKOH paJuOAaKTUBHOIO pacnaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.
Snepnsbie peakunu. [lenenue u cuHTes saep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [lpoOiieMbl U MEPCHEKTUBHI
AIEPHON SHEPIETUKH. DKOJOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTonbl HaOIOIEHHS U PETUCTPALUU AIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHME: NO3UMETp, KaMepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenn
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiiaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3gHoro Heba. Co3Besnus, sIpKue 3BE3BI, IUIAHETH, MX BHIUMOC
JBU)KECHUE.

ConneuyHas cucrema.

Connue. Conneunas akTuBHOCTb. Mctounuk 3Hepruu ConHua v 3BE31. 3BE3MbL,
X OCHOBHBIC XAapaKTEPUCTUKH. [[narpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3BE3/bI TJIABHOM MOCIJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JIS
3BE3]] IJIaBHOM MOCIeN0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHbIE
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MIPEJCTABICHUS] O MPOUCXOXKIEHUHU W HBoonnu ConHI@a M 3BE37. DTallbl KU3HU
3BE3I.

Mineunsiii Ilyte — Hama ['amaktuka. Ilonoxxkenue u aBwxkenue CosHila B
lamaktrke. Tumel ranakTuk. PaguoranakTuku u KBazapbl. YUEpHBIE IBIPBI B sAIpax
raJaKTHK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa66ia. Pazderanue rajiakTuk.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3ITyUYECHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepemménnbie mpo0ieMbl aCTPOHOMUM.

O6o0maronee NOBTOPEeHUE

Ponp du3nku u acTpOHOMHUHU B SKOHOMHYECKOH, TEXHOJIOTHIECKOM, COITMaTIbHON
1 ITUYECKOU cepax JesATEeILHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH M aCTPOHOMUH
B COBPEMEHHOHN Hay4YHOM KapTHHE MHUpPa, pOJb (pU3NUecKor Teopun B HOPMUPOBAHUM
MPEJCTAaBICHUH O (PU3HYECKON KapTHHE MHpa, MECTO (PU3MYECKON KapTHHBI MHUpPa B
00111eM psITy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzuku 0a30BOro ypoBHS B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMH MAaTEMATHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (aKT, THUIOTEe3a, (PuU3MUecKas BEIMYMHA, 3aKOH,
TEeOpHsl, HaOIIO/ICHHE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa:  pemIEHHWE CUCTEMbl  yYPAaBHCHUW, TPUTOHOMETPUYECKHE
(YHKIIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIMU HA OCHU KOOPJHHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, TPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0béMa Tell.

buonocus: »>nexTpuyeckue SABIECHUS B JKUBOW TpUpPOJE, KojeOaTeabHbIe
JIBUKEHUS B JKMBOU NPUPOIE, ONTUUECKUE SIBJIECHUS B KMBOM NPUPOJIE, ACUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TeJI, MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUCCKON PEIIETKH, CIICKTPAIBHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TTOJTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX Py, GOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUMU.

Texnonocua: JHWHUAM DJIEKTPONEpEnady, TEHEpATOp MNEPEMEHHOTO  TOKa,
AJIEKTPOJBUTATENIb, WHAYKIIMOHHAS II€Yb, pajaap, pPaJuONpPUEMHHK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOSKIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
coJIHeyHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pu3nWKay HA YPOBHE CpPEIHEro OOIIEro
obpazoBaHus (0a30BBIM YpOBEHB) JMOKHO OOECIEUUTH JOCTHXKEHHE CIICAYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSA y4eOHOro mnpeaMera «DPu3nka» J1OHKHBI
OTpaXXaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYYarOIMXCs  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TMIO3MIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPUEHTAIlM{,  TO3WTHUBHBIX  BHYTPEHHHX  YOCXJICHHH,  COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIEecTBa, pacHIMpeHue >KHU3HEHHOTO
OMbITA W OMbITa JIEATCIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX HampaBiCHUN
BOCIIUTATEIHHOMN JEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOU MO3UIIMN 00YUYaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOTO OOINEeCTBA; MPUHITHE TPAJAUIIMOHHBIX
00111eueTOBEYECKUX TYMAHUCTUYECKUX U JEMOKPATUUYECKUX LIEHHOCTEH; TOTOBHOCTH
BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPaxaaHCKOTO
oO1ecTBa, y4acTBOBaTh B camMOyIpaBJIeHUU B 00pa3oBaTenbHOM
OpraHU3allii;YyMEHUE B3aWMOJIEUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUHM C MX (YHKIMSIMU U Ha3HAYEHHWEM; TOTOBHOCTh K T'YMaHUTapHOU U
BOJIOHTEPCKOU JIEATEIBLHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUS:
c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TpakTaHCKOW HIASHTUYHOCTH, TMATPUOTH3MA,
IIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JITHUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4YHUCJIE B
NEATEeIbHOCTU YYEHOTO; OCO3HAHWE JIMYHOTO BKJAJa B IMOCTPOEHHUE YCTOWYMBOIO
Oymymiero;
4) 3C¢TEeTHYECKOT0 BOCIIMTAHMA:
ACTETUYECKOE OTHOLIEHUE K MUPY, BKIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero pusn4eckon Hayke;
5) TpyAoBOro BOCTHTAHHUSI: UHTEPEC K Pa3IMYHBIM cdepaM TpodhecCHOHATHLHOU
JESTETPHOCTH, B TOM YHUCJIE CBS3aHHBIM C (PU3MKON U TEXHUKOW, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOP Oynaymel mnpodeccnn W pean30BBIBATH COOCTBEHHBIC
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KU3HCHHBIC IUIaHBI; TOTOBHOCTh M  CHOCOOHOCTh K  OOpa3oBaHUIO |
caM000pa3oBaHuIo B 00JacTH (DU3MKHU Ha MPOTHKEHUHU BCCH JKU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPhl, 0CO3HAHHE III00aIbHOTO

XapakTepa 9KOJOTHYECKHX Mpo0JieM; IUIAHHPOBAHUE U OCYIICCTBICHHE ICHCTBHUI B
OKpY’KaloIllel cpe/ie Ha OCHOBE 3HAHMS LIEJICH YCTOMYNBOIO Pa3BUTHUS YEIOBCUECTBA;
pacIIipeHHe OIbITa AEITeIbHOCTH JKOJOTHYEeCKOHW HAIMPaBICHHOCTH Ha OCHOBE
UMEIOIUXCST 3HAHUN 110 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MIO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTHS  (U3MYECKOM HAYKH; OCO3HAaHHE IICHHOCTH HAy4YHOU
JCSATCIIbHOCTH, TOTOBHOCTD B IIPOIIECCE U3yUeHUs (DU3MKHU OCYIIECTBIISATH MPOCKTHYIO
Y UCCIICJI0BATEILCKYIO JICITSILHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBepcajbHbIe y4ueOHbIe aeiicTBusi ba3oBbie
JOoruyeckue JeMcTBHA:

CaMOCTOSITCIILHO dbopmMyIUpoBaTh u AKTyJIM3UPOBAThH npoodiiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;  ONPEACHATh LEIU JESITEIbHOCTH, 3a/1aBaTh
MapamMeTpbl W KPUTEPUH HUX JOCTHUKCHHS;, BBISBIATH 3aKOHOMEPHOCTH W
MIPOTUBOPEYHS B paccMaTpPUBAaeMbIX (PU3MUECKUX SIBIICHHSAX; pa3pabdaTeiBaTh ILIaH
pemieHus TpoOJaeMbl ¢ Y4ETOM  aHAJIM3a MMEIIIMXCS MaTepUalbHBIX |
HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTH, OIICHHUBATH
COOTBETCTBHE PE3YJbTATOB LIEJSIM, OLICHUBATH PUCKHU IMOCIEACTBUMN JESITEIBbHOCTH;
KOOPAMHUPOBATh U BBIMOJHATE PadOTy B YCIOBUSIX PEaJbHOTO, BUPTYaJIbLHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pPa3BUBATh KPEATUBHOE MBIIUICHUE TMPU
pelIeHUN KU3HEHHBIX TIPOOJIEM.

Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA.
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KITIOUEBBIMU MOHATUSIMU U METOAAMU

¢du3nUecKoil HayKH; BIaJeTh HAaBbIKAMHU Y4YEOHO-MCCIEAOBATENHLCKOM M MPOEKTHOMN
AeSTeIbHOCTY B 0o0JacTh  (PU3UKHU, CIOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB peUIeHHs 3ajady (U3UYECKOro COIepKaHMUs,
IIPUMEHEHUIO PA3JIMYHBIX METOJIOB IO3HAHUSA;, BIJAACTh BUIAAMHU JEATEIBHOCTH IO
MOJIyYE€HHIO HOBOTO 3HaHMS, €r0 MHTEPIpETAINH, PEOOPa30BAHUIO U MPUMEHEHHIO
B Pa3JIMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUN YUEOHBIX TPOEKTOB B
o0nacTu (U3MKM; BBIABIATH NPUUYUHHO-CIEACTBEHHBIE CBA3M W aKTyaJlU3UpPOBATh
3aJa4y, BBLABUTATh TUIOTE3y €€ PEIICHUA, HaxXOAUTb AapryMEHTHl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3aaBaThb NapaMeTpbl U KPUTEPUU DPEILICHUS;
AQHAJIM3UPOBATh IIOJYYECHHBIE B XOJ€ pPELICHUSA 3aJayd pPE3ybTaTbl, KPUTUUECKU
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OLICHMBATh MX JIOCTOBEPHOCTh, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCJIOBHSX;
CTaBUTbh U (POPMYIHMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON JACSITEIbHOCTH,
B TOM YHUCJIE MPU U3y4eHUH (PU3UKH; 1aBaTh OLEHKY HOBBIM CUTYyalIUsIM, OLICHUBATh
NpPUOOPETEHHBIA OIBIT; YMETh MEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTUUYECKYIO
00J1aCTh )KU3HEAEATEIbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOnacTedl;  BBIABUIAaTb HOBBIE WJEU, MpEIIaraTb OPUTHMHAIBHBIE MOAXOIbl U
pEIIeHNUs; CTaBUTh MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJAJeTh HABBIKAMM TOJy4YeHUS HH(pOpManuu (PU3NYECKOTO COAEPKAHUA U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIATh IIOMCK, AHAJIM3,
CUCTEMATU3ALMI0 W HWHTEpHpeTannio MHGOpPMAIMU Pa3IMYHbIX BUAOB H (QopM
MPEACTABICHUS; OLEHUBATH JOCTOBEPHOCTh MH(POPMAILIMK; HCIOJIb30BaTh CPEACTBA
MH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX ¥ OpraHM3al[MOHHBIX 3aJad C COOJIOJeHHEM TpeOOBaHUN
SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeHUs, IPABOBbIX U
ATUYECKUX HOPM, HOPM HMH(POPMAIMOHHON OE€30MaCHOCTH; CO3[aBaTh TEKCTHI
(U3MYECKOro CcoAepKaHWd B pa3IMYHbIX (opmaTax ¢ Y4YETOM HaA3HAYEHUA
MH(}OpMaUK U LUEIEBON ayIMTOPUH, BBIOMPAsi ONTUMAIIbHYIO (POPMY MpeCTaBICHUS
Y BU3yaJIU3aluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATh OOIEHWE Ha ypoKaxX (PU3MKHM M BO BHE-YPOUHOH MAESTENbHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(MDJIUKTHBIX ~ CUTyalud H CMATYaTh
KOH(QJIMKTBL, pa3BEPHYTO W JIOTUYHO U3Jaratb CBOK TOYKY 3pEHHUS C
HCIIOJIb30BAaHUEM S3BIKOBBIX CPEACTB; IOHMMAThb U MCIIOJIB30BATh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUYaJIbHOU pabOThl; BHIOMPATh TEMATUKY U METOJbI COBMECTHBIX
JIEUCTBUM ¢ y4ETOM OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKIOTO WICHA KOJUICKTUBA;
IIPUHAMATh L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPJAWHHUPOBATH
NEUCTBUSA MO €€ JNOCTHKEHHUIO: COCTAaBJATh IUIAH ACHCTBHM, pacHpeAcssiTb POJIA C
y4€TOM MHEHUM YYacCTHUKOB, OOCYXKIaThb pe3yjbTaThl COBMECTHON paboThI;
OLICHMBAaTh Ka4yeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHMKAa KOMaHIbl B OOIIWH
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; Mpesiaratb HOBbIE IIPOEKThI, OIICHUBATh
UJIEW C TIO3MLUMHA HOBU3HBI, OPUIMHAIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH;
OCYILECTBIIATh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHUE B DPA3JIUYHBIX CHUTYalMsX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHMBepcaJbHble YyueOHblIe AeiicTBUs CaMoopraHu3anus:
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CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENBHYIO NEATEIbHOCTh B 001acTU (PU3UKU
U aCTPOHOMUH, BBIABJIATH NPOOJEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC
3a/1a4M; CAMOCTOSATENIIBHO COCTAaBIIATH IUJIAH PEIICHUS PACUETHBIX M KAa4€CTBEHHBIX
3a/iay, IJIaH BBIMOJIHEHUS MPAKTHUECKOW padOThl C YUETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPENNOUTEHUH; JaBaTh OICHKY HOBBIM CHUTYalUsIM;
paciupsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AenaTh
OCO3HaHHBIM BBIOOp, apTyMEHTHPOBATh €ro, Opatb Ha ce0sd OTBETCTBEHHOCTH 3a
pellieHre; OICHUBATh NMPUOOPETEHHBIA OMBIT; CIIOCOOCTBOBaTH (YOPMUPOBAHUIO H
NPOSIBJICHUIO J3PYIUIMM B 00JacTd  (U3UKK, TOCTOSHHO TMOBBIIIATh CBOMU
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:
JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI JIESITEIbHOCTh,0IIEHUBATh
COOTBETCTBUE DPE3YJbTaTOB  LIEJISAM; BJIAJ€Th HAaBBIKAMHU IO3HABATEIbHOU
pedaekcun Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWIl; HCIOJIb30BATh NPUEMBI pepICKCUH IS
OLICHKM CHUTyallud, BbIOOpa BEPHOrO PEIICHHS; YMETh OLEHUBATb PHUCKA U
CBOEBPEMEHHO NPHUHHMMATh PELICHUSA II0 WX CHIW)KECHHIO; NPUHUMATh MOTHUBBI U
apryMeHThl JIpYruX IpU aHAIW3€ PE3yJbTaTOB ACSATENbHOCTH; MPUHUMATH ceOsl,
MOHMUMAasi CBOM HEJOCTaTKM W JOCTOMHCTBA; NPUHUMAaTh MOTHBBI M apryMEHTbI
APYrUX MpU aHAIU3€ PE3yJIbTaTOB JAEATEIbHOCTH; NPHU3HABAaTh CBOE IPAaBO M IPABO
JIPYTUX Ha OIIHOKH.

B mporecce nocTHXEHUST TUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOrPaMMBbI O
bu3uKe N8 YpOBHS  cpeaHero  oOmiero  oOpa3oBaHuss Yy  OOydarommxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH WUHTEIJICKT, IpeIoJIararoInii
c(OpPMHUPOBAHHOCTh: CaMOCO3HAHMSI, BKJIOYAIOIIETO0 CIOCOOHOCTh MOHMMATh CBOE
HSMOILIMOHAIIBHOE  COCTOSHUE, BHUAETH HANpaBICHHUS Pa3BUTHS  COOCTBEHHOMU
SMOIIMOHAILHON  cdepbl, OBITb yBEpEeHHBIM B cele; camMoperyaupoBaHus,
BKJIIOYAIOILIIETO CAaMOKOHTPOJb, YMEHHE TNPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM HM3MEHEHHMSIM U
IpOSIBIISATh THMOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIUH,
BKIIIOUAIOIIEH CTpeMJIeHHE K JOCTH)KCHHMIO eI M yCIeXy, OINTHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH; SMIIATHH,
BKJIIOYAIOIIEH CMOCOOHOCTh TMOHWUMAaTh OSMOIMOHATBLHOE COCTOSIHHUE JPYTHUX,
YUUTHIBaTh €T0 TPHU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHMIO; COI[MAIBHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTH BBICTPAanWBaTh
OTHOIIEHUSI C JAPYTUMHU JIOJAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pelarh
KOH(JIUKTHI.

CrnenuajbHble MeTanipeAMeTHbIE Pe3yJIbTaThl:
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° WCIONB30BaTh  COXPAaHHBIE  AHANM3aTOPbl B  PA3IUYHBIX  BUJAX
nesTenbHOCTH (yueOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOM, TPYAOBO);

° IPUMEHSTD COBpPEMEHHBIE cpeacTa KOMMYHUKAIIH 1/1
TUIIOTEXHUUECKUE CPE/ICTBA;

° OCYIIECTBIIATH IPOCTPAHCTBEHHYIO u COILIMAIIEHO-OBITOBYIO
OPHEHTUPOBKY, 00J1a/1aTh MOOMIILHOCTBIO;

° OpUMEHSTh TpHUEeMbl OTOOpa H CHUCTEMaTH3allMk MaTepuana Ha
OTIpE/ICTICHHYIO TEMY;

° BECTH CaMOCTOSITENIbHBIN MOUCK HH(POPMAIIHIH;

° npeoOpa3oBbIBaTh,  COXPaHATH W MepenaBath  HWH(OPMAILHUIO,
MOJIy4YEHHYIO B pe3y/IbTaTe YTCHUS WK ayAUPOBAHMUS,

° MPUHUMATh Y4acTHE B PEYEBOM OOIICHHH, COOJI0asi HOPMbI PEUEBOIrO
ITHKETA,;

° aJIeKBaTHO MCMOJb30BaTh KECTbl, MHUMHUKY B IIPOLECCE PEUEBOIO
OOIICHUS,

° OCYIIECTBIISITh ~ PEUEBOM  CaMOKOHTPOJb B  Ipouecce y4yeOHOH
AESITeIbHOCTH U B TIOBCETHEBHOM KOMMYHUKAIUH;

° OLICHHMBATh CBOIO PEUYb C TOYKU 3PEHHUS €€ COJEp)KaHus, SA3bIKOBOIO
oopMIIEeHUS;

° HAXOJIUTh TPAaMMaTUYECKHE U PeUeBbIe ONMIMOKU, HEAOUEThI, HCIIPABIISATH
ux;

° MUIAHUPOBaTh, KOHTPOJMPOBATh W OILIGHWBATh y4yeOHBIE NEUCTBUS B

COOTBETCTBHH C ITOCTABJICHHOMN 3az[aqeﬁ H YCIIOBUSIMU €€ pCaJIn3allhu.

INPEAMETHBIE PE3YJIBTATBI

K xon1y oOyuenust B 10 kjacce nmpeiMeTHbIE pe3yiIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JE€MOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBbHOCTH JIIOJIEH;

YYHUTHIBATh TPAHUIIBI PUMEHECHHS U3YUEHHBIX (PM3UUECKUX MOJIEIICH: MaTepraIbHAS
TOYKa, MHEpIMAIbHAs CUCTEMa OTCUYETa, aOCOIOTHO TBEPIOE TEJIO0, UACATBHBIN Ta3,
MOJIEIN CTPOEHUS Ta30B, XKUIAKOCTEU W TBEPABIX TEJ, TOUYEYHBIA JJIEKTPUUECCKUUN
3apsiji MPU pelieHny PU3NUeCcKUX 3a/1ady;

pacrio3HaBath (PU3UYECKUE SABJICHUS (MPOIECCHl) U OOBACHITh UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM  TEOPUU  CTPOCHHUS  BEIIeCTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHENWHOE JBUKEHUE,
CBOOOTHOE TAJICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3aUMOICHCTBUE TEI,
mubdy3usi, OpOYHOBCKOE ABWKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TE,
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U3MEHEHHE 00bEMa Tell MpU HarpeBaHUM (OXJIAXKACHWH), TEIJIOBOE paBHOBECHE,
UCHapeHue, KOHJACHCalus, IUJIaBICHHWE, KPUCTAUIM3alus, KHUIIEHHWE, BIIAXKHOCTh
BO3/yXa, [IOBBIILICHUE JaBJICHUS ra3a [IpU €ro HarpeBaHUM B 3aKPBITOM COCY/I€, CBS3b
MEXJy MapaMeTpaMy COCTOSHUSL Ta3a B M30MpOLEccax, DSJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsAJOB; OINUCHIBATh MEXAHUYECKOE JABUIKEHUE, HCIHOJIb3YS
¢dbusznueckue BENMYUHBL: KOOpPAHMHATA, MYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CHIIa, UMITYJIbC Tella, KHHETUYECKask SHEPIHsl, IOTEHUUAIbHasl SHEPTHs,
MexXaHudeckas pabdoTa, MeXaHH4YecKass MOUIHOCTb, IpPH ONHCAHUM IPaBUIBHO
TpakTOBaThb (U3NYECKUN CMBICI MCIONb3YyEMbIX BEIMYMH, UX OOO3HAUY€HUs U
€IMHULIbI, HaXOAUTHh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEIMUYMHY C
JIPYTMMU BEJIMYHHAMM; ONHCHIBATH M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC
ABJICHHSI, UCTIONB3Ysl (PU3MUECKHE BEJIIMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CPeaHss
KHMHETUYECKasi JHEPrusi XaOoTUYECKOIO JBMIKEHHUS MOJIEKYJ, CPEeIHEKBaIpaTHYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS »HEprus, padora rasa,
KO3 PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBUTATENsl; MPU ONUCAHUU
IPaBWIBHO TPAKTOBATh (PU3WYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, UX
0003HaUYEHHUS U €IUHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAM; ONMCBHIBATh U3YUYEHHBIE JIEKTPUUYECKUE CBOMCTBA
BEILIECTBA M DJJIEKTPUYECKUE SIBIEHHUS (MPOLIECChl), HUCHONb3Yys (puznyeckue
BEJIMYMHBL: AJEKTPUUECKUN 3apsijl, JJIEKTPUYECKOE TMOJie, HANpsSKEHHOCTh IO,
MOTEHIMAN, pPa3HOCTh NOTEHIMAJIOB;, NpPH ONUCAHUU MPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUEHHS W €IUHHIIbI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE NaHHYIO (U3MYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU;

aHAIM3UPOBaTh (PM3MUECKUE TIPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
NPUHIMIIBL 3aKOH BceMupHoro tsarotenus, I, II u III 3akonel HeroToHa, 3axoH
COXpaHEHUS MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHCHUS HWMITYJIbCa, TMPUHIIUIL
CYNEpIIO3UIIMA CHUJI, TPUHIMI PABHOMPABUS WHEPIUATBHBIX CHCTEM OTCYETA,
MOJICKYJIIPHO-KHHETHYCCKYIO TCOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHEeH KHHETHYECKOW DHEPTrUU TEIUIOBOTO ABMKCHHUS MOJIEKYJI C aOCOJIFOTHOU
TEeMITepaTypOH, MEePBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHHUS DJICKTPHUECKOTO
3apsiaa, 3akoH KyrnoHa, mpu 3TOM pa3innyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BBIPAXKEHUE U YCIOBUS (TpaHUIlBl, O0JACTH) MNPUMEHHMOCTH;
OOBSACHATh OCHOBHBIC TPHUHIUIBI JACHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3inyarh YCJIOBHUS MX O€30MaCHOTO KCIOJIL30BAaHUS B MOBCEIHEBHOM
KU3HMU, BBIMOJHATH SKCIEPUMEHTHI MO HUCCIEAOBAHMIO (PU3UYECKHUX SIBJICHUN U
IPOLIECCOB C MCIOJb30BAaHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHHM, MNpHU 3ITOM
dhopmyMpoBaTh NpodiaeMy/3a1ady M TUMOTE3y Y4EOHOTO IKCIEpUMEHTa, COOUpaTh
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YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH
BBIBOJIbI; OCYIIECTBIISTH MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYUH,
IpU 3TOM BBIOMpATh ONTUMAJBHBIN CIOCOO M3MEPEHHS U UCIOJIb30BaTh U3BECTHHIC
METOJIbl OIEHKH MOTPEUTHOCTEH W3MEpPEHUN; HCCIEA0BATh 3aBUCUMOCTH MEXKITY
(GUBUYECKUMH BEIMYMHAMH C HCIIOJIB30BAHUEM TMPSMBIX H3MEPEHHH, TPHU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yibTaThl MOJYYCHHOW 3aBHCHMOCTHU
(M3UYECKUX BEIIMYWH B BUJIC TAOJHIl U TPaHUKOB, I€IaTh BHIBOABI MO pe3yjbTaTaM
UCCIIEIOBaHMs; COOMIOaTh IMpaBWwia O€30MacHOro TpyAa NpU MPOBEACHUU
UCCJICIOBAHUNM B paMKaX ydeOHOTO 3KCIEPUMEHTa, YYEOHO-HCCIEI0BATEIbCKON U
NPOEKTHOW JIESITEIbBHOCTH C MCHOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U
1abopaTOpHOTO O0OpYAOBaHUS; pellaTh Pacu€THBIE 3a/ladyd C SBHO 3aJJaHHOU
(bu3nyecKoil MOJIENbI0, UCMOJIb3Ysl (U3UYECKHE 3aKOHBbl M MPUHIUIIBI, HA OCHOBE
aHaju3a yCJOBHUS 3a/aud BbIOMpaTh (U3UYECKYIO MOJIEJb, BBIACIATh (DU3UUYECKUE
BEJIIMUUHBI U (DOPMYJIbI, HEOOXOAUMBIE JJIsi €€ pEIIeHUsl, MPOBOJIUTH PACUETHl U
OIICHUBATh PEATLHOCTh MOJYUYCHHOTO 3HAYCHUsI (PU3MUECKON BEIUYUHBI; pEIIaTh
KAQUEeCTBEHHBIC 33Jla4d: BBICTPAUBATh JIOTMUYECKA HEMPOTUBOPEUYUBYIO ILEMOYKY
PacCyXXJIEHUH C OMOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKUE
SABJICHUS;

WCIIOJIb30BaTh TMPH PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC HH(OpPMAIMOHHBIC
TEXHOJIOTUU [IJIsl TOMCKA, CTPYKTYpPUPOBAaHMS, WHTEPHPETALMH W MPEICTABICHUS
y4eOHOW ¥ HAay4YHO-TIONMYJSAPHON HH(POpMALUM, TIOJYYCHHOW U3 Pa3INYHbIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJy4aeMyro HH(POPMAIMIO; MPUBOIUTH
MIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
O0OBSACHEHHE MPOILIECCOB OKPYXKAIOUIETO MUPA, B PAa3BUTHE TEXHUKH U TEXHOJOTHUNA;
MCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B TOBCEIHEBHOW KWU3HH IS
obOecrieueHrs 0€30MacHOCTH TIPU OOpallleHUHW C MpUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMH, JJISi COXPAHECHHS 370POBbS U COOJIOJICHUS HOPM 3KOJOTUUYECKOTO
MOBEJICHUSI B OKpYXalolen cpesie; paboTaTh B TPYMIE C BBHIITOJIHCHHEM Pa3IMYHbBIX
COLIMAJIBHBIX POJIEH,

IUIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACIPEAENsATh OO0S3aHHOCTH U
IJIJAHUPOBATh JIESTEIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHHBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B pELICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K xoniy oOyuenust B 11 kjacce nmpeiMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPAX pOJb U MecTo (Pu3uMKd B (HOpMHPOBAHUH
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B IPAKTUYECKOW MACATENBHOCTU JIIOAEH, LEINOCTHOCTh U E€IMHCTBO
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(U3UYECKOW KApTUHBI MHpPA; YYUTHIBATh TPAHUIBI TPUMEHEHHUS H3yYEHHBIX
(GU3UYECKUX MOJeNIeH: TOYCUHBIH JJICKTPUYCCKUN 3apsjl, Jyd CBETa, TOYCYHBIN
HUCTOYHHK CBETa, SJACpHAs MOJEIbh aToMa, HYKJIOHHAs MOJElIb aTOMHOIO sjipa MpH
permeHNM (U3NYECKUX 3aj7adv;, pacrno3HaBaTh (pU3WYCCKHUE SIBICHHUS (TIPOIECCHI) H
OOBSACHATHP WX HAa OCHOBE 3aKOHOB OJJICKTPOJWHAMUKH W KBAHTOBOW (DU3HKHU:
ANEKTPUYECKasi TMPOBOANUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE
JIEHUCTBUA TOKA, B3aUMOJICCTBIE MAarHATOB, YJICKTPOMArHUTHAS UHIIYKINS, TEHCTBUC
MarHUTHOTO TIOJIS Ha MPOBOJHKK C TOKOM W JBIKYIIIHIACS 3apsif, SIEKTPOMArHUTHBIC
KoJcOaHWs W BOJHBI, NPAMOJMHEHHOE pacIpoCTpaHEHHUE CBETa, OTPaKCHHE,
npesioMiICHUE, HHTepdepeHITns, TudpaKiys 1 TMOJIpU3allus CBETa, TUCIICPCUsS CBETa,
dboroanekTpudeckuii dhdext (pororddekr), cBeTOBOE HaBlIeHHE, BO3HUKHOBCHHE
JUHEHYATOr0 CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHass W HWCKYCCTBCHHAs
PaIMOAaKTUBHOCTh; OIMCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUCCKHE,
MarHuTHBIC, ONTHYECKHE, JJICKTPUYECCKYI0 TPOBOAUMOCTh Pa3IUYHBIX Cpel) U
AIIEKTPOMATHUTHBIC SIBICHHS (MPOIECCHI), HCHONIB3YA (DHU3NYECKUE BEITNIUHBI:
ANICKTPUYECKUN 3aps, CHUJIa TOKa, DSJEKTPUUECKOE HAMPSHKCHHUE, DJICKTPUUYECKOE
CONIPOTHUBJICHUE, PA3HOCTH IMOTEHIIMAJIOB, 3JEKTPOJBHIKYIAs CHiia, padoTa TOKa,
WHIYKIIMS MarHuTHOrO ToJisg, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTB
KAaTYIIKA, DHEPTUS DJICKTPUYCCKOTO W MArHWUTHOTO IIOJICH, IMEepHOa M 4YacToTa
KojeOaHnii B KoJieOaTEIPHOM KOHType, 3aps] HW Cujla TOKa B IIPoIecce
TApMOHUYECKUX DOJCKTPOMArHUTHBIX  KOJcOaHWi, (OKYCHOE pACCTOSHHUE W
ONTHYECKas CUJIa JIMH3BI, TPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHUI CMBICIT
HCIIOJB3YEMBIX BEIMYMH, WX O0003HAYCHUS] W CIUHMIIBI, YKa3bIBaTh (POPMYJIbI,
CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEIIMUYNHAMU;

ONMCHIBAaTh H3YYEHHBIC KBAHTOBBIE SBJIICHUS W MPOLECCHI, HCIOJb3Yys
(br3MYeCcKue BETUYHHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa
CBETa, DHEPTUS U UMIYJIbC (HOTOHA, MIEPUOJ TOTypacIaga, IHEPTUS CBSI3U aTOMHBIX
sanep, MpU ONMUCAHWUU TPABWIHHO TPAKTOBATh (PU3WYECKUNU CMBICH HCTOIB3YEMBIX
BEJIMYMH, X 0003HAUYECHHUSI U €IMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(hU3MYECKYI0 BEJTMYUHY C JAPYTUMHU BEJIMUMHAMU, BHIYUCIIATh 3HAUCHUE (HU3NUECKOM
BEJIMYMHBI, aHAJTU3UPOBATh (U3HYECKHE TPOLECChl W  SBJICHUS, MCHOJIb3Ys
¢du3nyeckue 3aKOHbl M MNPUHLMIBL 3aKOH OMma, 3aKOHBI TOCJIEAO0BATEIBHOIO U
MMApAJUICIIBHOTO  COCIUHEHUS NPOBOAHUKOB, 3akOH Jlxoyns—JleHna, 3akoH
AJIEKTPOMArHUTHOM WMHAYKIUHU, 3aKOH MPAMOJMHEWHOTO PaCIpOCTPAHEHUS CBETA,
3aKOHBI OTPaKEHUs CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE DUHINTEHHA 1JIs
dboToadekra, 3aKOH COXpAaHEHHUs SHEPIHM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH
COXpPAaHEHMUSI DJIJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHWs MAcCOBOTO 4YHCIA,
nocTyJiatel bopa, 3aKOH paguoakTUBHOIO pacnaja, Iph 3TOM Pa3inyaTh CIOBECHYIO
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(GOpMYTUPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHUE WM YCIOBUA (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH; OTIPEEIISITh HAIIPABJICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO
MOJIs MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa U cuibl JIopeHia; cTpouTh M ONMUCHIBATH
N300pakeHue, Co3aBaeMoe TIIOCKUM 3€PKajioM, TOHKOH JIMH301;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU U
IPOLIECCOB C MCIOJb30BAaHUEM IMPSMBIX M KOCBEHHBIX HU3MEPEHUU: TpPU ITOM
dbopmyaupoBaTh MpodiIeMy/3amady U THIOTE3Y Y4eOHOTO SKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 000pYAOBaHUSA, IPOBOJUTH OMBIT U (HOPMYINPOBATH
BBIBOJIBI; OCYIIECTBIISITh MPSIMbIC M KOCBCHHBIC M3MEpPEHUS (U3MYCCKUX BEITUUMH,
IIPU 3TOM BBIOMpATh ONMTUMAIBHBIA CIIOCOO M3MEPEHUS! U HCIOJIb30BATh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN U3MEPEHUI; NCCIIeI0BaTh 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH C WCIIOJB30BAHUEM TMPSAMBIX HW3MEPEHUN: MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBATH PE3YyJbTaThl MMOJYYECHHOM 3aBUCUMOCTH (HU3HUECKUX
BEIMYMH B BHJAE Tabmuil W rpaduKoB, JelaTb BBIBOABI MO pe3yJbTaTaM
UCCJIEIOBAaHMs; CcOOMIoAaTh TMpaBwia O€30MacHOro TpyJda MOpU IPOBEIECHUU
WCCJICIOBAaHUM B paMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-MCCIIEeNOBATEIbCKON H
MPOEKTHON JAESITENbHOCTH C HCIIOJIb30BAHMEM W3MEPUTEIBHBIX YCTPOWUCTB U
nabopaTOpHOTO O0OpYAOBaHMS; pellaTh Pacu€THBIE 3a/ladyd C SBHO 3aJJaHHOU
(bU3UYECKON MOJENbIO, UCTIONB3Ysl (U3MYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE
aHajM3a YCJIOBHS 3a7aud BBIOMpATh (DU3MYECKYI0 MOJIETb, BBIACIATh (PU3NUYECKUE
BENTMYUHBI M (HOPMYJIBI, HEOOXOAUMBIE ISl €€ pElIeHHs, MPOBOJIUTH PACUEThl U
OILICHMBATh PEaJbHOCTh TMOJTYYCHHOTO 3HAYCHUs (U3NYECKOW BEJIMUYMHBI, pEIIaTh
KaueCTBEHHBIC 3a/ladi: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccyXJeHU ¢ OMoOpod Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (HU3NYECKHUE
SIBJICHUSI

MCIIOJIB30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(DOPMALMOHHbBIE
TEXHOJIOTMM [JIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETALUA U TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJAPHON WH(POPMAIUKA, TIOJYYCHHOW U3 Pa3TUIHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh IMOIy4aeMyl0 HH(GOpPMalUio; OOBICHSITH
NPUHLIMIBI JEHCTBUS MAalIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, paziuvaTth
yCIOBHSI MX O0€30MacHOr0 MCHOJb30BAHMS B TOBCEAHEBHON »KW3HH; TNPUBOJIUTH
MpUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, B
00BSCHEHHE MPOILIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
MCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B TMOBCEIHEBHOM KWU3HM IS
oOecnieueHrs O€30MacCHOCTU MpU OOpalleHuH C MpUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, Ui COXPAHEHHs 30pPOBbS U COOJIONCHHS HOPM 3KOJIOTUYECKOTO
MOBE/ICHUS B OKpY’Kalolllel cpene; padoTaTh B IPyNIeE C BHIMOJIHEHUEM Pa3IMYHbIX
COLIMAJIbHBIX POJIEH, IUIAHUPOBATh PaAOOTy TPYIIBIL, PAMOHAIBHO PACIPEACIATh
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00513aHHOCTH U IIaHUPOBATH ACATCIBbHOCTDL B HCCTAHIAPTHBIX CUTYyallUAX, aACKBATHO

OIICHMBATh BKJIAJ[ KKIOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHUE paccMaTpUBAcMOM
poOJIEMBI.

CrnenuajbHble pe3yJbTaThl:

° BJIAQJICHUE 3PUTEIBHO-OCSI3aTEIBHBIM  CIIOCOOOM  OOCIeNOBaHUS U
BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbeHBIX H300paKeHUI
(wTrocTpalui, CcXeM, MAaKeTOB, YEPTeXKHBIX pPHUCYHKOB, TpaduKoB H T.IL.).
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (68 1)

TemaTnueckuii 0JI0K,
TemMa

OcHoBHOe cojeprkaHue

OcCHOBHBIE BH/IBI JIeSITEJILHOCTH Yyamuxcs

PA3JIEJ 1. PU3UKA 1 METOJbI HAYYHOTI'O ITIO3HAHHMA (2 4)

1.1®u3uka 1 METOABI
HAy4YHOTO MTO3HAHUS
(29)

®duznka — Hayka o nmpupojie. Hayunsie

METO/IbI TO3HAHUS OKPY’KaroIero Mupa. Pois
9KCIIEPHMEHTA U TEOPUH B IIPOIIECCE MO3HAHUS MPUPOIBL.
DKCIIEpUMEHT B (DU3HUKE.

MopenupoBanne HU3HIECKHUX SBICHUI U ITPOLIECCOB.
Hayunsie runore3sl. @u3nueckue 3aKOHBI 1 TEOPHHU.
I'paHuIBI TPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB. [IprHIIMI
COOTBETCTBHSI.

Poie 1 MecTO QpU3MKH B OPMUPOBAHUH

COBPEMEHHON Hay4YHOH KapTHUHBI MUPA, B IPAKTUYECKON
JeSTeIbHOCTH JTI0eH

Pabora B rpymie 1o NoAroTOBKe KOPOTKUX COOOIIEHHH O POJIM U MecTe (DM3HUKH B IIPAKTHYECKOU
JIeSITEIBHOCTH JIOEH.
OcBoeHHEe OCHOBHBIX TPUEMOB PabOTHI ¢ U(POBOil TabopaTopueii mo puznke

PA3JIEJI

2. MEXAHHKA (18 u)

2.1
KunemaTtnka

(59)

Mexanndeckoe aBrxeHre. OTHOCHTEBHOCTD
MeXaHM4IecKOro ABIKeHus. CucTemMa oTcuéra.
Tpaexropus.

[epememnienue, CKOPOCTh (CPEIHSST CKOPOCTB,
MTHOBEHHasl CKOPOCTh) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX IPOEKLIMU HA OCH CUCTEMBI KOOPAUHAT.
CrnoxeHue epeMeIeHni 1 CJI0KEHHE CKOPOCTEH.
ckopeHHoePaBHOMEpHOE U paBHE IBUKEHH

I'pacuxn 3aBHCHMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHH,
IIyTH U NIEPEMEILICHU MaTCpPlaJ'leOﬁ TOYKHU OT BpEMEHHU.
CBoboxmHOE majieHne. Y CKOpeHHe CBOOOTHOTO MaIeH s
CBobopmHOe majieHne. Y CKOpeHHe CBOOOTHOTO MaIeHHsI.
Kpusonuneiinoe nemwxenue. [[BnxeHrne MmarepranbHON
TOYKHU 110 OKPY’KHOCTH C ITIOCTOSHHOM 110 MOJYJTIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAs CKOPOCTb.
INepron u wacrora obpamienus. LleaTpocTpemMurensaoe
YCKOpEHue

[IpoBenenne skcrepuMeHTa: U3yYeHUE HEPaBHOMEPHOTO IBIKEHHS C MENBI0 ONpeeTICHUs
MTHOBEHHOH CKOPOCTH; HCCIICIOBAHUE COOTHOIICHUS MEXKIY Y TSIMH, IPOHACHHBIMA TEJIOM 3a
HAyYaJILHOW C TOCJIEI0BATEIbHbBIE PABHBIC IIPOMEKYTKH BPEMEHH MTPU PABHOYCKOPEHHOM JIBUKEHUU
CKOPOCTBIO, PAaBHOM HYJIIO; U.BSI3KOH KUIKOCTH HUE JIBIKEHHS 1IapUKa B3yue

OOBsACHEHHE OCHOBHBIX MTPUHIIMITOB JCUCTBHS TEXHUICCKUX YCTPOMCTB, TAKUX KaK: CITUIOMETP,
LETTHBIE 1 PeMEHHBIE TIepelaull IBIKEHHS; ¥ YCIOBUIT WX 0€30I1aCHOTO MCIIOJIh30BaHHSA B
ITOBCETHEBHOM JKH3HH.

Perrennie pacu€THBIX 3a/1a4 C SBHO 33aJaHHON (PU3MYIECKOI MOIEIBIO C HCIOIB30BaHUEM OCHOBHBIX
(hopMyIT KHHEMATHKH.

[MocTpoenue u aHamu3 rpa)MKOB 3aBUCHMOCTEH KHHEMATHYCCKUX BETUYHUH OT BPEMEHH.
PacnozHaBanue GU3MUYECKUX SBICHHUIN B y4eOHBIX ONBITAX M OKPYKAIOLICH KHU3HHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHUE, CBOOOTHOE TTaJICHUE TEJI, IBIKCHHE 110
OKPY)KHOCTH.
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Onucanne MeXaHHIeCKOTO JBHUXCHHUS C HCIIOJIb30BAHUEM (bI/ISI/I‘-ICCKI/IX BEJIMYMH: KOOpAUHATA,
MyTh, IEPEMENICHUE, CKOPOCTh, YCKOPECHUE.

Pabora B Tpynmnax 1npu 1mjiaHupOBaHUU, NPOBEACHUU U UHTCPIPETAIUN PE3YJILTATOB OIBITOB U
aHaJIN3¢ NJOIMMOJIHUTCIIbHBIX HCTOYHUKOB I/IH(i)OpMaLII/II/I 110 TEMC

2.2 [Ipunuun otHocurensHocTH [anunes. IIpoBeneHre SKCIIEpUMEHTA: UCCICJOBaHUE
Junamuka [epser1ii 3axoH HeroToHa. MIHEpnanbsHbIe CHCTEMBI 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MIPYKHHE U PE3HHOBOM 00pasIie, 0T uxX
(7 9) oTcyéra. nedopMaryy; u3ydeHne ABKEHUS OpycKa 0 HAKJIOHHOH MJIOCKOCTH; UCCIICJOBAaHHE
Macca tena. Cuna. [Ipusiun cynepnos3uiuu cuil. Bropoit | ycnoBuii paBHOBecHs TBEPIOTO TeNa, UMEIOLIETO OCh BpAIlCHHS.
3akoH HeroToHa 17151 MaTepuanbpHO# Toukd. Tperuii 3akoH | O0bscHEHHE 0COOEHHOCTEH PaBHOMEPHOTO U PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBUYKEHHUS,
HeroToHa 1711 MaTepHaIbHBIX TOYCK. CBOOOTHOTO MaJIeHHs T, IBIKESHHS 110 OKPY)KHOCTH HA OCHOBE 3aKOHOB HEIOTOHA, 3aK0oHa
3aKkoH BceMHUpHOTo TAroteHus. Cuina Tsoxectu. Ilepsast BCEMUPHOTO TATOTEHUS.
KOCMUYECKasi CKOPOCTb. OOBsiCHEHHE OCHOBHBIX MPHHIIUIIOB EUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK TOIIUITHUKH.
Cuna ynpyroctu. 3akoH ['yka. Bec Temna. OOBsiCHEHNE ABHKCHUS HCKYCCTBEHHBIX CITyTHHUKOB.
Tpenue. Buns! TpeHus (OKOs, CKOJBKEHUS, KAYCHNU ). Pemenne pacu€THBIX 3a11a4 C SBHO 3aTaHHON (PH3HYECKOI MOJEIBIO C HCIOIb30BAHIEM OCHOBHBIX
Cuna tperus. Cyxoe TpeHue. Criia TpeHHs CKOJBKEHUS U | 3aKOHOB M (hOpMYIT AMHAMHKH.
ca TpeHust nokos. KoagdumyeHt Tpenus.
Cua cConpoTUBIIEHUS IPU IBU)KEHUU Tella B )KUAKOCTH
WU Tase.
IMoctynarensHOE U BpamaTenbHOE ABHKEHNE a0COMIOTHO
TBEPAOTO Tena.
MOoMeHT CHiIbl OTHOCHUTENIBHO OCH BpamieHus. I1nedo
CHJIBL. Y CIIOBHSI paBHOBECHSI TBEPIOro TeJa
Pacnio3HaBaHme Qu3nUecKuX SIBICHHH B yIEOHBIX OIBITaX M OKPY)KAIOMIEH JKI3HU: HHEPIHS,
B3aUMOJICHCTBHE TEIL.
AHanu3 Gpu3NUecKnX MpOIECcCOB U SBJICHUI C HCIIOJIB30BAHUEM 3aKOHOB U NMPHHIIUIIOB:
3aKOH BcemupHoro TsaroteHus, I, IT u 111
3akoHbI HpI0TOHA, IPUHLIUI CYNEPIO3ULIUH CUJI, IPUHIUI PAaBHOIPABHOCTH HHEPLUAIBHBIX
cucreM oTcyéra
23 HNmmnynsc MaTepuanbHON TOUKH (Tena), [IpoBenenue sKCriepuMeHTa: U3y4eHHe a0COIIOTHO HEYIPYroro yAapa ¢ MOMOLIbIO IBYX

3aKOHBI COXpaHCHHUA B
MCXaHUKE
(61)

CHCTEMBI MaTepUabHBIX TOUeK. VIMITyIbC CHITBI 1
HN3MEHEeHHUE UMITYIIbCa Tea. 3aKOH COXPAaHEHHS HMITYJIbCa.
PeaxTuBHOE JBIDKECHHE.

Pa6ota cuibl. MOIIHOCTB CHITBI.

Kunernueckas sHeprus MatepuaibHoi Touku. Teopema
00 M3MEHEHNH KUHETHYECKO YJHEPTHH.

Iorenmmansaas sHeprus. [loTeHMaNbHAS SHEPTHA
yIpyro aehopMUPOBaHHO NpyXuHEL [loTeHnMambHas
SHEPTHs TeNa BOIM3H IIOBEPXHOCTH 3EMIIH.
[ToTeHUMANbHBIE U HEMOTEHIUAIbHBIE

OJJWHAKOBBIX HUTAHBIX MaATHHUKOB,; UCCIICIOBAaHUC CBA3H pa60TLI CHJIBI C U3SMCHCHHUECM
MEXaHHYIECKOU OHEPTUH TEJIa Ha MIPUMEPE PACTSIIKEHUS PE3UHOBOIO KT'yTa.

Pemenne paC'{éTHBIX 3aJa4 C ABHO 3aJaHHON (1)1/I3I/I‘I€CK0171 MOJCIBIO C UCITOJIB30BAHHUEM -OCHOBHBIX
3aKOHOB U d)OpMy.]'l JAHAMUKH U 3aKOHOB COXPaHCHUA.

Pemenue kauecTBEHHBIX 3a/1a4 € Ol'lOpOI\/'l Ha U3Y4YCHHBIC B pa3feie «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTHU U (1)1/[31/['—[60[(1/16 ABJICHUA.

Omnucanre MEXaHUIECKOTO JABHKCHHUSA C UCITIOJIb30BAHHUEM CbI/ISI/I'ieCKI/IX BCIIMYHUH
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cuitbl. CBs3b pabOThI HETIOTEHIMATIBHBIX CUIT

C U3MCHCHHUEM MEXaHMYECKOH SHEPTUU CUCTEMBI TEIL.
3aK0H COXpaHCHUS] MEXaHIMUECKON SHEPTUH.
Yupyrue v Heynpyrie CTOJIKHOBEHUS

HMITYJIbC TeJla, KHHEeTHUeCKast SHepTHs, TOTeHIaNbHas SHepTHs, MeXaHndecKas paboTa,
MeXaHH4eCKasi MOIHOCTb.

Amnanu3 GpU3n4ecKHX MPOIECCOB U SIBICHUN ¢ HCMONb30BaHUEM 3aKOHA COXPAHEHH MEXaHUIECKOM
SHEPrHH, 3aKOHA COXPAaHEHHs HMITYIIbCA.

OOBsCHEHHE OCHOBHBIX MPUHIIUIIOB JEUCTBUS TEXHUUECKUX YCTPOMCTB, TAKUX KaK: BOJAOMET,
KONEp, NPy UHHBII TUCTOJIET.

OOBsICHEHHE IBIDKCHUS PaKeT C ONOPOH Ha M3yYeHHbIe (PM3MIECKHUE BETUINHEI U 3aKOHBI
MEXaHUKH.

Hcnonp3oBaHue Mpu MOAr0TOBKE COOOIICHNH 0 MPIMEHEHHH 3aKOHOB MEXaHUKH COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUI! ISl HOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETA[N

U MIPEACTABICHUS HH(POPMAIHHN, KPUTHIECKHH aHAIN3 HOTydaeMoi HHOpMauu

PA3JIEJI 3. MOJIEKYJIIPHASI®U3UKA UTEPMOJANHAMUKA (24 )

3.1

OCHOBBI MOJICKYJISIPHO-
KUHETUYECKON TEOpHH
()

OCHOBHBIC MOJIOXKECHHUSI MOJICKYJIAPHO-KHHETHYECKOM
Teopun. bpoyHoBckoe nBmkenue. Juddysus. Xapakrep
JIBIDKEHMS U B3aUMOJIEHCTBHS YaCTHI BelnecTBa. Mojaenun
CTPOEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEN U OOBICHEHNE
CBOMCTB BelleCTBa Ha OCHOBE ATHX MoJelieii. Macca
mouekyi. KonnuectBo Bemectsa. [TocrosiHaas ABoraapo.

IIpoBeneHne sKcriepuMeEHTA: ONPEIEIEHNE MACChl BO3yXa B KIIACCHON KOMHATE HA OCHOBE
n3MepeHnit 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/AyXa B HEl; UCCIeJOBaHHE
3aBICHMOCTH MEXTy IapaMeTpaMH COCTOSIHUS Pa3pex eHHOTO rasa.

TennoBoe paBHOBecue. Temneparypa u e€ u3mMepeHue.
[Ixana remneparyp Llenbcust.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYIIPHO-KHHETHIECKOH TEOPHH HCATHHOTO Ta3a.
AbcomoTHas TeMIepaTypa Kak Mepa cpeqHei
KHHETHYECKON SHEPTHH TEIIOBOTO JBHKEHHS YaCTHI
rasa. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon Jlansrona. M3zonporeccs! B
HNACAJIBHOM T'a3€ € MOCTOAHHBIM KOJMYCCTBOM BCIICCTBA.
I'padmaeckoe npeacTaBIeHHe H30MPOIIECCOB: H30TEPMa,
n3oxopa, n3obdapa

OOBsiCHEHHE OCHOBHBIX MPUHIIMIIOB ISUCTBUI TEXHUUECKHUX YCTPOMCTB, TAKMX KaK: TEPMOMETP H
6apoMeTp; 1 YCIOBHI HX 0€30MacHOTO UCTIOIb30BAHMS B TOBCEJHEBHOM KU3HH.

Pacnio3HaBaHue u3nuecKkuX sIBJICHUH B y4EOHBIX OIBITaX U OKpY)Karomen sxu3Hu: quddy3us,
OpOYHOBCKOE JIBI)KEHHE.

OmnncaHue TeIIOBBIX SBICHHH C UCIIONB30BaHHEM (DH3HIECKIX BEIMUHH: JaBICHHUE Ta3a,
TeMIIepaTypa, CpeAHssI KHHETHIECKask SHEPTUs XaOTHIECKOTO IBIKEHHS MOJIEKY!I,
CpeHEKBaAPaTUIHAsT CKOPOCTh MOJIEKYIL.

AHanu3 Gpu3NUecKuX MPOIECCOB U SBJICHUI C HCIIOJIB30BAaHUEM MOJIEKYIISIPHO-KHHETHYECKON
TEOPHH CTPOEHUS BEILIECTBA, [A30BbIX 3aKOHOB, CBSA3U CpeIHEel KHHETHUECKON SHEpIUU TEIIOBOTO
JIBIDKEHHS MOJIEKYJI ¢ aOCOJIIOTHOHM TeMIepaTypoi.

Pemenne pacu€THBIX 3a1a4 C SIBHO 3aaHHOH (DM3MIECKOH MOMEIBIO C HCIIOIb30BAHIEM OCHOBHBIX
nonoxenuit MKT, 3axoHOB U popMysT MOJEKYISIpHOI HU3HKH.

Pa6oTa B rpynnax npu miaHHpPOBaHUHM, TPOBEACHUU U MHTEPIIPETALIMU PE3yJIbTAaTOB OIBITOB U
aHaNM3e JIOMOJHUTEIbHBIX HCTOYHUKOB HH(OPMAIIUK MO TeMe

3.20cHOBBI

TepMonnHamuueckas cucreMa. BHyTpeHHss sHeprus

IIpoBeneHNEe yUEHHUECKOTO SKCIIEPUMEHTA: U3MEPEHUE YASIbHON TEMI0EMKOCTH BELIECTBA.
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TEpMOAUHAMUKHI TEPMOANHAMHIECKOIN CHCTEMBI M CIIOCOOBI €€ u3MeHeHNs. | OObsICHEHHEe OCHOBHBIX MPHHIIUIIOB ASHCTBUS TEXHUYECKHX YCTPONCTB, TAKUX KaK: JBUraTelb
(10 9) KonmecTBo Temnots! u padorta. BHyTpeHHsIs SHeprus BHYTPEHHETO CropaHusi, OITOBOM XOJIOAMIFHIK, KOHIHUIHOHED; U YCIOBHH HX 6e3-0mac-HO-TO
OJTHO- HCIIOBb30BAHMS B ITOBCEJHEBHOM JKU3HH.
aTOMHOT'O MeabHOTO ra3a. Buasl Teruonepenaqn: OmnncaHne U3y4eHHBIX CBOHCTB TEI M TEIUIOBBIX SIBJICHUI C HCIIOIb30BaHUEM (PU3MUECKUX
TEeTJIONPOBOIHOCTD, KOHBEKIIHS, H3TydeHHE. Y IeNbHas BEJIMYMH: JJABJICHHUE Ta3a, TeEMIIepaTypa, KONUUECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, paboTa rasa.
TeMmI0EMKOCTh BelecTBa. KoIMdIecTBO TEMIOTHI IpH Pemienne pacu€THBIX 3a1a4 C IBHO 3aaHHON (pU3MUECKOH MOJEIBIO C UCTIOIb30BAHHEM OCHOBHBIX
Temyonepeaaye. 3aKOHOB ¥ ()OPMYJT TEPMOTHMHAMHKH.
[Monstue 06 agnabarHom nporecce. [lepBrrit 3akoH Pemenne kauecTBEHHBIX 33/1a4 C OITOPOil Ha M3ydeHHBIE B paszerne «MoekymsipHast GU3HuKa 1
TepMoANHaMHKH. [IprMeHeHne IepBoro 3aKoHa TEePMOANHAMHUKA) 3aKOHEI, 3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS.
TEePMOANHAMHKH K n3omnporeccaM. ['papuueckas Pabora B rpymnmax npy aHaiu3e JOIOJHATEIEHBIX HCTOYHHKOB HH(POPMALUK IO TeMe
WHTEpIpeTanus padoTHI rasa.
Bropoii 3axoH TepmoauHaMuku. Heobpatumocts
MIPOLIECCOB B MIPUPOJIE.
TerutoBbre MamuHbL. [IpUHIUITEL TEHCTBHS TEIIIOBBIX
ManivH. [Ipeobpa3zoBaHus SHEPTUU B TEIUIOBBIX MallInHAX.
KIIJI TermoBoit mammnsl. Hukn Kapuao u ero KIT.
DKOJIOTHYECKHE TPOOIEMBI TEIIO3HEPT e-THKH
33 [Mapoo6pa3oBanue u koHaeHcanus. Mcnapenue u [TpoBeneHne HKCIIEpIMEHTA: U3MEPEHHE OTHOCHTEIILHON BIXXKHOCTH BO3/IyXa.

ArperaTHbIE COCTOSTHHSA
BemecTB (5 4)

KuneHne. AGCONIOTHAS U OTHOCHTEIbHASI BIAXKHOCTh
Bo3yxa. HacwilenHnslil nmap. Y aenbHas Temnora
nmapooOpa3oBaHus. 3aBUCUMOCTD TEMIIEPATYpPhl KUTICHUS
OT JJaBJICHUS.

OOBsACcHEHNE OCHOBHBIX NPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOMCTB, TAKMX KaK: TUHTPOMETpP U
MICHXPOMETP, KAIOPUMETP; U YCIOBUH MX 0E30IIaCHOTO HCIIOIB30BAHMUS B IIOBCEIHEBHOM KHU3HH.

Teépmoe Temo. Kpucranmmueckue u aMmopQHEIe Tema.
AHM30TpONUSI CBOMCTB KPUCTAIOB. JKNAKNE KPUCTAIIIBL
CoBpeMmeHHble MaTepHaibl. [InaBnenue u
KpHUCTaJUIM3alys. Y iefibHas TeIUI0Ta IUIaBIeHUS.
CyOnumarnus.

YpaBHeHHE TEIIOBOTO OajlaHca

OmnncaHne NPUHINIIOB MOTYyYEeHUsI COBPEMEHHBIX MAaTEPHANIOB, B TOM YHCIIE HAHOMATEPHAIIOB.
Pemrenne pacu€THBIX 3a1a4 ¢ SBHO 331aHHOI (PU3NIECKON MOAENBIO C UCTIONIF30BAHUEM YPaBHEHUS
TEIJIOBOro OanaHca.

Pemenne kauecTBEHHBIX 337124 C OMOPOil Ha U3YUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PM3HIECKHE
SIBJICHUA 110 TEME.

Pacrio3HaBanme Gpr3nMUECKUX SIBICHUH B yUeOHBIX ONBITAX U OKPYIKAIOIIEH KU3HU: Jedopmariys
TBEPABIX TEN, HATPEBAHUE U OXJIAYKACHNE TeJl, I3MEHEHHE arperaTHBIX COCTOSIHUH BEIIeCTBa U
00BSCHEHNE NX Ha OCHOBE 3aKOHOB U (hOPMYIT MOJICKYISIPHOH -(DH3HUKH.

Vcnons3oBanne HHGOPMAIIMOHHBIX TEXHOJIOTHH IS TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALIUH
¥ MIpeCTaBICHU HH(GOPMAIIMK MPH MOATOTOBKE COOOIICHHI O MPUMEHCHUH 3aKOHOB
MOHeKyﬂﬂpHOﬁ (bM3PIKPI 1 TEPMOAUHAMUKHU B TCXHUKE U TEXHOJIOTUAX

DJEKTPOJIMHAMMKA (24 u)

PA3JIEJ 4
4.1.
DIIeKTpOCTaTHKA
(119)

Onexrpu3anus Tel. DIeKTpudeckuii 3apsa. [IBa Buma
3EKTPUUECKUX 3apAa0B. [IpoBOHUKY, TUIEKTPUKH U
HOJYIPOBOAHUKU. 3aKOH COXPAHEHUS dJICKTPUIECKOIO
3apsna.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. Toueunsrit

IIpoBeneHne KCIIEpHIMEHTA: U3MEPEHHE MEKTPOEMKOCTH KOHICHCATOpa.

OOBbsiCHEHHE OCHOBHBIX MPUHIIMIIOB JISUCTBUS TEXHUUECKHUX YCTPOICTB U TEXHOJIOTHM, TAKUX KaK:
3NIEKTPOCKOII, 3TEKTPOMETD, INEKTPOCTaTHIECKas 3alUTa, 3a3eMIIEHUE 3JIEKTPONPUOOpPOB,
KOHJICHCATOp, KOIMPOBAIbHBIN annapar, CTpyHHbIA IPUHTEP; U YCIOBUM nX 6€30MacHOro
IIPUMCHEHHS B IPAKTUYECKOM KU3HU.
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NMEKTPUIECKUH 3apsi. DNEKTPUIECKOE MOe.
Hanpsox€HHOCTh 3nekTprueckoro noss. [puxnun
CYNEPHO3ULIUHU dEKTPUYECKUX ToJel. JIunuu
HaNpspKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabota cun anexkrpocratuyeckoro noius. [lorernuain.
PasHocTB OTEHLIMAIIOB.

ITpoBOHUKH U TUINEKTPUKHU B IIEKTPOCTATHUECKOM
noje. Jludnekrpuueckas IpOHULIAEMOCTb.
OnexrpoéMrocts. Konnencatop. DnekrpoéMKocTh
IUIOCKOTO KOHZIGHCATOpa. DHEPrus 3apskeHHOTO
KOHJIEHCaTopa

Pemenne pacu€THBIX 3a/1a4 C BHO 3aTaHHOHN (pU3NYIECKOM MOJETBIO C HCIOIb30BaHUEM
OCHOBHBIX 3aKOHOB M ()OPMYIJT 3JIE€KTPOCTATHUKH.

Pemenne kauecTBEHHBIX 33/1a4 C OITOPOH Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DH3HIECKHE
SIBIICHUSA 110 TeMe «QIEKTPOCTATUKAY.

PacniosHaBaHue pU3NUECKUX SBICHUIT B y4EOHBIX ONBITAX U OKPY)KAIOIICH JKM3HH: JJICKTPU3ALMSL
Tell, B3aUMO/ICHCTBHE 3apsiI0B; M 0OBSCHEHNE UX HA OCHOBE 3aKOHOB M ()OPMYII 3JIEKTPOCTATHKH.
OnucaHne U3y4eHHBIX CBOUCTB BELIECTBA U 3JEKTPHUUECKUX SIBICHUH C HCIONb30BaHUEM
(hU3MYECKUX BEJMYMH: JIEKTPHUUECKUH 3apsi/l, HAPsHKEHHOCTD MIEKTPUIECKOTO OIS, HOTEHIHAI,
Pa3HOCTb NOTCHIIUAIIOB, 3J1EKTPOEMKOCTb.

AHanmu3 GU3nYecKuX NPOLECCOB H SBICHHUI C HCIOIb30BaHHEM (PH3HUIECKUX 3aKOHOB: 3aKOH
COXpPaHEeHUs JIEKTPUUECKOT0 3apsi/a, 3akoH KynoHa.

Pabora B rpymnmnax npu aHaaM3e IOMOJHUTEIbHBIX HCTOYHUKOB HH(GOPMAIMHU U OATOTOBKE
COOOIIEHUI O TIPOSIBICHUH 3aKOHOB JIEKTPOCTATUKH B OKPYKAIOIIESH )KU3HN U IIPIMEHEHUH UX B
TEXHHKE

4 2TTocTOSHHBII

3JIEKTPUIECKUN TOK.

TOKH B pasiIHYHbIX
cpenax (13 4)

DneKkTpuYecKuii TOK. Y CIOBHUS CYIIECTBOBAHUS
NEKTPUIECKOT0 ToKa. McTouHnkn

ToKa. Cuita Toka. I1oCTOsIHHBIH TOK.

Hanpsoxenue. 3akon Oma Juid ydacTka

LIeTIH.

DNeKTpUIEeCKOe COMPOTUBIIECHHE. Y IeTbHOE
CONpOTHBIIEHHE BemecTBa. [locaenoBarensHoe,
napauieIbHOe, CMEIIaHHOE COeANHEHHE ITPOBOTHUKOB.
PaGota anexrpuyeckoro Toka. 3akon Jxoyns—IJlenna.
MOIIHOCTh MEKTPUUYECKOTO TOKA.

O/1C u BHyTpeHHEe CONPOTHBICHUE UCTOYHUKA TOKA.
3akon OMa 171t HOJTHOH (3aMKHYTOH) SJIeKTPHIECKOi
neru. KopoTkoe 3aMbIkanne.

ITpoBeneHne sKcIIepIMEHTA: U3yIE€HHE CMEMIAHHOTO COSMHEHNS Pe3UcTOpoB; usmeperue DJ1C
HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONMPOTHUBIICHNS; HAOIIOCHIE 3IEKTPOIIN3A.

OOBsiCHEeHHE OCHOBHBIX NPHUHIIUIIOB JEHCTBUS TEXHUUECKNX YCTPOHCTB U TEXHOJIOTUIl, TAKUX KaK:
amIiepMeTp, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa, JIEKTPOHArpeBaTelbHbIe TPHOOPEI,
3JIEKTPOOCBETHTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHBIICHHUS, BAKYYMHBIN IO, TEPMUCTOPHI U
(hOTOPE3UCTOPEI, MOIYTIPOBOAHUKOBBIA AUOM, TATBBAHKIKA; M YCIOBUH NX O€30ITaCHOTO
MPUMEHEHHS B IPAKTUIECKOI KHU3HH.

DIIeKTpOHHAs IPOBOJUMOCTb TBEP/BIX METAIIIOB.
3aBHCHMOCTb CONIPOTHBIICHUS METAJLIOB OT TeMIEPaTyphl.
CBepXIpoBOUMOCTb.

OnekTpuueckuii Tok B Bakyyme. CBoifcTBa 371€KTPOHHBIX
IYYKOB.

Pemenne pacu€THBIX 3a1a4 C SIBHO 3aaHHOH (DM3MIECKOH MOMEIBIO C HCIIOIb30BAHIEM OCHOBHBIX
3aKOHOB H (hOpMyII TeMbI «[10CTOSHHBIH AIEKTPUIECKUI TOK».

Pacrio3HaBanue Gu3MUECKUX SIBICHUH B yIEOHBIX OIBITAX U OKPY)KAIOMIEH JKH3HU: JIEKTpHUIECKast
IPOBOAUMOCTb, TEIIIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE AEHCTBUS TOKA.

AHanu3 3NIeKTPUYECKUX SIBIICHUH U MTPOIIECCOB B LETSAX MOCTOSIHHOTO TOKA C UCTIOIb30BAaHUEM
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[onynposoxnuku. CoOCTBeHHAs U IPUMECHAS
MIPOBOIMMOCTB IIOJIYIIPOBOJHNKOB. CBOMCTBA P—N-
nepexoza. [TorynpoBofHUKOBEIE TPUOOPHIL.
DNeKTPUIECKHH TOK B pacTBOPaX M paciuiaBax
NEKTPONUTOB. DIEKTPOIUTHYECKAsT AUCCOLIUALIHS.
DNEeKTPOIn3.

DNeKTpHYeCcKUil TOK B ra3ax. ATeabHbIH 1 -CaMoCcTo
caMOCTOSITeNbHBIN pa3psa. Monnus. [Tnazmane

3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH NOCIEA0BATENLHOTO U NAPAIIENbHOTO COSAUHEHUS
IIPOBOJHUKOB, 3aK0H Jlxkoyns—JleHna.

OmnwrcaHne U3y9eHHBIX CBOMCTB BEUIECTB U MICKTPUIECKHX SIBICHUI ¢ UCIIOIB30BaHHEM
(hM3NYECKUX BEIMYHH: SJICKTPUUECKHN 3apsii, CHJIa TOKA, 3JeKTPHIECKOe HalpsDKeHHE,
3JEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh MoTeHuanos, J/1C, paboTa Toka, MOIIHOCTb TOKA.
Hcnonp3oBaHne HHPOPMAIMOHHBIX TEXHOIOTHHI JUIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUH
U MIPEACTABICHUS HH(POPMAIIHHU NIPU TTOJTOTOBKE COOOIIEHUIT 0 MPUMEHEHUH 3aKOHOB ITOCTOSTHHOTO
TOKAa B TEXHUKE U TEXHOJIOTHSIX

Pezeps (19)

11 KJIIACC (68 1)

TemaTnueckuii 0JI0K,

OcHOBHOe coiep:kaHne

OcCHOBHBIE BH/IBI AEATECJIbHOCTH YHYALIUXCH

TeMa
PA3JIEJI 1. DJIEKTPOJIUHAMMKA (11 4)

1.1 ITocTositHHBIE MarHUTEL. B3auMOAEHCTBHE MMOCTOSHHBIX [IpoBeneHne skcnepuMeHTa: U3yYeHHE MATHUTHOTO TOJIA KaTYIIKU C TOKOM; HCCIICIOBAaHHE

MarauTHoe 1oJe MarHutoB. MarautHoe noje. Bekrop MaruutHoM JIEHCTBUS TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM; UCCJIEZIOBAHUE SIBICHUS DJIEKTPOMarHUTHOM

(119) UHAYKIMU. [IpuHIMI Cyneprno3uluy MarHUTHBIX TOJIEH. WHAYKLUH.

JIuauu MarautHOM MHAYKUMK. KapTuHa nuHuit
MarHUTHOW MHIYKLUH MOJIS TOCTOSHHBIX MarHUTOB.
MarsuTtHoe 1nosie NpoBoJHUKA ¢ TokoM. KapTuna nuHuit
HMHAYKIIMU MarHUTHOTO

0JIS1 JUIMHHOTO MPAMOTO IIPOBOJHHMKA U 3aMKHYTOTO
KOJIBLICBOT'O IIPOBOJHUKA,

KaTynku ¢ TokoM. OnbIT Opcrena. Bzaumoneiicteue
MIPOBOJHUKOB C TOKOM.

Cuna Amniepa, e€ MOZLyJIb U HaIlpaBJIEHUE.

Cuna Jloperna, e€ MOy U HanlpaBiieHHe. J[BikeHne
3apsHKEHHOM 4acTHIBI B OAHOPOJHOM MarHUTHOM IIOJIE.
PaGota crsl

Jlopena.

SIBneHue 31eKTpOMarHuTHON MHAYKUMU. [IoTOoK BekTOpa
MarHuTHOH uHAyKIMK. DJ1C nHayKIMy. 3aKoH
2JIEKTPOMAarHuTHOM unnykuuu Gapazes.

Buxpesoe anexrpudeckoe none. 31C nHgyKIun B
MIPOBOJHUKE, IBIKYLIEMCS 110~

OOBsiCHEHHE OCHOBHBIX MPUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK: TIOCTOSTHHBIS
MAarHuThl, 3JIEKTPOMArHUThI, JIEKTPOBUIaTeN b, YCKOPHTEIH dJIEMEHTAPHBIX YaCcTHII,
WHIYKIMOHHAS 11€4b; M YCIOBHH MX 0€30MacHOr0 MPUMEHEHHS B MPAKTHIECKOH KU3HH.

Penrenne pacuy€THBIX 3a/1a4 Ha IPUMEHEHUE (GOpMYJT TeMbl «MarHuTHOE Toje. DIeKTPOMarHUTHAS
UHIYKLHS.

PenreHne Ka4eCTBEHHBIX 3a/1a4 C OMOPOil Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H (U3HYECKHE
SIBJICHUs1 TeMbI «MarHuTHOE roJjie. DJIeKTPOMarHuTHAsT HHITYKIHSD).

OmnpezeneHne HapaBIeHNs] BEKTOPA HHAYKIUM MarHUTHOTO MOJIS TPOBOJHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHna.

PacriosHaBaHue HU3NUECKHX SBJICHUIT B YUEOHBIX ONBITAX U OKPYKAOIIeH KM3HH: B3aHMO-

CTYNaTeIbHO B OJJHOPOTHOM MarHUTHOM MOJIE.
[Ipasuio Jlenna.

JIeCTBIE MarHUTOB, JIEKTPOMATrHUTHAS HHAYKIHS, IeHICTBUE MArHUTHOTO TIOJIS Ha TIPOBOIHUK C
TOKOM H JABIKYIIUICS 3apsil.
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WnnyxtuBHOCTS. SIBNeHNe camonHAyKmn. DJ]C
CaAMOMHYKITUH.

DHeprus MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.
DJEeKTPOMAarHUTHOE MOJIE

Ananus SJICKTPOMAarHUuTHBIX SIBIICHUH C UCIIOJIb30BaHUEM 3aKOHA 3HeKTpOMaFHHTHOfI HHAYKIHH.
Onucanne HU3YyYCHHBIX CBOWCTB BEIIIECTB U OJIEKTPOMArHuTHBIX SIBJICHUH C MCTIOJIb30BAaHUEM
(1)I/I3I/I‘IGCKI/IX BCJIMYUH: HHAYKIUSA MaroHiTHOI'O I1OJIA, CUJIa AMnepa, culia J'IopeHL[a, HUHAYKTUBHOCTH
KaTylKH, SHEPTU SJICKTPUICCKOTO 1 MarHuTHOI'O TToJIei

PA3JEJI OJIHBIKOJIEBAHUS 1 B

2 (24 4)

2.1 KonebatenbHaas cuctema. CBOOOAHBIE MEXaHIMUYECKHE [IpoBeneHne sKcrepuMeHTa: UCCIEI0BaHIE 3aBUCHUMOCTH MIEPUOJIa MaJIbIX KoJleOaHui Tpy3a Ha
MexaHu4ecKkue u konebanus. ['apmonmyeckue konedbanus. [lepuon, HHUTH OT JUIMHEI HUTH ¥ MacChl Ipy3a; HCCIIEA0BaHNE IEPEMEHHOTO TOKA B LIETH U3
JJIEKTPOMArHUTHBIE 4acToTa, aMIUIMTyaa U (asa konedanui. [TpyxuHHEIH MIOCJIE/IOBATEIFHO COSTMHEHHBIX KOHACHCATOPa, KaTyIIK! U Pe3NCTOpa.
KoJeOaHus MasTHHK. MaTteMaTH4ecKuii MasTHUK. Y paBHEHHE OOBsiCHEHHE OCHOBHBIX IPUHIIAIIOB JISUCTBUS TEXHUUECKHUX YCTPOIMCTB, TAKUX KaK:
(99) rapMOHHYECKUX Kosebanuil. [IpeBpaiienne sHEpru Ipy | MEKTPUIESCKHN 3BOHOK, T€HEPaTOp IIEPEMEHHOTO TOKA, IMHUHU JIEKTPOoIepeatd; U yCIOBUil NX
TrapMOHUYECKUX KOJIeOaHUSX. 6€301acHOT0 IPUMEHEHUS B IPAKTHIECKOMN KHU3HU.
Komnebarenbuplii koHTYp. CBOOOIHBIEC JJICKTPOMarHuTHEIE | Penienne pac4€THBIX 3a/1a4 ¢ SBHO 3aJaHHON (U3MYECKOH MOJEBIO C HCIOIb30BAHUEM OC-
KOJIeOaHUs B UJICAIBHOM KOJIeOaTeIbHOM KOHTYPE.
AHaOrHs MeXIy MEXaHUIECKUMH U
JIEKTpOMarHUTHBEIMHU Kosiebanusivu. ®opmyna TomcoHa.
3aKoH COXpaHEeHHUS SHEPTUHU B UACATEHOM KOJe0aTeIbHOM
KOHTYpe.
[IpencraBienue o 3aTyXaloMUX KOIEOAHUSAX. HOBHBIX 3aKOHOB M ()OPMYJI, OIIMCHIBAIOIINX MEXaHUIECKHE U 3JTEKTPOMAarHUTHBIE KOJICOAHNS.
BemyxaeHHbIe MexaHHdecKre Koebanus. Pe3oHaHc. Omnncanne H3y4eHHBIX MEXaHUIECKHUX M JIEKTPOMATHUTHBIX KOJIeOaHMI C NCTIOTb30BAHIEM
BeIHyXI€HHbIE 2I€KTPOMAarHUTHBIC KOJIEOAHNS. (hU3MUECKUX BEJIMYHH: TIEPUO M JacTOTa KosieOaHuUi, aMIIMTy/a U (a3a KoneOaHui, 3apsi 1 cuia
[Mepemennslit TOK. CHHYCOUAAIBHBINH TIEPEMEHHBIH TOK. TOKa B MPOLIECCE TAPMOHMYECKHX MIEKTPOMArHUTHBIX KOJIeOaHuUi.
MOIIHOCTE IEPEMEHHOT0 TOKA. AMIUTHUTY/JHOE U Pemenne kauecTBEHHBIX 33/1a4 C ONOPOH HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, ONUCHIBAIOIIHE
JEHCTBYIOIIee 3HAYCHHE CHIIBI TOKA ¥ HATIPSKESHHMSI. MEXaHMYECKUE U IEKTPOMArHUTHbIE KOJIeOaHusI.
Tpancdopmarop. [Ipon3BonacTo, nepegada u Pabora B rpymnmax npu INIaHUPOBAHUH, IPOBEJCHIN W HHTEPIIPETAIHHN PE3yJIbTaTOB OIBITOB, U
MOTpeOIeHNE HEKTPUIECKOH IHEPTHH. DKOJIOTHIECKHUE aHaNN3€e JOTOJHATENbHBIX HCTOYHHKOB HH(OPMAIIUH 1O TeMe
PHICKH IIPU TIPOU3BOJICTBE deKTpodHeprun. Kymprypa
HCTIOJIb30BaHMS 3JIEKTPOIHEPI MU B TIOBCEAHEBHOMN JKU3HU
2.2. MexaHnueckre BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS. OObsiCHEHHE OCHOBHBIX TIPUHIIUIIOB ICHCTBUSI TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHif, TAKHX KaK:
MexaHunueckue u [Tepnoa. CxopocTb pacpoCTpaHEHUS U JAJIMHA BOJIHBL. MY3bIKQJIbHBIE HHCTPYMEHTEHI, YJILTPa3ByKOBasl THarHOCTHKA B TEXHUKE U MEIUIIMHE, paaap,
3NIEKTPOMATHUTHEIE INonepeunsie 1 npoxoabHBIE BOTHEL. VHTEpdepeHns paauoNpUEMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus; u ycnoswuit nx 6e3omacHoro
BOJTHEI 1 TUQPaKIHT MEXaHHIEeCKUX BOJH. MPUMEHEHHUS B IPAKTHIECKOH JKI3HU.
(59) 3Byk. CKOpOCTSh 3ByKa. [ pOMKOCTE 3ByKa.

Bricora ToHa. TeMOp 3ByKa.

aﬂeKTpOMaFHHTHbIe BOJIHBI. Y CJIOBUS N3JTy4CHUA
9NIEKTPOMATHUTHBIX BOJIH. B3anMHas opueHTanus
BekTOopoB E, B, v B anekrpomaranTHO# BonHe. CBoiicTBa
9NIEKTPOMATHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHHE,
nossipu3anus, audpaxuus, uarepdeperuus. CKopoctsb

Pemenue paC'-léTHbIX M KQYC€CTBCHHBIX 3a1a4 C 01'[0]3017[ Ha N3Y4YC€HHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OIMMCBIBAIOIINE PACTIPOCTPAHECHUE MEXAHUYCCKUX U DJICKTPOMAariuTHBIX BOJIH.

Hcnonp3oBanune PIHCI)OpMaIII/IOHHBIX TEXHOJIOTHI I TMOUCKa, CTPYKTYPUPOBAHUA, HHTECPIPETALUN
1 NpEACTaBICHUS I/IHq;)OpMaIII/II/I IIpy IMMOATOTOBKE COO6HI€HI/II>1 00 HCII0IK30BaHUN
DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

35




JNEKTPOMATHUTHBIX BOJH.

[ITkarna >7eKTpOMarHUTHEIX BOJH. [IpuMeHenue
JIEKTPOMATHUTHEIX BOJIH B TEXHUKE H OBITY.
[Ipunnunel paguocBa3u U TeneBuAeHus. Paguonokanus.
DJIEeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYXKAIOIIEH cpebl

Vuactre B AUCKYCCUH 00 3MEKTPOMArHUTHOM 3aTPA3HEHUH OKPYKaromle Cpesibl.
Pabora B rpymnmax npy IIaHUPOBAaHUH, TIPOBEJCHUN W HHTEPIIPETALIH PE3yIIbTaTOB OIBITOB
aHaNM3e IOIOJHATEIbHBIX HCTOYHUKOB HH(OPMAIIUH 1O TeMe

2.3. I'eomerpuueckas onrtuka. [Ipsmonuneitnoe ITpoBeneHne sKcrieprIMeHTa: HaOJIIOICHNE AUCTIEPCHH CBETa; H3MEPEHHUE TI0Ka3aTe sl HPeIOMICHUS
Onruka (10 u) pacmpocTpaHeHHe CBeTa B OTHOPOAHOM cpese. TOUeUHbI | CTeKIa; UCCIeJOBaHUE CBOMCTB H300paKEHHH B IMH3AX.
HCTOYHHUK cBeTa. JIyu cBera. OOBsCHEHHE OCHOBHBIX MPUHIIUIIOB JEUCTBUSI TEXHUUECKHUX YCTPOICTB U TEXHOJIOT U, TAKUX KaK:
OTpaxeHHe cBeTa. 3aKOHBI OTPAXKEHUS CBETA. OuKH, JIyna, (poToanmapar, MIPOEKIHOHHBIH anmapar, MUKPOCKOII, TENECKOII, BOJIOKOHHAs ONTHKA,
IMoctpoeHne M300paxkeHNi B IIIOCKOM 3epKaie. IudpakoOHHas PEIETKa, OJIIPOUT; M YCIOBUH X O€30IIaCHOTO IIPUMEHEHUS B IIPAKTHYESCKON
[penomnenue cBera. 3aKOHBI IPETOMIICHUS CBETA. KU3HH.
AOGCOITIOTHBII TIOKa3aTelb mpenomieHus. [lomHoe Pernrennie pacu€THBIX 3a/1a4 C ABHO 331aHHON (PU3NUIECKOM MOJEIBIO C HCIOIE30BAHUEM OCHOBHBIX-
BHYTpeHHee oTpaxxeHHe. [IpeenbHbIil yromn moIHoro 3aK0HOB U (HOPMYII T€OMETPHUICCKON ONTHKH.
BHYTPEHHETO OTPAKEHHS.
Hucnepcus ceera. CoxHBINA cocTaB 6enoro ceera. L{per.
Cobuparomue ¥ pacCeuBarOIINe JTUH3bL.
Tonkas nuH3a. POKYCHOE pacCTOsSHHE U onTHUecKkas cuna | [locTpoeHne u onucanue n300pakeHHsI, CO3aBaeMOro IIOCKUM 3€PKaJoM, TOHKOH JIMH3O0M.
TOHKOH JHH3EL. [locTpoeHne n300paskeHuit B PacnioznaBanue hU3NUECKUX SIBICHHUN B OTBITAX U OKPYKAIOIICH KU3HH: IPSIMOIHHEHHOE
COOMpAIOIINX U paccenBaomuX JnH3ax. PopMyna TOHKOH | pacIpoCTpaHEeHUE CBETa, OTPaXKEHHE, NpelIoMIIeHUEe, HHTep(hepeHIHs, TU(PAKIHS 1 HOJISPU3ALU
JIMH3BL. Y BeJIHYEHHE, 1aBaeMOe JIMH30M. CBeTa, IUCIIEPCHs CBETA.
[penensl MPUMEHUMOCTH TEOMETPUYECKON OITHKH. AHanu3 ONTHYECKUX SBJICHUH C HCIOJIb30BAaHNEM 3aKOHOB: 3aKOH MPSIMOJIMHEHHOTO
BomroBas ontuka. MHTepdepentms ceera. KorepeHTHBIE | pacIIpOCTpaHEHUs CBETA, 3aKOHBI OTPA)KEHNUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA.
HCTOYHUKH. Y CIIOBUSI HAOIIOICHUSI MAKCUMYMOB U OmnncaHne ONTHYECKUX SIBICHUH C UCIIONB30BaHIEM (QU3MUIECKIX BEIUUHH: (POKYCHOE PAaCCTOSTHUE
MHHUMYMOB B HHTEP()EPESHIIMOHHOH KapTHHE OT ABYX U OTITHYECKAst CHJIA JINH3BI
cHH(pa3HBIX KOTEPEHTHBIX HCTOUHHUKOB.
Hudpakims ceera. ndpakunonnas peni€rka. Y ciosue
HaOJIFOICHNS TTIaBHBIX MaKCHMYMOB TTPH HaIeHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY.
[onspuzanus csera
PA3JEJ 3. OCHOBbI CHEIUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH (4 u)
.3.1 Ocuosel CTO I'paHuUIBI MPUMEHUMOCTH KJTACCHYECKON MEXaHUKHU. | Perenne kaueCTBEHHBIX 3a1a4 C ONMOpoi Ha n3ydeHHsle noctynarel CTO.
(49) IToctynarel cnenuanbHOM TEOpUU Hcnons3oBanre HHGOPMAITMOHHBIX TEXHOIOTHI JISI TIOUCKA, CTPYKTYPUPOBAHUS,

OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTH MOJTYJIS
CKOPOCTH CBETa B BaKyyMe, PUHIUI
OTHOCUTEILHOCTH DHUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIeHHE
BpEMEHU U COKPAILLECHUE IJTUHBIL.

DHeprust U UMITYJIbC PESITUBUCTCKON YaCTHLIBI.

WHTEPIPETAIMH U TIPEJICTaBICHUS NHOOPMAIIMU TIPH MTOATOTOBKE COOOIICHUM O
rpaHuLaxX MPUMEHUMOCTH Ki1accuyeckoil MexaHuku u ocHoBax CTO
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CBs13p Macchl C SHEPTUEH U UMITYJIECOM
PENIATUBUCTCKOI YacTUIIBl. DHEPIUs MOKOs

PA3IEJd 4 KBAHTOBASI ®U3UKA (15 4)

4.1,
DJIeMEHThI KBAHTOBOI
onTuku (6 4)

®otonsl. Dopmyrna [Tnanka cBs3u 3Heprun GoToHA C
.€r0 4aCTOTOW. DHEeprusi ¥ UMITYJIbC (POTOHA

OTkpbITHE U UccienoBaHne GpoTodddekra.

OmnpiTel A. I'. CroneroBa. 3akoHbI ()OTO-

a¢dekra. YpaBHeHHE DWHIITEIHA IS

¢dororddexra. «Kpachas rpanunay Gpoto-

a¢dexra.

JlaBnenue ceera. OnbiThl I1. H. JIebeneBa. Xumudeckoe
JIeHCTBHE CBETa

OOBsICHEHHE OCHOBHBIX IIPHHIIUIIOB JACHCTBHS TEXHUYECKHX YCTPOUCTB, TAKHX Kak: ()OTOIIIEMEHT,
(oTomaTUMK, CONMHEYHas OaTtapes, CBETOANO; M YCIOBUM UX 0€30II1acCHOT0 MPHUMEHEHUS B
MPaKTUUECKOM XKU3HU.

Pemenne pacu€THBIX 3a1ad ¢ IBHO 3aJaHHOH (M3HIECKOH MOIENBIO C HCIIOIb30BaHUEM

OCHOBHBIX 3aKOHOB M ()OPMYJT KBAaHTOBOMH

OIITHKY.

Pemenne kauecTBEHHBIX 3a/1a4 ¢ OMIOPOM HA N3YyUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH KBAaHTOBOM
OIITHKU.

PacnoznaBanne Gu3nveckux sBICHUN B YU€OHBIX OMBITaX: (POTOIIEKTPUIECKUIl 3P PeKT, CBETOBOE
JlaBJICHHE.

Onvcanye H3y4eHHBIX KBAHTOBBIX SIBICHUH U IPOIIECCOB C HCIIOIL30BAaHNEM (PU3NYECKUX BEITHIHH:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, SHEPTHs M UMITYJIBC (POTOHA

4.2
CrpoeHue aToMa
(49)

Monenb atoma Tomcona. Onbitel Pesepdopraa mo
paccesiHuIO o-yacTull. I[lnaneTapHas Moaens aTroma.
IToctynats! bopa.

Wznyyenne u noryomeHne GOTOHOB MPH MEPEX0Ie
aTroMma C OJJHOTO YPOBHS SHEpPIHH Ha Apyroi. Bumabt
criekTpoB. CEKTp ypOBHE#H SHEPTHUH aTOMa BOJOPO/IA.
BonnoBeie cBoiicTBa yactuil. Bonusl ne bpoiins.
KopmyckyasipHO-BOTHOBOM Tyain3M.

CHoHTaHHOE U BBIHY)KIEHHOE H3ITy4eHUE

IpoBeneHne >3KCnepUMEHTa: HAOIIOJCHHUE TMHEHYATOr0 CIIEKTPA.

OOBsicHEHNE OCHOBHBIX TIPHHIIMIIOB IEHCTBHUS TEXHUUECKUAX YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOII,
na3ep, KBAaHTOBBIA KOMITBIOTED;

1 yCIOBHH UX 6€30MacHOT0 MPUMEHEHHS B TPAKTHIECKOH KU3HH.

Pemenne kauecTBEHHBIX 33134 C OTIOPOil Ha M3YUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DM3HIECKHE
ABJIEHUS 110 TeMe «CTpOeHUe aToMay.

Pacrio3HaBanye pU3NYECKUX SIBICHUH B yUeOHBIX ONBITAX: BOSHUKHOBEHHE JIMHEIUaTOr0 CIIeKTpa.
AHanu3 KBaHTOBBIX ITPOLIECCOB U SIBJICHUI ¢ UCIIOIB30BaHUEM I1OCTYJIAaTOB bopa

4.3 ATOMHOE A]1pO

()

DKCIEePHUMEHTBI, IOKA3bIBAIOLINE CIIOKHOCTh CTPOCHUS
sipa. OTKpBITHE pagnoaKTHBHOCTH. OTBITHI
Pezepdopaa 1o ompeseneHNIo cocTaBa PaAnOaKTHBHOTO
n3my4denus. CoiicTBa anbga-, 6era-, raMma-m3-
ny-4eHus. BrnusHue paqioakTHBHOCTH Ha )KUBBIC
OpraHHU3MBI.

OTKpbITHE TPOTOHA U HeHTpoHa. HykinoHHas Mozens
snpa [eitsenOepra—ILlBaHeHKO.

[IpoBeneHne yH4EHHYECKOTO SKCIIEPUMEHTA: HCCIIEA0BaHIE TPEKOB YacTHII (TI0 TOTOBBIM
¢dortorpadusim).

OO0BsiICHEHUE OCHOBHBIX MTPUHIIUITIOB JeH-

CTBUSI TEXHHYECKUX YCTPOMCTB, TAKHX KaK: J03UMETp, Kamepa BuiibcoHa, siepHblit
peakTop, aToMHast 6oM0a; 1 YCIOBUI UX

0€30MacHOr0 MPUMEHEHHS B MPAKTHIECKOH KHU3HH.

3apsn sapa. MaccoBoe gmcio siipa. M3o-

TOIIBL.

Anbda-pacnaj. DNEeKTPOHHBIN 1 TO3UTPOHHEIH OeTa-
pacnazn. ['aMma-n3irydenue. 3akOH pailOaKTHBHOTO
pacnana.

Pemenne kauyecTBEHHBIX 3a1a4 C OHOpOfI Ha U3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (i)I/I3I/I‘IeCKI/Ie
SIBIICHHS 10 TeMe «ATOMHOE AAPO».

Pacrio3naBanme (1)I/ISI/I‘{SCKI/IX SIBICHUIA B y‘{e6HI)IX OIIbITaX U B 0pr>1<a}0111e171 JKHU3HHU: CCTCCTBCHHAA U
NCKYCCTBE€HHAsA paluOAKTUBHOCTbD.

Onucanne U3YYCHHBIX KBAHTOBBIX SIBIICHUM 1 TMPOLECCOB C UCIIOJIb30BAHUEM (bPBPI‘{CCKI/IX BCJIINYHUH:
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DHeprus CBsI3U HyKJIOHOB B siipe. SnepHbIe Cuibl.
JedexT Maccol siapa.

Snepusble peakuuu. JleneHue u CUHTES s1ep.

SnepHsrit peaktop. TepmosinepHsblii ciaTe3. [IpodaeMsr
Y TIEPCIIEKTHUBHI ACPHON SHEPTETUKU. DKOJIOTUIECKUE
aCTEKTHI SAEPHOM YHEPTEeTHKH.

DneMeHTapHbIe 4acTUIBl. OTKPBITHE TO3UTPOHA.
Mertozpl HAaOMIOJEHUS U PETHCTPALMH YIeMEHTapHBIX
YaCcTHII.

dyHnamMeHTaIbHbIe B3auMoAecTBUs. EnuHCTBO
(u3nUeCKOi KapTHHBI MHPa

TIEPHOJ TOTypaca/a, SHEPTHUsl CBSI3H aTOMHBIX SEp.

AmHanu3 npoueccoB U SBICHUH ¢ UCIOIb30BaHUEM 3aKOHOB U IIOCTYJIATOB: 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO 3aps/a, 3aKOH COXPAHEHUsI MacCOBOI0 YMCIIa, OCTynaThl bopa, 3akox
PaZnoaKTUBHOIO pacnasa.

Hcnonb3oBanue MHGOPMALMOHHBIX TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIU U
MIPeICTaBIeHNs] THPOPMAIHHU NIPU TTOJTOTOBKE COOOIIEHUI 0 MPIMEHEHUH 3aKOHOB KBAHTOBOIT
(HU3HUKN B TEXHUKE U TEXHOJIOTHUSX

PA3JEJ 5. DJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU (7 4)

5.1 Dranbl pa3BuThsA actpoHomuu. [Ipukinaanoe u
DJIeMEHTBI MHPOBO33PEHYECKOE 3HAUCHHE aCTPOHOMHH. [onroroBka cooduieHuit 00 3Tamax pa3BUTHS aCTPOHOMUH, O IPUKIATHOM H MHPOBO33PEHYECKOM
ACTOPOHOMMH U Bup 3Bé3qHoro Heoda. C03B63,I[I/I$I, sIpKue 3Bé3;11,1, 3HAYCHUU aCTPOHOMHUH, O METOAaX IMOJIYYCHUSA HAYUYHBIX ACTPOHOMUYECCKUX 3HaHI/II71, OTKPBITHUAX B
acTpoHU3NKU IJIAHETHI, UX BUAMMOE JIBUKCHHE. COBPEMEHHOU aCTPOHOMUH.
(7 1) CoJHEIHAS CHCTEMA. WzyueHne coBpeMEHHBIX MPEACTABICHUN O POUCXOKACHUH U 3Borony CoJHIA U 3BE3.

Comnmurne. ConHeYHast aKTHBHOCTB. VICTOYHUK HEPTUH Wsyuenue THTIOB TallaKTHK, Pa/IMOTANAKTHK U KBA3apOB.

CouHnia u 3B€31. 3BE3/1b1, KX OCHOBHBIE W3yueHne nBUKEHHUS HEOCCHBIX TEJ, BOJIOIMH 3BE3 U BeeneHHoH, mpoIieccoB, MPOUCXOISIIIX B

. )

XapaKTepUCTHKH. JlHarpaMMa «creKTpasIbHblil kiace — | 3BE31aX, B 3BE3IHBIX CHCTEMaX, B MEKTaAKTHIECKOH Cpejie, MaciTabHO# CTPYKTYphI BeeneHHOM.

CBETHMOCTbY. 3B&3/IbI TABHOM MOC/IEI0BATENHOCTH. OO0mwsacHeHue pacmupenus BeeneHHO# Ha ocHOBe 3akoHa Xab0:a.

3aBHCHMOCTD «Macca — CBETHMOCTb» JUTS 38371 rapHoii | 1I0ATOTOBKA K 06CYIKICHHUIO HEPCIICHHEIX NIPOGIIEM aCTPOHOMHH.

TOCTIEI0BATENEHOCTH. BHYTpeHHee CTpoeHH e 3BE31. IIpoBeneHre HAOMIOACHHI HEBOOPYKEHHBIM TTIa30M C UCTIOJIb30BAHUEM KOMITHIOTEPHBIX

CoBpeMeHHBIE MTPECTABICHNUS O MIPOUCXOXKICHUN U TPWIOKEHUH JJIsl OTIPE/IENEHUS

sBosronmd CONHIA U 3BE31. DTAITbI )KU3HU 3BE3I. MOJIOXKEHUS] HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIC co3Be3/1usi CeBEpHOTO MOTyIapus

Mueunstit [Tyts — Hama [anaktuka. [TonoxxeHue n H SIPKUE 3BE3/IBL.

newxkenre Connua B Fanaktuke. TUITHI FaTaKTHK. [IpoBenenne HabmoaeHwit B Teneckon JIyHsl, manet, Mieanoro I[TyTu.

PajporanakTiky 1 kBasapsl. UEpHbIE BIPHI B SApax VYdacTre B JUCKYCCHHU O HEPEUICHHBIX MPOOIeMax aCTPOHOMHUH

rajJaKTuK

Bcenennast. Pacimpenne Beenennoii. 3akon Xa66mna.

Pasz6eranue ranaktuk. Teopus Bombioro B3pbiBa.

PenukroBoe nzimydeHwme.

MacmirabHas ctpykrypa Beenennoii. Meraranaktuka.

HepeménHnsle mpodaeMbl acTpOHOMHHU

PA3JIEJI 6. OBOBILHAIOIIEE IOBTOPEHUE
6.1 O000IIeHNE U CHCTEMATH3AIMsI COJICPIKAHUS Pa3IeioB | YUacThe B JUCKYCCHH O POJIH (GU3UKH U aCTPOHOMUH B PA3IMYHBIX cpepax NeaTeIbHOCTH YeI0BeKa.
O6o6miaroIee Kypca «Mexanukay, «MoJekysipHas Gpusuka u [ToaroTroBka cooOrIeHHi 0 MecTe GU3UIECKOil KapTHHBI MHPA B PSITy COBPEMEHHBIX MPEACTaBICHUN

noBTOpeHue (449)

TEPMOJUHAMUKAY, «DJNEKTpoAnHaMKKay, «Konebanus u
BOJIHBL), «OCHOBBI CIIEIIUANBHON TEOPUH

0 IpUpo/e
Beimonnenne y4eOHbIX 3a1aHUi, IEMOHCTPUPYIOLINX OCBOSHUE OCHOBHBIX MOHITUH, PU3HIECKHX
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aCTpOHOMUH U aCTpO(i)I/I?;I/IKI/I)).

3HaA4YCHUC OHHC&TCHBHOﬁ,

OTHOCHUTCIIBHOCTU, «KBaHTOBast (bl/I3I/IKa)>, «IIIeMEHTBI

Poine ¢pusuky 1 acTPOHOMHUH B 3KOHOMHYECKOH,
TEXHOJIOTHYECKOH, COITAIbHON M 3THYECKOI1 chepax
NeATeTbHOCTH YeJIOBEeKa, POJIb M MECTO (DM3HKHU 1
aCTPOHOMUU B COBPEMEHHOM Hay4YHOU KapTHUHE MHpa,

BEJINYHMH U 3aKOHOB Kypca ¢us3uku 10-11 kmaccos

PE3EPB 34

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe Pa3/ieioB M TeM (un¢pposere)
Ne n/m NPOrpamMMbI Beero Kontpoabubie | IlpakTnueckme | 00pasoBaTeibHBIE
padoThI padoThI pecypcbl
Paznen 1. PUZUKA U METOAbI HAYUYHOI'O ITIO3HAHUS
bu6nuorexa [IOK
11 ®u3nKa 1 METOJBI HAYYHOTO ITO3HAHUS 2 httos://m.eds00.ru/7f410f72
Hroro no paznemy 2
Paznen 2. MEXAHUKA
but6mmorexa [IOK
2.1 Kunemarnia S https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
2.2 Junamuia ! https://m.edso0.ru/7f41bf72
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2.3

3aKOoHEBI COXpPaHCHUS B MEXaHUKE

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny

18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU bubnuorexa [JOK
31 TEOpUHU 9 https://m.edsoo.ru/7f41bf72
5 bubmuoreka [{OK
3. OcCHOBBI TEPMOMHAMHKH 10 https://m.edso0.ru/7f41bf72
ArperatHbie COCTOSIHUSI BEIIECTBA. bubnnorexa [JOK
3.3 daz30BbIe TEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nmorexa LIOK
4.1 JrekTpocTaTia 1 https://m.eds00.ru/7f41bf72
IToCcTOSTHHBIN >IIEKTPUYECKHUN TOK. TOKHU B bubmuoreka [IOK
4.2 Pa3NIUYHBIX cpeaax 13 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3ae/ioB H TeM (mudporrre)
Ne n/m NPOrpaMMbI Beero Kontpoasusie | IlpakTnyeckne | 00pasoBaTeibHbIe
padoThI padoThI pecypchl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHOoe nojue. I1eKTPOMAarHUTHAS bubmmoreka [JOK
11 WHTyKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKkue U 3J€KTPOMAarHUTHBIE bubmuoreka [JOK
21 KOJIeOaHMs 9 1 https://m.edsoo.ru/7f41c97c
MexaHnYeCcKUe U 31€KTPOMATHUTHBIE BOJIHbI bubnuotexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubnmorexa LIOK
2:3 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazueny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
OCHOBBI crieNMaIbHON TEOPUHU bubnunorexa LIOK
31 OTHOCHTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6nmoreka [IOK
4.1 DeMEeHThI KBAHTOBOW ONTHUKH 6 https://m.eds00.ru/7f41c97¢
bubnunoreka LIOK
4.2 Crpoerne aToma 4 https://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
4.3 ATOMHOE A1PO 5 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMU U ACTPOPU3UKU
bubnmorexa LIOK
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Pa3gen 6. OBOBIIAIOIIEE IOBTOPEHUE
‘ bu6mmoreka [JOK
4
6.1 O60011aro11Iee TOBTOPEHHE
https://m.edsoo.ru/7f41c97c
HWroro no pasneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MHNOYPOYHOE IVIAHUPOBAHHUE 10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Tlata uudgposbie
. Tema ypoka Beero Kontpoabhbie | TIpakTuyeckne | yyvyenus o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

®du3uka — HayKa O PUPOJIE.

1 HaquHe METOABI ITO3HAHUA 1 bubmiorexa HOK
OKPYKAIOIIEro MHpPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM . Butmoreka [IOK
HayqHOM KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATEIbHOCTH JII0IeN
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO . Butmmoreka [JOK
YCKOpEHUe
PaBHOMEpHOE ITPSAMONIMHEHOE bubnuoreka [IOK

4 JBHKEHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnoreka [JOK

5 JIBIDKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKopeHue bubnuorexa [JOK

6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asuxenue. JBrmxenue

7 MaTepUaIbHOU TOYKHU IO OKPYKHOCTH 1 bubmuorexa LIOK

https://m.edsoo.ru/ffOc3ada
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[IpuHnIMn otHOCUTENBHOCTH [ anunes.

bubmuoreka [JOK

WHepunanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroTOHA

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuia. [lpunnun

9 CyIepro3unuu cui. Bropoit 3akon Brbmorexa [IOK
HprotoHa 1 MatepraibHOM TOUKU https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HerotoHa st bubnnoreka [JOK

10 MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna

11 Tsopkectu. [lepBas kocMuueckas brbmorexa [IOK
CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnnoreka [JOK

12 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduunent tpenus.

13 Cuiia conpOTUBIIEHUS NIPU ABUKEHUU brbmiorexa [IOK
Tella B KUIKOCTH M Fase https://m.edsoo.ru/ff0c3f76
[TocTymarensHOe U BpaliaTesbHOE

1 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. Bu6mmoreka [JOK
MowmenT cuisl. [liteuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tea
NMnynsc MmaTepualbHOM TOYKH,

15 CUCTEMBI MaTepUaTIbHbBIX TOYEK. Bu6moreka [OK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUXKEHME

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprust MaTepuagbHON
Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

IToTenumanpHas SHEPTHUsL.

bubmuoreka [JOK

[ToreHnmansHast SHEPTHSI YIIPYTO
ne(OpMUPOBAHHOM NPYKUHBI.
[TorenmnmansHast SHEprus Teja BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnmansHble ¥ HEMOTEHIIUATBHbIC
cuiibl. CBsA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHU CHCTEMBI TEll.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTta

«CoxpaHeHrne MEXaHUYECKOU SHEPTruu
IIpH ABVKCHUU TEJIA IO )ICfICTBI/ICM
CHJIBI TSDKECTH U YIIPYTOCTH

20

KonTponpHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUST MOJIEKYIISIPHO-
KHHETHUYECKOU Teopuu. bpoyHoBCcKoe
nskenue. uddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2
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XapakTep IBUKEHHUS U
B3aHMMOJICHCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3os, KUIAKOCTEH U
TBEPIABIX TEI

23

Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosnnas ABoraapo

24

TemnnoBoe paBHOBecue. TemnepaTtypa

u e€ uzMmepenue. lllkana remmeparyp
Henscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOGcomroTHas TeMiepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHUE

MenpeneeBa-Knaneiipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3axon JlanpToHa. ['a30BbIe 3aKOHBI

28

JlabopaTopHas paboTta
«HMccrnenoBanne 3aBUCUMOCTH MEXTY
rapaMeTpamMH COCTOSTHHS
pa3peKeHHOTO Tra3a»

29

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
Fpa(l)l/lquKOC NpeaACTaBJICHUC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e
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Buytpenuss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
criocoOsbl e€ n3meHenus. Kommuectso

30 bubmuoreka [JOK
TEMOTE 1 paboTa. BHyTpeHnsa https://m.eds00.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO UCaTHHOTO
raza
bu6mmorexa [IOK
31 Bu Tennonepenam https://m.edsoo.ru/ff0c5¢36
V nenbHast TEMI0EMKOCTD BEIIECTBA.
32 Konu4ecTBo TeroTs! npu Bubmmotexa [IOK
Teruionepeave. AauadaTHbIN MPoIece https://m.eds00.ru/ff0c5c36
[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnuorexa [JOK
33 MPUMEHEHHE K U30IPOoIIeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccoB B mpupoe.
34 BTopoit 3aK0H TEPMOJANHAMUKH brbmiorexa [IOK
https://m.edsoo.ru/ff0c6230
[Tpunun nevicreus u KII/ TermoBoi bu6nmoreka [JOK
35 MaIIHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{
DKosorunyeckre mpoodaemMbl
37 TETUIO3HEPTETHKH
38 Oo6o06maromuit ypok «MomnekynspHas bubmmoreka [IOK

(1)1/131/11(8.. OCHOBEHI TCPMOIAUHAMUKU

https://m.edsoo.ru/ff0c6938

47



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

Konrponsnas pabora no reme

bu6mmoreka [IOK

39 «MounexynspHas ¢pusuka. OCHOBBI
TePMOMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue 1 KOHCHCAIIHS. bubmuorexa [JOK
40 Vcniapenre u KUeHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIbHAS
41 BI&XKHOCTH BO3/1yXa. HachleH sl nap bubsmorexa LIOK
https://m.edsoo.ru/ff0c64d8
TBépaoe Teno. Kpucramimueckue u
1 aMoP(bHHe Tena. AHU30TpOnuUs Bu6muorexa [JOK
CBOHCTB KpUCTaIUIOB. JKujikne https://m.edsoo.ru/ffoc65f0
kprctauibl. COBpeMEHHbBIC MaTEPHUAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY ienpHas TEIUIoTAa IUIABICHHS. Brbmmotexa LIOK
CyGnumas https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YPaBHCHUE TETIOBOTO ananca https://m.edso0.ru/ff0c6820
DnekTpu3aiys Tell. DICKTPHISCKUN
45 3apsi. J[Ba BUJIA SIEKTPHISCKHIX Brbmorexa LIOK
3apAI0B https://m.edsoo.ru/ffOc6bcc
HpOBO}IHI/IKI/I, AUDJICKTPUKU U
46 TOJTYIIPOBOIHUKH. 3aKOH COXPaHEHHUS] brbmorexa LIOK

SJICKTPHUYECCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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B3aunmoneiicTBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 Kyinona. ToueyHblil 57EKTpUYECKUAN
saps https://m.edsoo.ru/ffOc6ce4
HanpsEHHOCTB 3JIEKTPUYECKOTO OIS

18 ITpuHumn cynepnomiuzm BuGuorexa [IOK
DJIEKTPUECKHX NONeh. JInnnu https://m.edso0.ru/ff0c6df2
HANPsHKEHHOCTH
Pabota cuit anekTpocTaTuyecKoro

49 nojs. IToreniman. Pasnocts bub6mmorexa IIOK
IOTCHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY 1 JUATCKTPUKHU B

50 3JIEKTPOCTATHIECKOM IIOJIC. brbmmorexa LIOK
JlusnexTpruecKas MpOHULAEMOCTh https://m.edsoo.ru/ff0c7018

. bu6nmoreka [JOK

o1 OnexrpoémkocTs. Konnencarop https://m.edsoo.ru/ffoc7126
DNEeKTPOEMKOCTD TIJIOCKOTO

52 KOHJIEHCATOpa. DHEPIUs 3aPAIKEHHOTO bubnmorexa IIOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 [IpuHIMIT NENCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O

amnmapara, CTpyMHOT0 PUHTEpa.
DneKTpocTaTHYeCcKas 3alluTa.
3a3eMIIeHHE 3IIEKTPOIPUOOPOB

49
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DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

55

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
npoBoAHKKOB. JlaboparopHas paboTa

((I/ISYLICHI/IG CMCIIaHHOT'O COCIUHCHUA

PE3UCTOPOB»

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

56

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

57

3akon OMa A7ist OJTHOM (3aMKHYTOI)
anexkTpuyeckoi nemnu. Kopotkoe
3aMbIKaHHUE.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

58

JlaGopatopHas pabota «3mepenue
OJ1C ucToyHHKA TOKA B €TO
BHYTPEHHET0 CONPOTUBICHUSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

Penrenue 3anad mo teMe «I1ocTOSHHBIN
TOK»

50



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

60

Pentenue 3amau mo teMe «l1ocTOSHHBIN
TOK»

61

KonTponbhas pabota no teme
«Qnexkrpocraruka. [locrosHHbIN
ANEKTPUUYECKUN TOK»

62

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJICHI/Iﬂ MCTAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

63

DNEeKTpUYECKUl TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

64

[HonynpoBoaHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAUMOCTh. CBoiicTBa
p—~n-niepexona. I1osynpoBoIHUKOBBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

prOOpbI

65

DNEKTPUUECKUN TOK B pacTBOpPax U
pacraBax 3JeKTPOJIUTOB.
ONeKTpoIUTHYECKAs JUCCOLMALUS.
OnexTponan3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

o1
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DNEeKTPUYECKHUM TOK B razax.

CamMoCTOSITENIbHBIN U bubnuorexa [JOK

66 . 1 .
HECaMOCTOSITEIIbHBIN pa3psia. MoHuS. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuuecKkre mprudOphl U YCTPOMCTBA
1 UX MPAKTUIECKOE IPUMEHEHUE. Butmoreka [IOK

67 IIpaBuia TexHUKH Oe30maCHOCTH 1 https://m.edsoo.ru/ff0c86fc
[ToBTOpenue bubnuotexa [JOK

68 1 https://m.edsoo.ru/ff0c88be

OBIIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME

52
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11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Tlata uudposbie
Tema ypoka Kontpoabnbie | IIpakTHueckune o0pa3zoBaTeJbHbIE
n/u Beero P P H3yYeHHsI
padoThI padoThI pecypchl

[TocTostHHBIE MATHUTHI U UX
B3anMojeiicTBre. MarHuTHoe mouie. Bub6suoreka IIOK

1 .
BexTop MarHUTHOH HHAYKIMH. JIuHIA ! https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTHOe 10JIe MPOBOJHUKA C TOKOM.
OmnbIT DpcTena. bubnuorexa [{OK

2 1 ]
BSaHMOHeﬁCTBI/Ie MPOBOJHUKOB C httDS//medSOOI’U/ffOC98fe
TOKOM
JlelficTBME€ MarHUTHOTO TIOJISI HA bubnuotexa [JOK
NpOBOHUK ¢ TOKOM. Cria Ammepa. https://m.edsoo.ru/ff0c9ac0

3 JIabopartopHas pabora «HccienoBanue 1 1
JENCTBUS MOCTOSITHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM
JlelicTBMEe MarHUTHOTO TTOJIS Ha
JBUKYITYIOCS 3apsKEHHYO YaCTHILY.

4 Cuna Jlopenna. Pabota cumsl 1 1 Bbubnuorexa LIOK
Jlopentia https://m.edsoo.ru/ff0c9df4

53
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Pemenue 3a1a4 Ha MPUMEHEHUE CUITBI
Awmmnepa u cunsl JlopeHua

DyeKTpoMarHuTHas uHayKuus. [Totok
BEKTOpa MarHuTHOM uHaykuu. IJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes JlabopatopHas
pabora «lccnenoBanue siIBICHUS
3JIEKTPOMArHUTHON MHIYKLIUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50
bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

NunyktuBHOCTS. SIBIICHME
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMArHuTHOE T0JIe

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs [1eYb

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

10

KonTponbnas pabora no teme
«MarHuTtHOe 1oJie.
DNeKTpOMarHuTHasi UHIYKIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58
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CB0oOOIHBIE MEXaHUYECKHE
kosebanus. 'apmonnyeckue

11 KoneGanus. YpapHeHHe Bubmmorexa LIOK
TAPMOHMYECKHX KONeGaHMI https://m.edsoo.ru/ff0caf06
[IpeBpanienue 3eprun
Konebarenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOeOaHus B BuG OK

12 UealbHOM KOJieOaTeIbHOM KOHTYPE. httH _J;;/IOTedKa 1 IF0ch320
AHanorust MexJ1y MEXaHM4ECKUMU U PS.//M.edso0.ru/ITue
ANEKTPOMArHUTHBIMH KOJeOaHUIMU
®opmyna Tomcona. 3aKoH COXpaHEHHS

13 SHEPTHH B HICAIBHOM KOJIeOaTeNbHOM brbmiorexa [IOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
IIpencraBienue o 3aTyxarommx
Kose6aHusAX. BoIHyX1eHHbIE

14 MexaHuueckue konebanus. Pesonanc. bubmorexa [OK

https://m.edsoo.ru/ff0cbb86
[lepemennsblit Tok. CUHYCOUJAIBHBII
MepEeMEHHBIN TOK. MOITHOCTh

15 MEPEMEHHOTO TOKa. AMIUTHTYTHOE U Bubmorexa [OK
neficTBYIOIIee 3HAUCHHE CHITBI TOKA 1 https://m.edsoo.ru/ffOchd34
HaIpsHKEHUS
Tpancdopmarop. [IpousBoactso,

16 nepeaaya v norpedieHue

JJIEKTPUYECKON SJHEPTUU
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17

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEHHOr0 TOKa, JIMHUI
JNEeKTponepeayd

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

18

DKOJIOTUYECKHE PUCKU TIPU
MPOM3BOICTBE AIEKTPOIHEPTHH.
Kynbrypa ncnonb3oBaHus

QJICKTPOSHEPIUA B HOBCCI[H@BHOﬁ
KHU3HHU

19

MexaHudecKre BOJIHBI, YCIIOBUS
pacrpoctpanenus. [lepuon. Cxopoctsb
pacipoCcTpaHEHUS | JITMHA BOJTHEI.
[Tonepevnblie ¥ MPOIOJIBHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

20

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

21

ONEKTPOMAarHUTHHIE BOJHBI, UX
cBoNcTBa U cKopocTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

22

HpI/IHI_[I/IHBI paanoCBA3U U
TeaeBuaeHus. Pa3Butue CpcaACTB
cBs3U. Paguosnokanus

23

Kontponbnas padota «Konebanus u
BOJTHBD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8
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[IpsamonnHENHOE pacpoCTpaHEHUE
CBETA B OJIHOPOJHOM Cpee.

bubmuorexa [JOK

24 Toueunslit ncrouHuk cBera. JIyd cBera https://m.edsoo.ru/ff0cd350
OtpaxeHue cBera. 3aKOHbI

o5 oTpaxxenus ceera. [loctpoenue Bubmorexa LIOK
M300paKeHU B IJIOCKOM 3epKajie hitps://m.edsoo.ru/ff0cd4e0
[Ipenomienne ceera. [lonHoe

”6 BHYTpEHHeEe oTpaxkeHue. lIpenenbHblil Bu6muorexa [JOK
YTOJl HOJHOTO BHYTPCHHCTO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS

27 JlaGopaTopHas paborta «l3mepeHue bubnnoreka [JOK
MIOKAa3aTels MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffO0cd67a
JIunssl. [locTpoenune n3obpaxeHuil B

28 nuH3e. opmyiia TOHKOM JIMH3BL. bubmaorexa LJOK
v https://m.edsoo.ru/ffOcddle

BEJIMYEHUE JINH3BI

Pemenne 3anau

29 «IIpenomnenue cera.
JInH3B»
Hucnepcus cBeta. ClokHbIN cocTaB
Oenoro cBera. I[Ber.

30

31 WnTtepdepennus creta. Audpaxius bub6nuorexa [IOK

ceera. Jludpaknnonnas pemérka

https://m.edsoo.ru/ffOced22
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HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [IOK

32 [Monspusanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuyeckre mpuOOPHI M YCTPOHCTBA U

33 YCIIOBHSI X 0€30MacHOT0 IPUMEHEHHUS
I'paHuUIIbI IPUMEHHUMOCTH

2 KJIacCH4YeCKOor MexaHukHu. [locTynarsl Bu6uoreka [OK
creUaIbHOH TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCUTETHHOCTH OHOBPEMEHHOCTH.

35 3aMe/IeHre BPEMEHH M COKpAILCHHE bu6mmorexa IIOK
JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEprust U UMITYIIEC PEISITUBUCTCKON

36 gacTuisl. CBA3b MAaCCHI C DHEPTUEN 1 bubmiorexa [IOK
MMITYTbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68

37 KonTponbnas padora «OnTuka. bubnnoreka [JOK
OCHOBBI CHICIUAILHON TEOPHU https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIEHOCTI
®oronsl. opmyna [1nanka. JHeprus u bubmuoreka [IOK

38 UMIyNbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEOBAaHHUE

39 dotorddexra. OnbiTer A. T brbmorexa [IOK
C https://m.edsoo.ru/ffOcffc4

TOJIETOBA

3akoHsbl poTodddexTa. YpaBHEHHE

40 OiHiTeitHa A porodddexra. Bubmorexa HOK

«Kpacnas rpanuna» dpotodrddexra

https://m.edsoo.ru/ff0d015e
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JaBnenne cBera. Onbithl [1. H.

. bubnuorexa [IOK
41 JlebeneBa. XuMnueckoe ACHCTBHUE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPaKTHYECKOE TPUMEHCHHUE:
42
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
Pemenue 3amay mo teMe «DI€MEHTHI bubnunoreka LIOK
43 KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL s OK
44 Pesepdopna no paccessHuo o-4acTwil. pommorexa [
https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bubnunoreka LIOK
45 Hocrymarst Bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue GoTOHOB
46 MIPH MEPEXO/Ie aTOMa C OJTHOTO YPOBHS bubnmoreka [IOK
SHEPrUH Ha APYroif. BHJibI CIIeKTPOB https://m.edsoo.ru/ff0dOafa
47 Boanossie cBolicTBa yacTuil. BoHbBI bu6nmorexa LIOK
ne bpoitns. KopnyckysisipHo - https://m.edsoo.ru/ff0d0ca8
BOJTHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE M3 TyICHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
48 Pesepdopaa 10 onpeieaeHHIo cocTaBa brbmiorexa LIOK

PaaAOAKTUBHOT'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2
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