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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€TroMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3anuix Pocculickon Oenepanun, pean3yroImux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
ux (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METaIlPeIMETHBIM pe3yjIbTaTaM OOyUCHHS, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeiMeTaMu. B Helt onpenensitoTcs OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (GU3NKU HAa Oa30BOM YpPOBHE, B

TOM YHMCJIe MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0OydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri wm actpoHomueid. Mcmonp3oBaHWE H  aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpEeNeNsieT XapakTep W pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(u3UKU BHOCUT OCHOBHOU BKJIAJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHHE YMEHHH MTPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBYy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopazoBaHus MOI0KEH
pAI Uael, KOTOpble MOYKHO PaCCMaTpPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(u3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou Hanpasnennocmu. Kypc ¢uszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN NU3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM pallMOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTMUECKONH O€30MacCHOCTH.

CrepxHEBBIMH 3JIEMEHTAMHM Kypca (DU3MKHM Ha YpPOBHE CpPEJHEro OOLIEero
o0Opa3oBaHus SBISIIOTCS (u3nueckue Teopun ((HopMHUpPOBAHME MPEACTABICHUHN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKONW TEOpUH, posin (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O IPUPOAE, TPAHNULIAX TPUMEHUMOCTH
TEOpUH, JJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUI U IIPOLIECCOB).

CucTeMHO-AESTENTbHOCTHBIN MOAX0 B Kypce (DU3MKU peanusyercs Hpexkie
BCEro 3a CUET OpraHU3alud SKCIEPUMEHTAJIbHOM AESITENbHOCTH 00YyYaroIuXcs.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPaTOPHBIX padOT, KOTOPBIE B IPOrpamMme
no ¢u3zuke oOBEIMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
BeienieHne B yka3aHHOM IiepedHe J1a0OpaTOpHBIX padoT, MPOBOJMMBIX JUIS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYACTHUKAMM 00pa30BaTENBHOIO Ipolecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHUPOBaHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCA YMEHHMSIMHU IPOBOJIMTH
KOCBEHHBIE HM3MEpEHMS, HCCIEIOBaHUS 3aBUCHMOCTEN (PU3NYECKHUX BEJIMYUH U
ITIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmioe BHUMaHuE yAENAeTCS PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 1711 pACYETHBIX 3a]1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4M C SIBHO 3aJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TAK WM HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3nenoB. sl Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIIAIOTCS 3aJaHUS Ha

3



OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBJIECHUNA U MPOLECCOB B OKpYXkarouen
KU3HU, TpeOyronue BbIOOpa (U3NYECKOW MOJENu ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootrBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieyeHuIo y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOiero o0pa3oBaHUs JOMKEH HM3y4aThCsS B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LHUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyAOBaHHE JJi BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  OOECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B MporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHITaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyqOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemMaTH4eCKue KOMIUICKTHI
1abopaTopHOro 00OpPYAOBaHUS JOJKHBI OBITH IOCTPOEHBl Ha KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEeMJIEHHA OOydarouMxcs K HaydyHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUIECHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nyecKnX 3HaHUN U HAYIHBIX JI0Ka3aTEIbCTB;

e (dopMHpOBaHHE NPEICTABICHUNH O poiu (GU3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejeld 00ecrneunBaeTcs PeleHuEM CIIEeAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (U3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMNX HU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKIIOYAS MEXAHHMKY, MOJEKYJSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmMupoBaHHE yMEHUH NPUMEHSTh TEOPETHUYECKUE 3HAHUSA IS
OoObsSICHEHUs (PUBMYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHBIX 3aJad C SBHO 3aJaHHOM
¢u3znueckoll Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GuU3NUECKOl MOJEINIH, aJIeKBAaTHON yCIOBUSM 3aa4H;

e TMOHUMaHUE (U3MYECKHMX OCHOB W MPHUHIUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHMS U TPOBEJICHUS
(¢u3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

e CO3JIaHUE YCIIOBUMU JIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HE/ICINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme Mo (¢U3MKE TMepeyeHb JaOOPATOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBEJICHUsT JIA0OPAaTOPHBIX pabOT U ONBITOB C YYETOM WHIUBUIYaJTbHBIX
0COOCHHOCTEH 00yJaroIIuXCs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUS OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SIBIEHUN M TpoueccoB. HaydyHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBMkKeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH W TMEpPEMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBHKeHre MaTepraaibHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasgs CKOpPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u yactota oOpameHus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

TexHU4YecKkne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBYDKCHUS.

[Ipeobpa3oBaHne IBMXKCHUI C HCIIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue Teqm B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue aBwkeHUsl Tena, OpPOIICEHHOTO TMOJA YyrioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnue ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIBIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HbroroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa ist
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoubl coxpanenusn 6 mexanuke

NmMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC Cuibl U U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cumbl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETUYECKON SHEPTUH.

[TorennuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHOM NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBs3b  paboTHI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasATHHKOB.

HccnenoBanue cBsiz pabOThI CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YaCTHUI[ BenlecTBa. MOJENIN CTPOCHUS Tra30B, >XKUJIKOCTEH U
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO ra3za. AOCOIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AaBICHUS ra3a Ha CTCHKH COCY/ia.

OnbIThl, WUIIOCTPUPYIOLIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIONEpPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIHpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TermoBble ~ MammHbl.  [IpUHOMIIBL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanuss HSHEpPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nencTBus TemioBor MamwuHbL. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.
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TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE IPHUMEHEHWE: JBHUTaTElb
BHYTPEHHETO CTOpaHUsi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tela NpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTayuIM3alus. Y jenbHas TeruioTa niasnenus. Cyonumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U IJIaBJIEHUS. KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsI0B.
[IpoBOAHMKH,  JUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHioun
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CYIIEpHO3ULMU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA UM MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBre HadNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLIAau
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEmu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE COIMPOTHBICHUE BEUIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 171 MOJaHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. KopoTkoe 3amMbIKaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MIPOBOAUMOCTD
MoynpoBOoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3.
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DJNIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe dSIeKTpOABMXKYIIeH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenune 37eKTpOABUKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 kiacce OCYIIECTBISETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBWKEHUE B JKMBOU mpupojae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U Ta30B,
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DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C MCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYrue), IBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaiOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTtostHHBIE MarHUTH. B3anMo1€eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyepHO3UIIMM MarHUTHBIX TMOJIEH.
JluaMM MarHuTHOW WHAYKIUHM. KapTMHa JWMHUNA MArHUTHOM WHIYKIMU I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisi JJIMHHOIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHoM mosie. Pabora cuibl JlopeHta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIAs Cula HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  Cujia
CaMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
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TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTHULl, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTB DJIEKTPOJABMXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOUHIYKLIMH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve sBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoyieOaHMUs.
I'apmonndeckue konebanus. Ilepwon, wactora, ammuutyga u ¢asza KoneOaHUH.
[IpyxxuHHBIM MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalneHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeiMA  Konebanusimu. dopmyna Tomcona. 3akoH coxXpaHEHHs
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2I€KTPOMATrHUTHBIE KOJICOaHNS.

Ilepemennbiii  TOk. CHUHYCOUIANbHBIA MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEe 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.

14



TexHuyeckue yCTpOMCTBAa M INPAKTUYECKOE IIPUMEHEHME: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeIbHONW CHUCTEMBI (TPY>XKUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHH) ISt
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3sonanc mnpm mocnenoBaTebHOM —COEAWHEHHWH PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

NccnenoBanne nepeMEHHOTO TOKA B LIETIH U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJIHBL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MeXaHM4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXCHUE, MPEJIOMIICHUE, MOISpU3alus, AUPPaKIus,
unTeppepeHuus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHnueckue ycTpoicTBA W MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs Te10 Kak HCTOYHUK 3BYKA.

HalGnronenre orpa)keHust U IpesioMIICHUS] MEXaHUYECKUX BOJIH.
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HaGmonenue uatepdepeHnn u 1ugpakiuv MEXaHMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOU M
4acTOTOH KoJieOaHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, TPEIOMIICHUE,
noJispu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpaMoiauMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzolOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. CiaoxHbIi coctaB 6enoro ceta. L[BerT.

Cobuparorue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTHUYECKAasl cuiia TOHKOM JuH3bI. [locTpoenne n3o0paxeHnii B coOMparomux u
pacceuBaromux JinH3ax. DopMysa TOHKON JUH3bI. YBeJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiuuoHHas pemeéTka. YCIOBUE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKIMOHHYIO PEIIETKY.

[Momsapuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
OnTHKa, TU(PPAKITUOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOEe BHYyTpeHHEE OTpakeHne. Mozenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIInm CBETA.

Hab6mronenne nudpakimu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[Tonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenune nokazaress NperoMIeHUs CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIbI MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynartel crienuanbHOM
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe,
OPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIBCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTus
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPrus
¥ UMITYJbC (HOTOHA.

OTtkpeiTie u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue OiHmTeriHa st porosrddexra. «KpacHas rpanuiia»
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(peKT Ha yCTAaHOBKE ¢ ITMHKOBOM ITACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetouon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmens aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
¢GOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW 3HEPTUHU aTOMa BOAOPO/A.
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BonHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuueckue yCTpPOWCTBA M INPAKTHYECKOE IIPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmronenue nuHeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHno coctaBa paguoakTUBHOTO
wanydeHusi.  CpoiictBa  anbda-, Oera-, TamMma-uziIydeHus.  BrusHue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.
OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl sipa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3ndeckoit KapTUHBI MUpA.
TexHnueckue ycTpoicTBa M NMPAKTHUECKOE MPUMEHEHHE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).

Pa3jen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUs acTpoHoMUH. [IpuKkianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

18



Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3MbI, TUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHepruu CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KJacC —
CBETUMOCTBY». 3BE3/ABI TJIABHOW IOCIEIOBATEIBbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B sSiApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1sl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieuanoro I1ytw.

O600maromnee MOBTOpPEeHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MUpPa, POJib (PHU3NUECKON TEOPHUH B
dbopMupOBaHUY MPEICTABICHUN O (PU3UIECKON KapTHHE MHUPaA, MECTO (prU3nUecKoit
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEICTaBJICHUI O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kitacce oCyIiecTBIsETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OuoNOTHHN, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3BMEPECHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, OPHU3HAKK MOJ00MS TPEYroJbHUKOB,
onpeiesieHne MIONaau IIOCKUX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOM NpPHUPOAE, KoJjeOaTellbHbIe
IBWKCHUS B J)KMBOU IPUPOJE, ONTUYCCKUE SIBICHUS B )KUBOU IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eoepagpus:  marHuTHBIE TIONMIOCA 3€MIIM, 3aJIeKW MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUU DIIEKTpOIIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pPAaAap, PaAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

yYMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTb POCCUNCKOM I'PaKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:
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MHTEpPEC K pa3IMyHbIM cdepaMm NpodecCUuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrN4eCKOro BOCIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (PU3UKE;

7) HEeHHOCTH HAYYHOTI'O MIO3HAHMA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBIISATH MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENN ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM W  IPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJIMHUPOBATH U BBHIMIOJHATH Pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN )KU3HEHHBIX MPOOJIeM.
ba3oBble ucciienoBareibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
du3nUecKol HAyKH;
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BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, MpeoO0pa3oBaHUI0 W TPHUMEHEHHUI0O B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (HU3HKHU;

BBISIBIIATh TPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAXOAUTh apTYMEHTHI JITIS TOKA3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPbl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEIHHOMN
AESTELHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATH MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITCITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUS MHPOpMAUKU (PU3MUECKOIO COAEp)KaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTU3aLMI0 M HUHTEPIpETalnio MHPOPMAlMU pa3lIMYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNKaHUS B pa3iIMuHbIX ¢opmaTax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3MKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
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pacno3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallMdi W  CcMsr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATHh  L€JId  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT 1O Pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHBHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacMpsTh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;
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BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIHTATOB W
OCHOBAHUM;

UCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX IIPH aHAIM3€ pPe3yIbTaTOB
NeSATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTrPAMMBI T10
dusMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIMOHATBHBIH WUHTCIIICKT, IIPEIIOJIararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBICHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA TPUMEpPAX POJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIbHOCTH JIFOJIEH;
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YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMajdbHas CUcTeMa OTCUY€Ta, abCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOCHUS I'a30B, KUAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelIeHUU (PU3HUECKUX 3aj1ay;

pacrio3HaBaTh (pU3MUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
3JEKTPOJUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JIBUKEHHUE,
CBOOOJIHOE TIAJIEHUE TeN, JBMKEHHE MO OKPYKHOCTH, WHEPIIHs, B3aUMOJCHCTBHUE
ten, nuddy3us, 6pOyHOBCKOE JBIKEHUE, CTPOCHHE >KHAKOCTEH U TBEPIBIX Tel,
U3MeHeHne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKIACHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAllUs, IUIABJICHUE, KPUCTA/UIM3AlMUs, KUIEHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIINICHUE JABICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCY]E,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHMS ra3a B M3OIpPOLIECCaxX, AJIEKTPU3aIUs Tel,
B3aUMOJICVICTBUE 3aPAI0B;

OTHUCHIBATh MEXaHUYECKOE JIBI)KCHUE, UCIOIb3Yysd (U3UYCCKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPTrUsl, MEXaHU4eCcKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH
BEJIUYMHAMU;

OIKCHIBATh HM3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYMHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKAs] DHEPIrUsi XaOTUUECKOTO JBUKEHUS MOJIEKYJ, CPEIHECKBAApaTAYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS HHEPrHs, paboTa rasa,
KOA()(PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENISA, IPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEMBIX BEJIHWYMH, UX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (POPMYNBI, CBSA3BIBAIOIIKE JTAHHYIO
(U3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUUYNHAM;

OIUCHIBATh U3YUYCHHBIC JICKTPUUECCKHE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIUMYHMHBI: dJISKTPHUCCKUN 3apsiI,
3JIEKTPUYECKOE TI0JIC, HAMPSIKEHHOCTH IOJISI, MOTEHIHAJ, PA3HOCTh IMOTEHIIUAJIOB;
P ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W EAWHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3UPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, UCIOIB3Ys (PU3HUECKUe
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHCHUS MEXAaHWYECKOW HHEPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIUAN CYNEPIIO3UIMK CWJI, TMPUHIMII PABHOIPABUS HHEPLUHATBHBIX CHCTEM
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oTcu€Ta, MOJIEKYJISIPHO-KHHETHUECKYI0 TEOPHIO CTPOEHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIMH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3InyaTh yCIOBUS WX 0€30MaCHOTO MCIOJI30BAHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (PU3HYCCKUX SBICHUU W
IIPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodiieMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMSI, IPOBOJIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(duKcUpoBaTh PEe3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE
TabJIUIl U TPpaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM HCCIIECIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyjAa MpHU MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIHHOCTH C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpPaTOpHOTrO
000py10BaHMS;

pemars pacuy€THbIE 3a7a4¥ C SBHO 33JJaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOWpATh (PU3UYECKYIO MOJIEINb, BBIACIATh (PU3NYECKUE BEIUUYUHBI U (POPMYIIHI,
HeoOXonuMble NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3MUECKON BEITUYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCITIOJIB30BATh MTPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETAIIUN U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISAPHON WH(POPMAINK, TOJTYYCHHOW W3 Pa3TMIHBIX
MCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTy4aeMyi0 HHHOPMAITHIO;
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MPUBOJUTH MPUMEPHI BKIIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

HCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEHEBHOM KU3HU IS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBBS M COOJIIOJICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh Pa0OTy TPYMIbI, PAIUOHAIBHO paclpeensiTh OOS3aHHOCTU H
IJIAHUPOBATH JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBATH
BKJIJT KQXKI0TO U3 YYAaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTHUH, B MPAKTUYECKOW MEATEIIBHOCTH JIOJEH, 1EeITOCTHOCTh U E€IUHCTBO
bu3uYeCKol KapTHHBI MUPA;

YUUTHIBATh TPaAHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEUHBIN ANEKTPUUYECKUI 3aps, JIyd CBETA, TOUEUHBII UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MpH PEHIeHHH (PU3UYECKUX
3a/1ay;

pacno3HaBaTh (pu3nMyecKue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, D3JIEKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIC KOJIOAHUS H
BOJIHBI, MPSAMOJIMHEMHOE pPAaCHPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hotorddekT), cCBeTOBOE TaBlICHHE, BOSHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMUCHIBATh U3YYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  PA3NUYHBIX  Cpel) W

AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTONB3Ys (U3UUYECKHE BEITUIUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIia, padoTa TOKa,
WHAYKIWS MarHuTHOIO IMojs, cuiaa Ammnepa, cuia JlopeHma, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl 3JIEKTPUUYECKOIO M MATHUTHOTO IIOJIEH, MEPHOJ MU YacTOoTa
KoJiebaHuil B KoOJeOaTeIbHOM KOHTYpe, 3apsii U Ccujla TOKa B IMpolecce
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TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATh (HU3MUCCKUI
CMBICIT HCIIOJI3YEMBIX BEIUYMH, HMX OOO3HAYCHHMsS] W CIAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO GU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS H IPOIECCHI, HCIOIB3YS
(du3HUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M
9JacToTa CBETA, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aATOMHBIX SI7EpP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS M CIWHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYIO BEIWYMHY C JPYTHUMH BEJIUYHHAMH,
BBIUUCIISTh 3HAUCHHUE (PU3UICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIBHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKITMH, 3aKOH MPSIMOJIUHEHHOTO0 PaclpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DHEPIHH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXPaHCHHSI
AJICKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOI'O YHCIIA, TOCTYyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU dTOM pa3IndaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpaKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIllpaBJIeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI TPOBOTHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKHM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBaHUIO (U3UYCCKUX SBICHUH U
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmyHpoBaTh MpoodIeMy/3a1a4y ¥ THIIOTE3y YI4SOHOTO PKCIICPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKUX BEJIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATH PE3YIbTATHI
MMOJTYYEHHON 3aBHUCHMOCTH (DM3WYCCKUX BEJIWYWH B BHUJIC TaOIUIl U TpadHUKOB,
JieaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBmuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON W TIPOSKTHOU
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AESITENFHOCTH C MCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JAOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (HPU3UUECKYI0 MOJEIb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE ISl €€ pelIeHUs, MPOBOAUTH PACUEThl M OLIGHWBATH PEATbHOCTH
MOJTyYEHHOTO 3HaUeHUST (PU3NYECKON BETUIHHEI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JTOTHUECKH HETPOTUBOPEUHBYIO
[IETIOYKY PACCY)XKIEHUI C OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3ndecKue SIBICHNUS;

UCTIOJIH30BaTh MIPU PEIICHUN YIeOHBIX 33]1a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMA U TPEICTABICHHUS
y4eOHOH ¥ HaydHO-TIONYJSPHOH HWH(POpPMAIUH, TOJYYEHHOW W3 pa3IHMYHBIX
MCTOYHHKOB, KPUTUICCKH aHATU3UPOBATH MOJydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMIBI JIEHCTBUS MAaIluH, TPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3indaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUs B TIOBCEIHEBHOM
KU3HU;

NPUBOANTH MPUMEPHI BKIIaZa POCCUICKUX M 3apYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEro MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA N0 (PU3UKE B IOBCEHEBHON KU3HU JIsI
obecricueHUs 0€30MACHOCTH TP OOpalieHuH ¢ NpudopaMu M TEXHHUYECCKUMH
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3J0POBbSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
MIOBEJICHUS B OKpY’KaloIlel cpefe;

paboTaTb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pPAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMATPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ 1oJie. DIeKTpoOMarHuTHAast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢
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bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne Jara nuppoBLIE

Tema ypoka Konrtpoabubie | IlpakTunueckue op
n/n Bceero u3yueHusi  odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPOJIE.
Ve PP bubmmoreka [{OK
1 Hayunbie MeTo1bI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIlero Mupa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTHU JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnunorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe majieHre. Y CKOpeHue | bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe nBUXKEHUE.

N bubnmuoreka [JOK

7 JIBM>KEHME MaTepUaIbHOU TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHII OTHOCUTENBHOCTH

Kunernueckas OHEPrusia

8 lanunes. UnepuumanbHbie CUCTEMBI bubmorexa LHOK
. https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuna. [puaiun
9 CYIIEPIIO3UIUHU CHIL. BpTopon“3aK0H bubmmorexa [TOK
y https://m.edsoo.ru/ff0c3be8
Hprorona mig maTepuanbHOU TOUKH

10 Tperun 3akoH HproToHa 1ist bubnuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMuueckas brbmmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBHMKCHUHU Tela B )KUAKOCTH WUJIH https://m.edsoo.ru/ff0c3f76
raze
[ToctynarenbHOE M BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomenT cuibl. [1nedo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPAOIO Teja
NmMnynbc maTepralibHOM TOUKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOUCK. bubnuoreka [JOK
Wmmynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOIIHOCTH CHIIBI. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502
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MaTepualibHOW TOuKu. Teopema 00
N3MEHEHHUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HEeNnoTeHIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnenoBanue CBsI3U pabOTHI CHITBI
C M3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTsHKEHHUS PE3MHOBOTO JKI'yTa»

20

KonTtponbHas paboTa o teme
«Kunemaruka. /InHamMmuka. 3aKOHbBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHS
MOHeKYHﬂpHO—KHHCTHHCCKOﬁ
TCOPHH. EpOYHOBCKOC JBHMIKCHUC.

Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBMKEHUS U
B3aMMO/JICHCTBUS YaCTHUL] BEILIECTBA.
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Mogenu cTpoeHUS Ta30B, JKUIAKOCTEH
U TBEPIBIX TEII

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpelHEeW KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ffO0c511e

27

3akon /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HMccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccsl B ueabHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpenuss sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Kommuectro
TEIUIOTHI U pabota. BHyTpeHH s
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO
rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenauu

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c5¢36
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

KosmmuecTBo TeIuoTsl npu

bubmuoreka [JOK

32 .

Terutonepenade. AnrabaTHbBII https://m.edsoo.ru/ff0c5¢36
Ipo1ecc

3 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
€ro NpMMEeHEHHE K u3oIpoleccaM https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs mporieccos B

. bubnuoreka [JOK
34 npupoje. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI

35 [Tpunmun nevicreus u KT/ bu6moreka [IOK
TETUIOBOM MaIluHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J

37 DKOJIOTHYECKHE MTPOOIEMbI
TEIJIOHEPTETUKH
O6006maromui ypok

P bu6moreka [IOK
38 «Monexymnsipaas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI»
KounTponbHas pabora no teme
bu6mmoreka [JOK
39 «MounekynspHas ¢puszuka. OCHOBBI 1
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpa3oBanre U KOHICHCAIIHS. bubnunorexa [JOK
Hcmapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS

. bubmuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HackllieHHbIN
https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue u
bu6nuoreka [JOK
42 amopdHble Tena. AHU30TPOIHS

CBOMNCTB KpHUCTAJIIIOB. }KI/II[KI/IC

https://m.edsoo.ru/ff0c65f0
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kpuctaybsl. CoBpeMeHHbIE

MaTepuabl
[liaBnenue U KpUCTATUIU3ALMAL.
bubmmorexa [{OK
43 VY nenbHas TEIUIOTA MJIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnmumarust
b K
44 VYpaBHeHue TerIoBoro OanaHca nommorexa HO
https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
bubmmoreka [{OK
45 3apsj. [IBa Buaa 3neKTpUUeCKuX
https://m.edsoo.ru/ffOc6bcc
3apssIoB
[IpoBOgHMKH, TUITIEKTPUKH U
P P Bu6mmorexa 1[OK
46 TTOJTYTTPOBOTHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bec
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3anmoneunctBue 3apsioB. 3aKOH
. . bu6mmoreka [IOK
47 Kynona. ToueyHbIN ANEKTPUUECKUN
https://m.edsoo.ru/ff0cbeced
3apsn
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
43 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTPpUUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaGora cui 31eKTpoCcTaTuYecKoro
49 noJist. [lorenmuan. PazHocTth bubmmorexa [TOK
' tal. https://m.edsoo.ru/ff0c6£00
MOTEHIUAJIOB
[IpoBOAHUKH U AUBIIEKTPUKH B
P P bubmuoreka [JOK
50 3IEKTPOCTATUUECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHUIIAEMOCTD
. bubnunoreka [JOK
51 OnexrpoeéMkocTs. Konnencatop i

https://m.edsoo.ru/ff0c7126

40




52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCcaTopa. DHEprus
3apsHDKEHHOTO KOH/IEHCATOPa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro pHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EeKTPOIpUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa LEenn

56

[TocnenoBarensHOE, TapaIeabHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
paborta «/3yueHrue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nemnu. Koporkoe
3ambikanue. JlabopatopHas padora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0
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59

PezepBHbiit ypok. KonTposibHas
paboTa no Teme "DieKTpoArHAMHUKA"
/ Beepoccwuiickas mpoBepovHast
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypok
«ONEeKTPOANHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
TeMIiepaTypbl. CBEpXIpOBOIMMOCTh

62

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA DIIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CBoucTBa p—n-niepexo/ia.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUYECKUU TOK B PACTBOPAX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEIIbHBIA Pa3psijl.
Monnus. I1mazma

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

66

DnexkTpudeckue npuoopsl U
YCTPOMCTBA U UX NIPAKTUYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

42




npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

KonTtposnsHas paboTa o teme

67 «Qnekrpocratuka. [1ocTosHHBIHI | | bubnuorexa [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

68 PesepBHblit ypok. O600maromuii | bubnuorexa [JOK
ypok o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
Jr:;n Tema ypoxa Bceero Kontpoabuvie | Hpaxririeckie i[:;:eﬂlrlﬂ :)Igg)al:():;:;eenbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTBI U KX

| B3auMo/jieiicTBMe. MarauTHoe 1oJie. | bubmmoreka [{OK
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre MpoOBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHETHOf")O noﬁﬂ KaTyIHKI/Iy: 1 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.

4 JlaGopaTtopHas pabota 1 | bubnuoreka [JOK
«HccnenoBanue aecTBUs https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO | bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
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DNEeKTpOMAarHuTHasE MHYKITHSI.
IToToX BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uaayKIun. 3akoH
AMIEKTPOMArHUTHON UHYKITUU
®Dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouuaykmuu. IJ1C
CaMOMHIYKIIMHU. DHEPIuUs
MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
ANIEKTPOMArHUTHL,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS
WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora no teme
«MarsuTHoe moJe.
DNeKTPOMarHUTHAS. MHIYKLIHSY

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. 'apMoHHUecKue
KosiebaHus. YpaBHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06
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rapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

13

Jlaboparopuas padoTa
«HccaenoBanne 3aBUCUMOCTH
MepPHOo/JIa MAJIBIX KOJICOaHM rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJiIe0aHus B UI€aTLHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEX]Ty MEXaHHUECKUMU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHLHOM
KOJIeOaTeIIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMmx
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIC
ANIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHycougalIbHbIA IEPEMEHHBIN TOK.
MouiHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOLIEE
3HAYEHUE CWIIBI TOKA U HAIIPSDKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JNEKTPUYECKON JHEPTUU

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKA, JIMHUM 3JIEKTpoIepeaady

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynsTypa ncnonszoBanus
BJIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HU

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BosiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

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

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
AJIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfeQ

24

[TpuHIUIIBI PaIHOCBS3U U
TeneBuieHus. Pa3Butue cpencTs
cBsa3u. Paguomokarust

25

KonTtponsHas padora «Konebanus u
BOJIHBD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
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[IpssmonurHenHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOM CpeE.

bubmuoreka [JOK

26 ToudeuHbIl HICTOYHUK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBeTa. 3aKOHbI
27 OTT;)ameHm ceera. [locTpoenue bubmmorexa [HOK
. https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKajie
[Ipenomiienne ceera. [lonHoe
)3 BHYTpPEHHEE OTpaKEeHUE. bubnuorexa [JOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ffO0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopHnas pabota «3mepenue bubmuorexa [JOK
I0Ka3aTeJis IPEIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoenue n3o0pakeHmit
30 B JiH3€e. DOpMyIia TOHKOM JIMH3BI. bubmorexa OK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIuH3bI
JlaGopaTtopHnas pabota
31 «HccaenoBanue CBOMCTB
M300paKeHU B JINH3AX)
Hucnepcus cBeta. CoHBIN COCTaB
0 oenoro ceeta. LIpet. JJaboparopHas
pabota «HabmroaeHue nucrepcuu
CBETa»
1 Hurepdepennus cpeta. Judpakmus bubnnoreka [JOK
ceta. JludpaxkuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK

HOHHpI/IBaI_[I/IH CBCTa

https://m.edsoo.ru/ffO0cf02e
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Ontuueckue mpuOOPHI U YCTPOUCTBA

35 Y yCJIOBHS MX 0€30MaCHOTO
MIPUMEHEHHUS
['panu1ipl MpUMEHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuorexa [JOK
[ToctynaTel cnenuaibHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHHOCTD
bubmmoreka [IOK
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHNE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAI[EHUE JTTHHBI
OHeprus U UMITyJIbC
13 PETNATUBUCTCKOW YacTullbl. CBA3b bu6moreka [IOK
MaCCHI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponbHas padota «OnrTuka.
. bu6mmoreka [IOK
39 OCHOBBI CIENUATIBHON TEOpUH 1
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTU
40 ®otonbl. Dopmyna I1nanka. bubnuoreka [JOK
DHeprus ¥ UMIyJasc GHoToHa https://m.edsoo.ru/ffOcfel 6
OTKpBITHE U UCCIIEIOBAHNE Bu6 1OK
nonroTeka
41 otodddexra. OnbiThl A. T
b b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl Ppororpdexra. YpaBHeHUE
- (Ii P P bubnuoreka [JOK
42 DunmrerHa g Gotosddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroapdexra
Jasnenue ceeta. OnbiTh [1. H. Eu6 OK
43 JlebeneBa. XUMHUECKOE ICUCTBUE nommoreka L{

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoiucTsa u
MIPAKTHUYECKOE IPUMEHEHHUE:

44
¢doTosneMeHT, POTOAATUHK,
coJIHEeYHast OaTapesi, CBETOIUO,T

45 Pemenne 3amad mo reme «3J€MEHTBI bu6mmoreka [{OK
KBAaHTOBOM OIITHUKI) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OTIBITHI

bubmmoreka [IOK
46 Pezepdopna o paccesnuro o-
https://m.edsoo.ru/ff0d091a
yactull. [1nanerapnast Mmojens atToma
47 [Toctynatel bopa bubmorexa OK
https://m.edsoo.ru/ff0dOafa
N3nydyenne u nornomieHrne GoToHOB

43 IIpU IIEPEXOJE ATOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SJHEPTUM Ha APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBEIe cBOMCTBA YacTHll. BOJIHEI

49 ne bpouis. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM ayanu3M. CLIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXK/JICHHOE U3Jy4eHUE
OTKpBITHE PAAMOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OIPENEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3ITYy4ECHUS
CowucTtBa anbda-, 6era-, raMmma-

51 n3nydeHus. Bnusinue

PaANOAKTUBHOCTHU HA JKHUBBIC
OpraHnu3MbI

50




52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacna.
DNEKTPOHHBIM U MMO3UTPOHHBIW OeTa-
pacnazn. I'aMma-usinydeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepueie peakuuu. AnepHbId
peakrtop. [IpoGnembl, epCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIIEPHOU
SHEPTEeTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe 9acTUIlbl. OTKPHITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS 1
pEerucTpamyu dIeMEeHTaPHBIX
yactull. Kpyrmisiii cron
«DyH/1aMEeHTaJIbHbIE
B3auMOaeuCcTBUI. EqUHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMHU. Bun
3BE3mHOTO Heba. Co3Be3aus, pKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBmkeHue. CoJIHEUHAasI cucreMa

56

Counuie. CoHeuHast akKTUBHOCTD.
Uctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
IIOCJIEI0BATEILHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE

51




MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spostroru COJIHIA U 3BE3]T

58

Mneunsin [1yte — Hama
lNanakTtuka. [lonoxxeHne n qBHXEHNE
Counna B IN'anakTuke. ['anakTuxy.
UYepHble ObIphl B SApax rajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npoOiembl
aCTPOHOMHHU

61

KonTtponpHas padota «1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHON B
ATUYECKOH chepax IesTeIbHOCTH
YyeoBeKa

63

O6o06matomuii ypok. Poss u mecto
(U3HMKHN 1 aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTUHE
MHUpa

64

O6o06maromuii ypok. Poib
¢buznueckoit Teopuu B
(hopMHUpOBaHHUH TIPEICTABICHHI O
(buznueckoit KapTUHe MUpa

52




65

O6o06maromuii ypok. Mecto
($u3n4IecKoi KapTUHBI MHUpPA B
00I1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

66

PesepBHbIl ypok. MaruutHoe noJe.
DNeKTpOMarHuTHAasE MHIAYKLNS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELMAJIbHOM TEOpUHU
OTHOCHUTENILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DIIeMEHTHI aCTPOHOMUU U
acTpou3UKI

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68 4
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTOo (U3UKH B
(hopMUPOBaHUHN COBPEMEHHOM HAYyYHOW KapTHUHBI MHpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATEITBHOCTH

monen

10.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, WHEpIHalbHas cucTeMa OTc4éTa, abCOIIOTHO
TBEPJOE TEJI0, UACATBHBIN I'a3; MOJEIHN CTPOCHHUS Fa30B, )KUAKOCTEN 1
TBEPABIX TEJ, TOYEUHBIA OJIIEKTPUYECKUM 3apsi — IPU PEIIECHUU

(buznueckux 3aaa4y

10.3

Pacnio3naBath pusnueckue sBiaeHUs (IIPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJECKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W OJICKTPOJAWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHUE, CBOOOTHOE TTaIcHUE
TEJ, JBIKEHHE MO OKPY)XHOCTH, WHEPLHUS, B3aUMOJCHCTBUE TeI;
muddys3us, OpOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPIBIX TeN, W3MEHeHHEe O00bEéMa Tenl TpU HArpeBaHUM
(OXJaXkIeHUM), TEIUIOBOE pPaBHOBECHE, HCIIapeHHE, KOHJCHCAIus,
IUIaBJICHWE, KPUCTAUIU3alus, KUIEHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy TapaMeTpaMH COCTOSHHSI Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaAa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABUXCHHUC, MUCIIOJIb3Yyd (1)I/IBI/I‘I€CKI/IC
BCJIIMYHHBI: KOOpAWHATA, IIyTh, IICPEMCIICHUC, CKOPOCTh, YCKOPCHHC,
MacCa TCJjila, CHJIA, HUMIYIbC TElIa, KHHCTHYCCKAA OSHCPIru:i,
IMMOTCHIUAJIbHAA OSHEPTUA, MCXAHUYCCKAA pa60Ta, MEXaHHUYCCKas
MOIIMHOCTL; NIPpH OIIMCAHWHN IMPABUJIBHO TpPAKTOBATH (1)I/I3I/I‘IGCKI/II7I
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HaUCHUS U CIANHUIIBI,
HaXOJUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIrMMHU BCIMYNHAMU
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10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCMOJb3ys (U3MUYCCKUE BEIWYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpEIHsAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBWOKCHUST MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHeprus, paboTa Trasa,
KO3 (DUIIMEHT TOJE3HOTO JEWCTBHS TEIUIOBOTO JIBHTATENs; IPU
ONMHMCAaHUK  TMPABWJIBHO  TPaKTOBaTh  (U3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4€HHBIE JJIEKTPUYECKHE CBOICTBA BellecTBa U
JNEKTpUYecKre SBIEHUS (TPOIECChl), HCMONb3yd (QU3NYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYeckoe  IoJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; MpHU
ONHMCAaHWM  TMPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIbI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3UYECKYIO BEIMYUHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHAJIM3UPOBATh (PU3HUECKHUE TPOLECChl M SBICHUS, HCIOJb3Ys
(u3nueckre 3aKOHbl U MPUHLHUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, 1,
II u III 3axoHb! Hpl0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPT UM,
3aKOH COXpaHEHUS UMITYJbCa, IPUHIINUI CYNEPIIO3ULIUN CUIT, TPUHIIUIT
paBHOMpaBUsST HMHEPHHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS BEIlECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKOW SHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYIN C
a0COIOTHON TEMIEpaTypoil, MEepBbId 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs DJIIEKTPUYECKOro 3apsijaa, 3akoH Kynona; mpu sTom
pa3innyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE MIPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3iiniatb YCJIOBHUA HX 0€3011aCHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBICHUN
Y TIPOLIECCOB C MCMOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHMI;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIIOTe3y y4eOHOTO
JKCIIEpUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEUI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTL OIIBIT U (I)OpMy.HI/IpOBaTL BBIBOABI
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10.10

OcymiecTBiATh TpPSMbIE W KOCBEHHBIE H3MEpeHHsS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC MECTO bl OICHKU HOFpeL[IHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUI; IMPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DMKCHUPOBATh pPE3YJAbTAThl MOJIYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BETMYUH B BUJIE TAOJIHUI] U TPAQUKOB, eTIaTh BHIBOJIBI IO

pe3ysibTaTaM UCCIIEOBaHUs

10.12

CobOmonath mpaBuiia 0e€30MacHOro TpyJa TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHE 3aKOHBI W MPHUHIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (PHU3UYECKYIO MOJIElb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYJIIbl, HEOOXOIUMBIE JUIsl €€ perieHuts,
MPOBOJUTH Pacdy€Tbl U OLIEHHWBATh PEAIbHOCTh IOJIYYEHHOTO

3HaueHUs! PU3NYECKON BETUUHHBI

10.14

Pemate  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IETIOYKY PACCYXKACHUN C OMOPOI Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu pemieHUd Y4eOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl TOUCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMd U MPEJCTaBICHUs y4eOHOW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIMK, MOJYYEHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoaUTH mMpUMeEpHl BKJIa/la POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYy’Karollen cpene

10.18

PaGoTaTh B rpyme ¢ BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX pOJIeH,
IUTAHUPOBaTh  paboOTy TPYMNMbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUpPOBaTh ACATCIILHOCTH B HCCTAHAAPTHBIX
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CUTyalludXx, aJJCKBATHO OLCHHBATL BKJIAJ[ KAXKIAOI'O M3 YUYaCTHUKOB

TPYIIIBI B PELICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN NEATEITBHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3NUECKUX MOIETeH:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, siIepHas MOJIENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU PEeIIeHUH PU3NUYECKHX 3a7a4

11.3

PacnioznaBath ¢puznueckue sBieHUd (MPOLECChl) U OOBSICHITHh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM U  KBAaHTOBOM  (DU3UKH:
JNeKTpuYecKkas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWCTBUE  MAarHMTOB,
JJIEKTPOMArHuTHAsE MHIAYKLIUS, JEHCTBME MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIUHCS 3apsif, 3JIEKTPOMarHUTHbIE
KoJe0aHUsI W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpaXeHHe, MpeJoMIIeHHe, UHTepepeHus, audpakuus U
MOJIApU3alUsl CBETA, AUCIIEPCHUS CBETa, (POTOAIEKTPUUECKUM 3D PeKT
(boToapdexT), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKyCCTBEHHas

paanOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4€HHBIE CBOMCTBa BelIeCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, HIEKTPHUIECKYIO POBOIUMOCTD PA3INYHBIX
Cpel) © DJIEKTPOMAarHUTHbBIE SBICHUS (IIPOLECCHI), HCIOIb3Ys
(dusznueckue BENUYMHBL: DJCKTPUYECKUW 3apsi, cujla TOKa,
JNIEKTPUYECKOE  HANpPSIKEHHE, DIIEKTPUUYECKOE COIPOTHUBIICHUE,
pasHocTh noteHiuanos, J/C, paboTa Toka, HHIYKIMSI MarHUTHOTO
noyisg, cuna Awmrmepa, cuia JlopeHma, WHAYKTUBHOCTH KAaTYIIKH,
SHEPTUsl JIEKTPUUYECKOIO0 MU MAarHUTHOTO TOJIEH, MEPHOJ U 4acToTa
KonebaHuil B KoJebaTeTbHOM KOHTYPE, 3apsi/l U CHJia TOKa B IIPOIIecce

TapMOHHUYCCKUX QJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC
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pacCTOsSIHUE W ONTUYECKAas CUJIA JIMH3BI, IIPU ONHCAHUU IPABUIILHO
TPAaKTOBaTh (U3MUECKUII CMBICI HCHOJb3YeMBIX BEIUYMH, HX
00O3HAueHHUsI W EIWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3HUYECKYIO BETMYUHY C IPYTUMU BEINIUMHAMHU

11.5

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTH JJIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NepHOJ NoJypacnaaa, SHeprus CBsI3M aTOMHBIX SJ€pP; [IPU ONTHUCAHUHU
MpaBUJIbHO TPakTOBaTh (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUs W EIUHUIBI; YyKa3blBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMMH, BBIYUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/'I BCIINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBICHUSA, HCIOIb3YS
(1)1/131/1%01(1/16 3aKOHBI n IMPUHIMUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEI0BATEILHOTO M TapaieIbHOTO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aK0H 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrddekrra, 3aKOH COXpAaHEHHUS DSHEPTUU, 3aKOH COXPAHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs SJIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
paIMoOaKTHUBHOTO paclaja; Mpu OTOM pa3IuyaTh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIIpaBJICHUC BCKTOpPAa HHAYKOHUHW MArunuTHOTO IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ INIIOCKHMM

3epKajoM, TOHKOW JIMH30U

11.9

BBINONIHATE SKCIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBJICHUN
U TPOLIECCOB C MCIOJH30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPCHHUIA;
npu 3ToM GOPMYIUPOBATH MPOOIeMY (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOAbI

11.10

OCYH.[GCTBJ'IHTL npsAMBIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHMH,; IIPU 2TOM BLI6I/IpaTI> ONTHMAJIBHBIN CII0CO0 HU3MCPCHUSA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO bl OIICHKH HOFpeHlHOCTeﬁ I/IBMepeHI/Iﬁ

58




11.11

HccnenoBaTth 3aBUCUMOCTH (DPU3UUECKUX BEIUYHH C UCIIOIB30BAaHUEM
NpSMBIX U3MEpPEHUH; IpPU OITOM KOHCTPYHPOBAThb YCTAHOBKY,
(UKCUPOBATh PE3yIbTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIE TaONUI U Tpa)UKOB, AETATh BBIBOJBI IO pE3yIbTaTaM

HCCICA0BAaHUA

11.12

CoOmronate mpaBmia 0€30MacHOTO TpyAa TMPH  TPOBEICHHUH
UCCIEOBaHUM B paMKax ydeOHOro JKCIIEpUMEHTa, Y4eOHO-
MCCIIEI0BATEIBCKOM U IPOEKTHON JEATEIBHOCTH C UCII0JIB30BAHUEM

U3MEPUTENbHBIX YCTPONUCTB U 1JAOOPATOPHOTo 000PYAOBaHUS

11.13

Pemrate pacuérHpie 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPUHIIUIBI; Ha OCHOBE aHaln3a
YCIIOBHS 3aJaud  BBIOMpATh (PU3WYECKYIO MOJENb, BBIICIATH
(bu3uYecKkre BEIMUMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PelIeHuUs,
MPOBOJUTHh PAacu€Thl W OIEHUBATh PEATbHOCTh IMOJYYEHHOTO

3HA4YCHHS (PU3UIECKON BEITMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKH
HEMPOTUBOPEUHMBYIO LIEMIOYKY PACCYKICHUHN C OMIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bnanecm/le SIBJICHUSA

11.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 337ady  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTHUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTalli U MpeACTaBiIeHUs] y4eOHOW W HAy4YHO-MOMYJISIPHOMN
nHpOpMaLIKH, TOJTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJIY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMUIIBI I[GI‘/'ICTBI/IH MalllhH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3imiaTtb YCJIOBHA HX 0€e30I1aCHOTO HCIIOJIBb30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoMTE MpUMeEpPHI BKJIa/la POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYy’Karollen cpene

11.19

PaGoTarh B rpyIie ¢ BHIIIOJHEHUEM PA3IHMUHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboOTy  TpyMNIbl,  PAlMOHAJIBHO  paclpenessTh

00SI3aHHOCTU | IUIAaHUPOBATb ACATCIIBHOCT B HCECTAHAAPTHBIX
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CUTyaluAaX, aJACKBATHO OLICHMBATL BKJIAJ KaXKIOTO H3 YYAaCTHHKOB

TPYIIIBL B PEIICHUE pacCMaTpUBaeMOi poOIeMBbl
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue ¢GU3NUECKUX SBJICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢uzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

###HPari#KIUIHEMATHUKA

2.1.1

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYECKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUH HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTu ¥ IepeMelleHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU
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2.14

CBoboxHoe najieHne. Y CKOpeHue

CBOOOHOTO MAEHUSA

2.15

Kpusosmueiinoe nswxkeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPAJOB, LENHBIE U PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIe[0BATEIbHbIE
paBHBIE  IIPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C Ha4daJbHOU
CKOpOCTBbIO, paBHOW  Hymw0. M3ydeHue
JIBUKEHHUS IIapuKa B BS3KOM JKHJIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroToHa. HHepimanbHbIe

CUCTEMEI OTCUETa

222

Macca tena. Cuna. [lpunuun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHA Ui MaTepuanbHOM
TOYKA B HWHEPUHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tpernit 3akoH HpioToHa ans

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCEMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUS W CHJa TPEHHS  IOKOS.
Koaddunment tperns. Cuiia cCOnpoTHUBICHUS

IIpu ABVOKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT CHITBI OTHOCHTEITLHO OCH BpaliCHU:.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

229

TexHuyeckue yCTpPOMCTBA: TMOIIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. U3ydeHue ABUKEHUS
Opycka MO HaKJIOHHOM TUIOCKOCTH TIOJ
neificTBueM Heckolbkux cuil. MccnenoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoli MpyKHUHE W PE3UHOBOM
oOpasnie, OT BEIWYWHBI UX JedopMaIuu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

##H#Par###3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepHaibHbIX TOYeK. MMIylbCc CuHIbl |
U3MEHEHHE UMITYJIbca Tea
532 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABMKEHUE
233 PaGora cumbl
234 Mo1HOCTE CHIIEI
h3s Kunernueckass  sHepruss  MaTepuaibHOU
o ToYKU. TeopeMa 0 KUHETUYECKON SHEPTUU
[lorenumaneuas sHeprus. IloTeHuumanbHas
23.6 SHEPTUs YIIPYTo nepopMUPOBAHHOM

MMPYXXUHBI. IToTenunanbHast OHEpIrusa TECJla

BOJIM3U MMOBCPXHOCTHU 3emnu
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HOTGHI_II/IEUIBHBIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMIOTCHIUMAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEPruu
CUCTEMBI TeL 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

530 TexHn4eckue ycTponcTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

5310 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBsi3u  pabOTBl  CHUJIBI €

M3MEHEHHEM MEXaHHICCKOM OHEPruu TCJIa

MOJIEKVYJIAAIPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

#H#HPar###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BpoynoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mogaenu cTpoeHusl Tra3oB, XUIKOCTEH U
TBEPIABIX TEd W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBE 3TUX MOI[CJ'ICFI

3.1.3

Macca wmonekyn. KogauuecTBo BelecTBa.

[Tocrosnnas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'ICKy.]'ISIpHO-KHH@TH‘lCCKOﬁ

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUU TEIJIOBOTO
JBIOKeHus yactull rasza. lllkana temnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA
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3.1.8

l"azoBbie 3akoHbI. M30mpoLiecchl B naeanbHOM
rase ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, H300apa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBHUCUMOCTH MEXIY rnmapaMeTpamMu

COCTOSHUSA Ppa3pPEIKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMHUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 padora. BHyrpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIIMSI, U3TydeHue. TernmoéMKOCTh Tea.
VnenpHasg TEINIOEMKOCTH BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIIECCaM.

['padmueckast untepnperanus paboThI raza

3.2.5

TemoBble MamuHbl. [IpuHUMOBL AEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus s3HEprun
B TEIIOBBIX MammHax. Koaddumument
nosnesHoro gaeiictBus (maee —  KILJI)

temioBoi MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocts mpolieccoB B MPHUPOJE.
TeroBple  ABUrarenu.  DJKOJIOTMUYECKHE

HpO6HCMBI TCIIOOHECPICTUKU
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TexHuueckue YCTPOMCTBA: JBUTATEIIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOJMIIbHUK, KOHUIIMOHEP
12,8 [IpakTnueckue paboTHI. N3mepenue

YAEIBHON TEINIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOAHUMA BELLIECBA. ®A30BbIE

[EPEXO/bI

3.3.1

[Tapoo6pa3zoBanue u KOH/JICHCAIIHSL.
Wcnapenue w kureHue. YIelbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCHUMOCTh

TEMIICPATYPhI KUIICHUA OT JAaBJICHUA

3.3.2

AOCOIMIOTHAA W OTHOCUTENbHAA BIAKHOCTH

BO3ayxa. HacelenHslit nap

3.3.3

Teépmoe  Ttenmo.  Kpucrammmyeckue u
amopdHble Tena. AHHU3ZOTPOMHS CBOWMCTB
KPUCTAJIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTEpUATIbI

3.3.4

[InaBienne W KpucTauIM3alusa. YaeabHast

TerioTa raByienus. Cyonmumanus

3.3.5

YpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

Texnuyeckue YCTpPOWCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIE€ HAHOMATEPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

IIpakTuueckue paboTHI. H3mepenne

BJIA’JKHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

###Par#H#IJIEKTPOCTATUKA

4.1.1

OneKTpu3anus Tell. DIEKTPUYECKH 3apsi.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

4.1.2

HpOBO)IHI/IKI/I, AUSJICKTPUKU n

MOJIYITPOBOAHUKU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa

4.14

Bsaumopnelicteue 3apsnoB. 3akoH Kynona
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4.1.5

Onekrpuueckoe  mnoie.  HanpsoxkéHHOCTb
JIEKTPUUECKOTO T10JIA. [TpuHIMn
cynepno3uuuu. JIMHMUM ~ HanpsHKEHHOCTH

SJICKTPUYCCKOTO I10JIA

4.1.6

PaboTa cmi 3IEKTPOCTATHYECKOTO  TIOJIS.

ITorennuan. Pa3HocTh IOTEHIIAIOB

4.1.7

[IpoBOogHUKM ¥ AMAIEKTPUKH B TOCTOSIHHOM
JJIeKTpuYeckoM Tmoje. JluanexTpuueckas

IMPOHUITACMOCThb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

TexHWUECKHEe YCTPOWCTBA:  AIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATUYECKasl 3allluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

#HPar##ITIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX

YcnoBus CyII€CTBOBAHUA IIOCTOSAHHOTIO

4.2.1 AJIEKTPUYECKOTO TOKa. VICTOUHMKH TOKA.
Cwua Toka. IlocTosSHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma st ydacTka 1enu
493 DJIEKTPUYECKOE COMPOTHUBIICHUE. Y IeIbHOE
o CONIPOTHBIICHUE BEIIECTBA
124 ITocnemoBaTennHOE, napajuieiabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora anextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOoUIIHOCTB 2IEKTPUYECKOTO TOKA
427 anektpoaBkymas cuia (manee — D/C) u

BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHHKA
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ToKa. 3akoH OMa i MOJIHOM (3aMKHYTO)

anekTpuueckoi nenu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHas  HPOBOAMMOCTh  TBEPJIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoagHUKH. CobOcTBenHas 51
pUMecHast IPOBOIMOCTb
NOJIyIpoBOIHUKOB. CBOMCTBa p-n nepexo/a.

[TonynpoBoAHUKOBBIE TPUOOPHI

4.2.11

ONEKTpUYECKHUA TOK B  DJIEKTPOJIUTAX.
DIIEKTPOJIUTHYECKAS JIMCCOITHAITH.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSTEIbHBIN
pazpsaa. PaznuuHbie TUIBI CAMOCTOSITEILHOTO

pazpsaa. Momnnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIepMeETp,
BOJIBTMETP, PpEOCTaT, HCTOUYHUKUA TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
3EKTPOOCBETUTEIIbHBIE pudopHlI,
TEPMOMETP  CONPOTHUBIICHMS, BaKyyMHBIN
IUOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HHKOBLIfI JUOo, raJlbBaHHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne 3D/IC ucroyHnka TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HaOmronenue

DJICKTPOJIN3a

11 KVIACC
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Kox
pasjgena

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

#HH#HPart#H#MAIT'HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

MHAVKIUS

43.1

IlocTtosaHHbIle MarHuThl. B3aumMoencreue

IIOCTOAHHBIX MAarHuToOB

43.2

MarauTtHoe mone. Bexktop MarHUTHOU
MHAYKIMU. [IpuHOMO — cyneprno3uuuH.
Jluann MarnuTHOM MHAyKumMu. KapruHa
JVUHUA MarHuTHOM WHIYKUMH — TOJIS

IIOCTOAHHBIX MarHuToOB

4.3.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna nuHui noJist JJIMHHOTO IPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoneiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amrepa, €€ MOyJb U HallpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb u
HampaBjieHUe. JIBWKeHUE 3apsKeHHOU
YaCTULIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunbl Jlopenia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOM MHAYKITUU

4.3.7

ITotok BCKTOpa MarHUTHOM HWHAYKIIUU

4.3.8

O4C WUHIYKLNH. 3aKoH

aNeKTpoMaruuTHoi unaykuuu dapanes

4.3.9

BuxpeBoe »snekrpuueckoe mnoise. IC
WHIYKIUU B TPOBOJAHUKE, IBHKYILEMCS
MOCTYIATEIbHO B OJHOPOJIHOM

MAarduMTHOM II10JI€

4.3.10

IIpaBuno Jlenna

4.3.11

NHAYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHaAyKIMN
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3H€pI‘I/ISI MAarovuTHOTO IIOJId KaTyHIKu C

4.3.12

TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIe

TexHn4eckne YCTPOWCTBA: TIOCTOSHHBIC
MarHurThl, BJICKTpOMaFHI/ITI)I,
4.3.14 ANIEKTPOBUTATEb, YCKOPHUTEIH
3JICMCHTapHI)IX qacTui, I/IHIIYK]_II/IOHHaSI

I1€4Yb

[IpakTnueckue paboTHI. N3yuyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne nelcTBHUA ITOCTOSHHOIO
4.3.15
MarHuTa Ha paMKy c TOKOM.
HUccnenosanue SIBJICHUS

3JIEKTPOMAarHUTHOW WHIYKIIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Konebarensnasts cucrema. (CBoOOIHEIE
KoJieOanus. ['apMoHWYECKHE KoJieOaHUsI.
5.1.1
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHuii

[IpyxuHHBIA MasATHUK. MaTeMaTH4eCcKuii

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
513 Kunematuueckoe " JUHAMHUYECKOE

OIMMCaHKEe KoJIe0aTEILHOTO JABHKCHUA

[IpeBpamenue SHEPTHH npu
rapMOHMYECKHX  KosieOaHusx.  CBs3b
5.1.4 aAMIUIMTY b KoJe0anuii HUCXOIHOM
BEJIMYUHBI C aMILTUTYAaMH KoJiebaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbupiit  koHTYp. (CBOOOMHBIE
5.1.5 3JE€KTPOMAarHUTHbHIE KoseOaHus B

nacajbHOM KoJIe0aTeIbHOM KOHTYpC.
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Amnanorus MCKAY MCXAHUYCCKUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOAHHSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPIruu B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHY)KILGHHI)IG MCXAaHHNYCCKUC
konebanusa. Pesomanc. Pe3omancuas
KpI/IBaSI. BI)IHy)KI[CHHI)IG

SJICKTPOMArHuTHBLIC KOJeOaHMsI.

5.1.8

[lepemennbiii  Tok. CuHYCOMAAIbHBIN

IIEPEMEHHBIN TOK.

MonHocTh IIEPEMEHHOTO TOKa.
AMIUTATYTHOE W JCHCTBYIOIIECE 3HAUCHUE

CHJIBI TOKA U HAITPSHKCHUA

5.1.10

Tpanchopmarop. [IpousBoactso,
nepeaadya U NoTpedieHne MNIEKTPUYECKON
SHEPrUU. OKOJOTMYECKHE PpHUCKH IIpH
IIPOM3BOJICTBE DIIEKTPUYECKON SHEPIUH.
KynbTypa UCIIOJIb30BAHUS

AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnudeckue ycTpomcTBa: cericmorpad,
ANEKTPUYECKUI 3BOHOK, JVHUH

aNeKTponepesay

5.1.12

[Ipaktnueckue pabotel. HccnepoBanue
3aBUCHUMOCTH MEPHOJIa MAJbIX KOJIEOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCIIE0BATEIHHO
COEeIMHEHHBIX KOHAECHCATOpa, KaTYyIIKU U

pesucropa

5.2

#HH#HPartH#MEXAHWUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexannu4deckue BOJIHBI, YCJIIOBUA

pacupoctpanenus. llepuon. CkopocTh
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pacrpoCcTpaHeHusT W JJIMHA  BOJIHBIL.

HonepeqHHe 1 IpOJO0JIbHBIC BOJIHBI

522

###Par### ntepdepenuys u nudppakuus

MEXaHHUYCCKHUX BOJIH

5.23

3Byk. CKopocTh 3ByKa. I pOMKOCTh 3BYKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE BOJHBI. Y CIIOBHUSA
W3JIy4EHHS] DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenTanus BektopoB E, B n v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJIH:
OTpaXxe€HHe, MpeloMIIeHUE, TOJsIpU3alys,
mudpakumsi, uHTepheperiusa. CKOpocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne FIIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUTIEI pATUOCBS3M U TEICBUIACHUSI.
Pagnomoxamysi. DJIEKTPOMAarHuTHOE

3arps3HEHUE OKPY)KAIOIIEH CpeIIbl

5.2.8

TexHuyeckue ycTpoicTBa: My3bIKalbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
MUarHOCTHKAa B TEXHHUKE M MEJIUIUHE,
pajap, PpaguoONpPUEMHUK,  TEJIEBHU30D,

anTeHHa, Tenedon, CBU-neup

5.3

##HParH#OIITUKA

5.3.1

[TpsimonuHelinoe pacmpocTpaHeHHe

cBeTa B OJHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPa)KEHHUS
cseta. [loctpoenue n3o0paxeHHii B IJIOCKOM

3epKaje

5.33

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI MPEIIOMJICHHUSA
CBCTA. AOCOIIOTHBIHM IIoKa3aTecjib

MMPCIOMIICHUSA
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534

Iomnoe BHYTPCHHEE OTpaKCHHE.
[IpenenbHbIi yroy MOJIHOrO0 BHYTPEHHETO

OTPAKECHUS

5.35

Hucnepcuss  cBera. ClOXHBIM — cOCTaB

Oenoro ceeta. Lger

5.3.6

CoOwuparolue 1 pacceuBarOUe JUH3HI.
Tonkas nunH3a. POKYyCHOE PACCTOSTHUE U
ONTUYECKass cujla  TOHKOW  JIMH3BL.
[Toctpoenue n300pakeHui B
coOuparommx U PacCeuBAIOLIUX JIHH3AX.
@opMysia TOHKOW JIMH3BL. YBEJIHYECHUE,

JaBaeMoe€ JIMH30U

5.3.7

[Tpenens NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

Untepdepennuss  cBera. KorepeHTHbie
UCTOYHUKU.  YCIoBUS  HaONIOAECHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEPQEPEHIIMOHHONM KapTUHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cera.  JudpaxkmuonHas
peméTka. Y cioBue HaOMIOICHHSI TIIaBHBIX
MaKCUMYMOB npu naJIcHUH
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHudyeckue ycTpoiicTBa: OYKH, JIyIa,
doToanmapar, MPOEKIIMOHHBIN ammapar,
MUKpPOCKOI, ~ TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKkUIUOHHAs  pemérka,

MoJIApoOn g

5.3.12

[Tpaktuueckue  pabotsl.  M3mepenue
nokasaress npeinomiieHus. MecnenoBanue
CBOMCTB  m300pa’keHMH B  JMH3aX.

Ha6J'IIOI[CHI/IC AUCTICPCUU CBCTA
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BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl IPUMEHUMOCTH KIIACCUYECKOM
MEXAHUKHU. ITocrynatsl TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJII CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIIUAIT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHHU MW COKpalllCHUC

JUTHHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsI3b MacChl C DHEPrUEH M UMITYJIBCOM
CBOOOJIHOM 4YaCTHIIBl. ODHEPrusi TOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. DPopmyna Ilnanka  cBsI3M
SHepruM (POTOHA C €ro YaCTOTOM. DHEprus

U UMITyJIbC poToHa

7.1.2

OTkpbITHE u UCCIICIOBAaHHE
dotoadpdekra. OmpiTe A.I'. Crosnerona.

3akonbl poTtordhdexTa

7.1.3

YpaBHenue OUHIITENHA VIS
dotoapdekra.  «KpacHas  rpaHuIa

doTorddekra

7.1.4

HaBnenue ceera. Onbitel I1L.H. JIeGenena

7.1.5

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHUUecKUe yCTpoicTBa: (POTOIIEMEHT,
$hoTOIaATUYHK, COJIHEYHAas Oarapes,

CBE€TOAUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEI
Pesepdopna no uccnenoBaHuio CTpOSHUS

aTomMa. HJIaHCTapHa}I MOZCIb aTOMa
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7.2.2

Iloctynatet  bopa.  U3nyuenue wu
noryiomeHne (GOTOHOB TMpH  Tepexojie
aToMa C OJIHOTO YpPOBHS 3HEpPruu Ha
apyroi.  Buasl  cnektpoB.  CroekTp

YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BomnoBreie cBolicTBa dactuil. BoiHBI ne
bpoiis. KopnyckyisgpHo-BOJIHOBOM
nyanusM. Jludpakius dIeKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYUCHUC.

VYcTpolicTBO U TpUHIMI paboTHI J1a3epa

7.2.5

TexHuyeckne yCcTpoicTBa: CIEKTPATbHBIN
aHaJIU3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktuueckue pabotel. HaOmronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOAEHUS €W PETUCTpAIluU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuto cocTtaBa
paanoakTUBHOTO u3nydeHus. CBolicTBa
anbda-, oera-, ramMmma-Mu3JIyqdeHHUS.
BnusiHue panuMoakTHBHOCTM Ha >KUBBIC

OpraHu3Mbl

7.3.3

OTKpbITHE  [POTOHA U  HEUTpPOHA.
Hyknonnas mozens simpa ['eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4yuciio

anpa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacmaa. [amma-
U3IIy4YEHHE. 3aK0OH  PaJMOAaKTUBHOTO

pacmajna
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7.3.5

OHeprusi CBSI3M HYKIOHOB B  sIJIpe.

SAnepusie cunbl. Jledekt Macchl sipa

7.3.6

SnepHble peaxkumu. JleleHHE W CUHTE3

saep

7.3.7

Snepubiii  peakrop.  TepmosinepHsIi
cunte3. Ilpobnembl U  MEPCHEKTUBBI
AJICPHOM  SHEPreTHKU. OKOJOTUYECKHE

aCIIEKTHI SICPHOM dSHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHIbl.  OTKpbITHE
IIO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3aHUMOJCUCTBHUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JTO3BUMETP,
Kamepa BwunbcoHa, sAIepHBIM peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YacTHII (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHOTO HeOa. Co3Be3nus, SpKUe

3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Congeu”asa cucrema. l[lmaHeTrsl 3eMHOI
rpynnbl.  I[LTaHeTel-TUraHTBI W HX
CITYTHHKH, KapJIMKOBBIC TJIaHETHI. Maiibie

Testa CoTHEYHOU CUCTEMEI

8.3

Connne, ¢otochepa u armocdepa.

CoJiiHEYHAasT aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHIa U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBIC XapPaKTCPHUCTHKU:
Macca, CBCTUMOCTb, paanycC, TeMIICparypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCC — CBCTHMOCTDB».
3Bé3I[BI IJaBHOM  IOCIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTDY JJIA

3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH
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8.6

#HHPar###BayTpenHee CTpoeHue 3BE3Z.
CoBpemeHHbIE IIPEJCTABIICHUS 0
NpouCcXoXJIeHnu MU 3Bosiroruu ConHua U

3BE3. DTanbl JKU3HUA 3BE3]T

8.7

Mneunsiii IIyte — nHama [amakTtuka.
CnupanbHasg  cTpykrypa  ['anmaktuku,
pacnpeneneHue 3BE3/, Tra3a M IbUIM.
[lonoxenne u pgBuwxenue CoyHIA B
lamaktuke. Ilmockas u cdepuueckas

HOJICUCTEMBI I aJlakTHKU

8.8

Tuner ramakTuk. PaguorajakTuka W

KBa3apel. YEpHBIE ABIPHI B AAPAX FATAKTUK

8.9

Bcenennas. Pacmupenune Bcenennoit.
3akon XaOb6na. Pa3z0eranue rajakTHK.
Bo3pact u pamuyc BcenenHoit, Teopus
bompmioro B3peiBa. Mogens  «ropsueit

Bcenennoii». PenukToBoe u3iydeHue

8.10

Macmtabnast  cTpykrypa BceneHHOM.
Mertaranakrtuka. Hepeménasie mpooieMbl

ACTPOHOMHUH
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. Akiinonepnoe obmectBo «M3maTenscTBo
«IIpocBemienue»

2. ®usuka. 11 knacc. Msikumes ['.4., byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mectBo «M3aaTeabcTBO

«HpOCBGIIIGHI/IG»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. Msxumes I' 4., CunakoB A.3. @usuka: Konebdanus v BojaHbI. 11 KiI.:

VYueb. misa yrinyoneHHoro uzydenus puzuku. — 3-e uza. — M.: JIpoda, 2001. —

288 c.
2. Mskumes ['.5., CunsikoB A.3. @usnka: MonexynsapHas pusuka.
3. Tepmogunamuka. 10 ki1.: Yueb. nis yriryOJIeHHOTO u3ydeHus: GU3uKh. —

3-e m3a. — M.: llpoda, 1998. — 352 c.

4. Msxkumes I'.4., CunsaxoB A.3. @uzuka: Ontrka. KBanrosas ¢pusuka. 11
KI1.: Yue0. ais yrayonennoro uzydenus pusuku. — M.: JIpoda, 2001. — 464 c.
5. Mskumies I'.4., CunskoB A.3., Ci1o00ak0B b.A. ®usuka:

Onexrponunamuka. 10-11 ki.: Yael. ayis yrimyOneHHOTO u3ydeHus GU3HKU. —

3-e m3a. — M.: [Ipoda, 2001. — 480 c.
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6.  Yrmyosnennoe uzydenue ¢puzuku B 10-11 knaccax: Ku. [{ns yuurens /
O.0. Kabapaun, C.W. Kabapauna, B.A. Opnosa. — M.: [Ipocsemenue, 2002. —

127 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

1. KommiekT anexkTpoHHbIX mocobuit o kypcy ¢usuku (7-11 kmaccer) (5
CD). MunucrepctBo obpazoanus PO, 2004

2. ®usuka. bubmmoreka HarsiHbIX Tocobwuit 7-11 ki (1C: IIkona) OO0
«Mynberumenna Texnonmoruu u Juctanimonnoe O0ydenuey, 2008

3. NutepakTuBHbii kKype pusuxu 1t 7-11 kmacco. [Ipaktukym (2 CD).
NucTuTyT HOBBIX TexHoJoTui. OO0 «@uzukon» , 2004.

®dusmka 10-11 xkmaccel. MynpruMmeauitHbii kKypc. «Pyccoout [Tabmummary,
2004

4. Bupryanenbiii HactaBHuk. @uszuka 10-11 kmace. OO0 «HoBas mkomnay,
2007.

3annmarenbsHas pusuka nis mroabHuKoB. OO0 busneccodt». Poccus, 2005.
Ucropus nzobperenuii. bonpmas nerckas suuukionenus. 000

«H3narenscTBOY, Poccus, 2009.
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