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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEro OOILEero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOUM 00pa3oBarelbHON MpoTrpaMmsbl, npencTaBieHHbIXx B OI'OC
COO, a Ttakxke c y4€toMm QenepanbHON pabouyeld NpOTrpaMMbl BOCHHUTAHUS U
KOHLIENIMM TpernoiaBaHus ydeOHoro npeamera «Puszuka» B 00pa3zoBaTeIbHBIX
OpraHu3anusax Poccuiickon Qenepanuu, peaA3YIOIIMX OCHOBHBIE
o0OpazoBarelibHbIE IPOTPAMMBL.

Conepxanue nporpamMbl Mo (U3UKE HAMpaBlIeHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpa oOyvaronmxcs 10—11 knaccoB npu oOydeHuu
ux Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO -/€SITEIbHOCTHOTO TIOIX0A.
[Iporpamma o dpusuke coorBercTByeT TpedoBanusiM GI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, PEIMETHBIM M METANpPEIMETHBIM pe3yabTaraM OOYy4YEHHUs, a TaKKe
YUUTHIBAET HEOOXOJUMOCTh peaTM3alli MEXIPEIMETHBIX CBS3el (U3UKU C
€CTECTBEHHO-HAYYHbIMHU YUeOHBIMU NpeaMeTamMu. B Hell onpenenstoTcsi OCHOBHBIE
e U3y4deHus (PU3UKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus, IIaHUPYyEMbIe
pe3yiabTaThl OCBOCHHUS Kypca (U3UKH: JMYHOCTHBIE, METalPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o puzmke BKIIOYAET:

e TUIAHUPYEMBIE pE3yJbTaThl OCBOEHUS Kypca (pU3uK1 Ha 6a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YIbTATHI IO T0JaM 00 YUECHHS;

e cojepxkanue yueoHoro npeamera « duznka» mo rogam oOyd eHusl.

du3uka KaKk Hayka O HambOoJiee OOIMX 3aKOHAX MPUPOJBI, BBHICTyMHas B
Ka4ecTBe Y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHWI 00 okpyXkaromeM Mupe. [1IkoapHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIiA
JUISI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJBbKY (PH3NIECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SBJICHHWMA, H3y4aeMBIX XHMHCH, OHOJIOTHEH,
busndyeckoit reorpadmerd u acTtpoHomuei. Mcmonp30BaHWE ©  aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHMW  OMNpenessieT XapakTep U pa3BUTHE
Ppa3HOOOpAa3HBIX TEXHOJIOTHH B C(pepe FIHEPTETUKH, TPAHCTIOPTA, OCBOCHHUS KOCMOCA,
MOJIy4eHHsI HOBBIX MaTepHajoB C 3aJaHHbIMU CBOWCTBaMU U Apyrux. Mzyuenue
($U3UKK1 BHOCUT OCHOBHOM BKJI1aJ] B GOPMHUPOBAHUE ECTECTBEHHO ~-HAYYHOM Kap THHBI
Mupa oOydaromuxcsi, B (popMHUpOBaHHE yYMEHHUW TPUMEHSITh HAyYHBIH METOJ
MO3HAHUS PU BBHITIOJIHEHUU UMU Y4EOHBIX HCCIIEI0BAHUM.

B ocHOBY Kypca (hu3uKH 1711 ypOBHS CPETHET0 00111eT0 00pa30BaHus ITOJIOKEH
psA uaei, KOTOpblE MOYKHO pacCMaTpUBaTh KaK MPHUHIIUIIBI €0 MTOCTPOESHMUS.
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Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBJISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pa3/ienioB (PU3MKH, BKIIFOYALT KaK
BOTIPOCHI KJIACCHYECKOM, TAK 1 COBPEMEHHOM (PU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBHM ¢ HEW MaTepuwal Kypca (HU3UKH
00beTMHEH BOKpPYr GU3MYECKHX Teopwil. Bemaynmmm B Kypce SBISIETCS
dbopmMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€puH, BEIIECTBE W
HoJIE.

Hoes eymanumapusayuu. EE€ peamuzanusi NpearosaracT MCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3NYECKON HAayKd, OCMBICICHHE CBS3W Pa3BUTHA
(bu3NKYU ¢ pa3BUTHEM OOIIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu . Kypc duzuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUYECKHUX MPUIIOKEHUIN M3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peammsyercs TOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJZIEpXaHUs, TMOCBAIIEHHBIX JKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIC CBA3aHbI C PA3BUTUEM TEXHUKU W TEXHOJIOTHH, a TakKe OOCYXKICHUS
po06JIeM paliMOHATBHOTO MTPUPOIOIOIB30BAHUS U DKOJIOTHIECKOM 0€301MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHEro 00IIero
oOpa3oBaHus ABIAIOTCS (pu3nyeckue Teopuu ((GOpMUPOBAHUE NPEICTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKOM TeOPUH, poJii (GyH/IAMEHTAIbHBIX 3aKOHOB U
MIPUHIIMAIIOB B COBPEMEHHBIX IIPEACTABICHUSAX O PUPOJIE, TPAH UIIAX MPUMEHUMOCTH
TEOPUH, AJis1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUHN U MTPOLIECCOB).

CucTeMHO-Aes TeTbHOCTHBIN MOJAX0 B Kypce (DU3UKHU peal3yeTcsl Mpexie
BCET0 3a CUET OpraHu3allMy SKCIEPUMEHTAIBHON JEATEIbHOCTH OOYy4aroMMXCs.
Jlnst 6a30BOT0 ypoBHA Kypca (PU3UKHU — 3TO UCTIOJIb30BAHUE CUCTEMBI ()P OHTATLHBIX
KpPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JIJAOOPATOPHBIX PabOT, KOTOPHIE B IPOrpaMme
no ¢gu3nke OObEIUHEHBI B OOIIMN CIMHUCOK YUCHHMUECKUX MPAKTUYECKUX pPaOOT.
Bbigenenne B yka3aHHOM TMiepeyHe Ja0OpaTOpHBIX PadbOT, MPOBOJUMBIX IS
KOHTPOJIL U OLIEHKH, OCYILECTBISIETCS] yUaCTHUKAMHU 00pa30BaTeIbHOTO Ipoliecca
UCXOJs1 U3 OCOOEHHOCTEH MIaHUPOBAaHUS U OCHaIeHUs] kKabuHeta (uszuku. [Ipu
3TOM OO0ecreYuBaeTcsi OBJAJCHUE OOYYAIOIIMMUCS YMEHUSMH MPOBOAUTH
KOCBEHHBIC M3MEPEHHUSI, UCCJICIOBAHUS 3aBUCUMOCTEH (DU3UYECKUX BEJIUYUH U
MOCTAHOBKY OTBITOB IO MTPOBEPKE MPEIJIOKEHHBIX THUITOTE3.

Boubiioe BHUMaHUE yACISETCS PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Ipu aTOM [J1s1 pacUETHBIX 3a/1a4 IPUOPUTETOM SIBJITIOTCSI 33]1a4U C SIBHO 3aIaHHOM
(bU3UYECKON MOJIENbI0, IIO3BOJIAIONIME TPUMEHSITh W3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjesia Kypca, TaKk U UHTErpupys 3HAHUS U3
pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a7ja4 MPUOPUTETOM SIBJIIIOTCS 33JJaHUsI Ha
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00BbsICHEHUE TIPOTEKaHUS (PU3MUECKUX SIBICHUN W TIPOIIECCOB B OKPYKAOIIEH
KU3HHU, TpeOyromme BbIOOpa (M3WYECKON MOJACIN IS CHTYyallUd TPAKTHKO-
OPHUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ TpedoBanusimMu GI'OC COO k maTepuanbHO -TEXHIY €CKOMY
obecriedeHnto yaeOHoTro mporiecca 0a30BbIM ypOBEHb Kypca (U3UKH HAa YPOBHE
cpemHero o6iero oOpa3oBaHUsS MOJDKEH W3Y4aThCs B YCIOBHUSAX IMPEAMETHOTO
KabuHeTa (PM3UKM WM B YCIOBUAX HHTEIPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAyYHOTO UK. B KaOuHeTe PU3NKN JOHKHO OBITH HEOOXOIUMOE
JabopaTopHOe O0OpYyIOBaHME MJISi BBITIOJHEHHS YKa3aHHBIX B MpOrpamme To
bu3HNKe yUeHNIECKUX MPAKTHUECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0B aHUE.

JleMoHcTpaloHHoe oOopynoBaHue (QOpMUpYeTCsT B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAIBHOM JOCTAaTOYHOCTH M OOECIMEYMBACT MOCTAHOBKY
MEPEUNCIICHHBIX B TIpPOTpaMMe MO (U3WKE KIIOYEBBIX JIEMOHCTpAIUil il
WCCIICIOBAHMUS W3Y4aeMbIX SIBJIGHUA H  TPOIECCOB, OHOMIUPUYCCKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUIECKUX TPUMECHECHHUH.

JlaboparopHoe 00OpyIOBaHUE IJIsI YYEHHYECKUX TMPAKTUIECKUX PpadoT
dbopmupyercss B BUAE TEMaTHUECKUX KOMIUIEKTOB U 0OECTICUMBACTCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYaronmxcs. TeMaTH4eCKhe KOMIUICKTHI
7abopaTopHOro OOOPYAOBAaHUS JOJDKHBI OBITH IMOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
WU3MEPHUTEIBHBIX CHCTEM B BUJIE ITU(DPOBBIX Ta00paTOPHIA.

OCHOBHBIMHU LIEISIMU U3y4YeHUs (PU3UKHU B 00111EM 00pa30BaHUH SABJISFOTCS:

o (¢dopMHpOBaHUE HHTEpECAa M CTPEMJICHUS OOYYarOHMXCS K HAyYHOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS 1 (POPMUPOBAHUES
UCCJIEIOBATENIHCKOT0 OTHOIICHUS K OKPY>KAIOLMM SIBJICHUSIM;

o (dopMHpPOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3yuEHUSI OCHOB
CTpOCHUS MaTepuH ¥ (PyHTaMEHTATIHHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHHII OOBACHATH SBJICHUS C HCMOJIb30BaHUEM
bU3NYEeCKUX 3HAHWN 1 HAYIHBIX JT0KA3aTeIbCTB;

o (dopMHpOBaHUE MPEACTABICHUA O pOJHM (U3UKU Ui Pa3BUTHS IPYTUX
CCTCCTBCHHBIX HAYK, TEXHUKH W TEXHOJIOTHH.

JlocTkeHre THX IeNie 00ecreunBaeTCsl pelieHHeM CIISAYIONIMX 3a/a4 B

npolecce u3ydeHus Kypca Gu3uKku Ha YpOBHE CPEIHEr0 00111ero 00pa3oBaHus:

e TMPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYA MEXAHUKY, MOJCKYILIDHYIO (DU3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PHU3UKH;
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e (dopMupOBaHHWE YMEHHUU TPUMEHITh TEOPETHUECKUE 3HAHUSA [T
oObsicHeHUS (PU3WYECKUX SBICHUM B TPHUPOJAEC M UL TNPUHIATHSL
MPAKTAYECKUX PEIICHUM B MOBCEAHEBHOM )KU3HU,

e OCBOCHHE CIIOCOOOB pEIICHWS pPa3jMYHBIX 3aJad C SBHO 3a/IaHHOU
busznueckoil MoOJEeNblo, 3a7ad, MOAPa3yMEBAIOIIMX CaMOCTOSTEIHLHOE
co3aanre GU3NIECKON MO, aICKBAaTHOM YCIIOBHSM 3a/1a4H;

e TIOHMMaHWe (U3UYECKUX OCHOB W MPHUHIIMIIOB JEUCTBUS TEXHHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny,

e OBJIAJICHUE METOJAaMHU CaMOCTOSITENBHOIO IUIAHUPOBAHMS U IPOBEICHUS
$u3nYeCKUX AKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu HHGOpPMAIIUH,
ONIPEAEIICHUS JOCTOBEPHOCTH MOJy4EHHOT O PE3YJIbTaTa,

e CO3JIaHME YCJIOBUU JJISl Pa3BUTUS YMEHHUU NPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU AEATEIBHOCTH.

Ha wusydenue ¢usuku (6a30BbII ypOoBEHb) HAa YpOBHE CPEIHEro OOIIEro
obpazoBanus otBoauTcs 136 wacoB: B 10 kmacce — 68 gacoB (2 yaca B HENENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mnporpamme no (U3MKE MepedyeHb JadopaTOpHBIX M
NPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JENaeT BbIOOP
NpOBEACHUS JIADOPATOPHBIX pabOT M OMNBITOB € YYETOM HUHAUBUAYaTbHBIX
0COOEHHOCTEN 00YyYarOIIMUXCS.
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COAEPXAHUE ObYYEHUA
10 KJIACC

Pa3znenl. ®u3uka u METOAbI HAYYHOT O MO3HAHUS

du3rka — Hayka O mpupoje. HaydHble METOJbl MO3HAHUSI OKPYXkKAOLIETO
Mupa. PoJib 3KCIIepuMEeHTa U TEOPUU B MMPOLIECCE TO3ZHAHUS TPUPOIbL. DKCIEPUMEHT
B (hH3HKE.

Mo nenrpoBanne (U3MUECKUX SIBICHUNA W TiporieccoB. HayuHbie THMOTE3BL.
®duznueckue 3aKOHbI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B IPAKTUYECKOU IEATEIbHOCTH JIFOJEH.

Llemoncmpayuu

AHanoroBele U LU(GPOBBIE H3MEPUTEILHBIE NPUOOPHI, KOMIIbIOTEPHBIE
JIATYUKHU.

Pa3nen2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKCHMUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAsT CKOPOCTH) M
YCKOPEHHE MaTepHATbHOW TOYKH, WX IMPOEKIUMU HA OCH CHUCTEMbI KOOPIHMHAT.
CroxeHue nepeMeIieHud U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBWXEHHE. [ 'paduxu
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHHs, NYyTHU U [EPEMEIIECHUS
MaTepHualbHON TOYKH OT BpPEMEHH.

CBo0OoHOE majieHne. Y CKOpEeHHEe CBOOOHOTO MaeHUS.

KpuBosmHeHoe nBrxeHue. [[BrkeHrne MarepruaibHOM TOYKH IO OKPYKHOCTH
C HNOCTOSIHHOW MO MOJAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JINHEWHAST CKOPOCTb.
[lepuon n wacToTa oOparenus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHnueckre yCTpOWCTBA M TMPAKTUYECKOE IPUMEHEHHUE: CIHIOMET,
JIB>KEHHE CHAPSI0B, LIEMHBIE U pEMEHHBIE MTEpEIaun.

Jlemoncmpayuu

Mogenbs cuctemMbl OTCUETA, WIDTFOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKECHUS.

[IpeoOpazoBaHme IBIKEHUH C UCTIOJIF30BaHUEM MIPOCTHIX MEXaHU3MOB.

[lageHune Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmionenne nBwkeHHsl Tena, OPOIIEHHOTO TOJA YIioM K TOPH3OHTY H
TOPU30HTAIILHO.
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N3mepenune ycKopeHus CBOOOHOTO M ICHHUS.

Hampaiienne ckopoCTH MpU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomul

N3ydeHne HEPAaBHOMEPHOTO JIBMKEHHUS C LIEJIbIO ONPEAECIECHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXIAY IyTSIMH, IPOWIECHHBIMUA TEIOM 3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPU PABHOYCKOPEHHOM
JIBVKCHUY C HAYAITbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3yuenune ABM>KEHUS IIAPHUKA B BA3KOM )KUIKOCTH.

N3ydenne nBmKEHUS Tena, OPOIIEHHOTO TOPHU30HTAIBLHO.

Tema 2. lunamuxa

[Ipunuun  otHocurenbHOCTH [amunes.  Ilepseii  3akoH  HeroTona
NHepunampHble CUCTEMBI OTCUETA.

Maccatena. Cuna. [lpunuun cynepno3unuu cuit. Bropoii 3akon HerotoHa s
MarepualbHOU TOUKU. Tpernii 3ak0H HproTOHA 17151 MaTepUaAIIbHBIX TOYEK.

3akoH BceMHpHOro TtAroteHusa. Cuma Tskectd. IlepBas kocMmuuUecKas
CKOPOCTSb.

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

Tpenue. Buabl Tpenus (mokosi, CKOJbxkeHus1, kadeHnus ). Cuna tpenus. Cyxoe
Tpenue. Cusia TpEeHUsl CKOJIbKEHUS U cuiia TpeHus nmokosi. KoagduimeHnt Tpenus.
Cuna conpoTHUBICHUS NPH IBUYKEHUH TENA B AKUJIKOCTH WU Ta3e.

[loctynarensHOE U BpaliaTeibHOE IBUKEHUE a0COJIIOTHO TBEPIOTO TENA.

MoOMEHT CHIIbI OTHOCHUTEIIbHO OCH BpameHus. [lnedo cuiel. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckrue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MOAIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nnepuuu.

CpaBHeHue MacC B3aMOIEUCTBYOLIMUX TEJ.

Bropoi 3akoH HeroToHA.

N3mepenne cui.

ClioxeHnue CHiL

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT AePOpMAaIIHH.

HesecomocTs. Bec Tena mmpu yCKOPEHHOM NOAbEME U TTaJICHUU.

CpaBHeHUE CUII TPEHHUS TIOKOS, KAYEHUSI U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul

N3ydenne neukeHust Opycka no HaKJIOHHOM TNIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAIOIINX B MPY>XKUHE U
pE3MHOBOM 00Opa3sIie, 0T uX Jaehopmarum.

UccnenoBanne ycmoBUM pPAaBHOBECUA TBEPIOTO TENA, HMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

Nmritynbc MarepuanbHOM TOYKH (Tesla), CHUCTEMbl MAaT€pUAIbHBIX TOYEK.
Nmiynibe cuibl U M3MEHEHUE UMITYJIbca Tejla. 3aKOH COXPaHEHMsI WMITYJIbCA.
PeakTnBHOE OBIDKEHUE.

PaboTa cuibl. MOITHOCTH CHIIBI.

Kunernyeckas sHeprusi MarepuaabHOW TOUYKH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW SHEPTHM.

[loTeHunamsHast JHEPIusl. [loTeHunansHast SHEPIUs yIpyro
nehopmMupoBaHHOU IPYXUHBIL. [loTeHIMAabHAS YHEPTHSA TeNNa BOJIM3HU MOBEPXHOCTH
3emiu.

[loTeHnmanbHbple W HEMOTCHIMAIbHBbIE  cuibl. CBA3b  paboOTHI
HEMOTEHIMAIbHBIX CUJI C U3MEHEHUEM MEXaHNY €CKOM SHEPTUH CUCTEMBI TeJl. 3aKOH
COXPaHEHHUSI MEXaHUYECKOW SHEPTUMU.

Yrpyrue u Heyrpyrue CTOJIKHOBEHHS.

TexHu4yeckrue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE IBUXKEHUE.

[lepexo MOTEHIMATLHOM PHEPTUN B KHHETUUECKYIO M1 0OpaTHO.

Yuenuueckuii skcnepumenm, 1abopamopHwle pabomeol

N3yyenue aOCOIOTHO HEYNPYTroro yaapa ¢ MOMOUIbIO JIByX OJUHAKOBBIX
HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBsizu pabOThl CWIIBI ¢ U3MEHEHUEM MEXaHUYECKOW IHEpruu
TEJa Ha MPUMEPE PACTIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsekyasipuasi pu3nka i TepMOIHHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU M eopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO -KUHETUYECKOW TEOPUU U UX OTBITHOE
obocHoBanue. bpoyHoBckoe npwxeHue. Juddys3us. Xapakrep IBWKCHHS U
B3aMMOJCUCTBUS YaCTHI] BEHIeCTBA. MoOJIeM CTPOEHUS Ta3oB, KUIAKOCTEU U
TBEPIBIX TSI U 00BICHECHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MojIelneil. Macca u
pazmepbl mosiekyi. KommuectBo BemiectBa. [locTosinHas ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [llkana temneparyp
Llenbcus.
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Mopens  upeambHoro ra3za. (OCHOBHOE ypaBHEHUE  MOJIEKYJISIPHO-
KUHETHYECKOW TEOPHH HACAILHOTO ra3a. AOCOJIOTHAS TeMrepaTrypa Kak mepa
CpEeIHEW KWUHETHYECKOW SHEPTUU TEIUIOBOTO ABMXKEHWs dactul] rasza. l[llkama
temneparyp KenbBuHa. ['a3oBbie 3ak0oHbI. YpaBHeHne MenneneeBa—KnanepoHna.
3akoH JlaneToHa. M30mpoiecchl B HaealbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. [ 'paduyeckoe MpencTaBlIeHHE H30MPOIIECCOB: M30TEpMa, H30X0pa,
n3obapa.

TexHnuyeckue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHECHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmbITHI, TOKa3bIBAIOIIME IMCKPETHOE CTPOCHHME BellecTBa, (oTorpadum
MOJIEKYJ OPTaHUYECKUX COCTUHEHU M.

OmnbiThl 10 11 Py3Un KUAKOCTEH U Ta30B.

Mojenbs O6pOyHOBCKOTO JBUKEHUS.

Mopnens onerta IlTepHa.

OnbITHI, JOKa3bIBAOIIINE CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJCUCTBUS.

Mopaens, HILTIOCTPUP YIOIIAs TPUPOAY JABJICHHUS Ia3a HA CTEHKU COCY/a.

OnbIThl, WDUIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUS HJCAIBHOTO Ta3a,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

Onpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe€ HA OCHOBE M3MEPEHUI
00bEMa KOMHATBI, JIABJICHUSI U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY NapAMETPAMH COCTOSTHUS Pa3pEeKEHHOIO
rasa.

Tema 2. Ocrosvt mepmoounamuku

TepmoauHaMmuueckas cucteMa. BHYTpeHHsIsI SHEpPrus TEpMOJUHAMUYECKOU
CUCTEMBI U c1IocOObI €€ n3mMeHeHus. KonmuecTBo TemwioTel U paboTta. BHyTpeHHss
DHEPTHsl  OJHOATOMHOIO  MJAECAIBHOrO  raza. Buael  Temionepenadu:
TEIUIONPOBOAHOCTh, KOHBEKLMS, U3JIy4EHHUE. Y AEIIbHAS TEIUIOEMKOCThH BEILECTBA.
KonnuecTBo TEIIOTHI TP TEILIONIEPEAYE.

[lonstne o6 anuabatrHoM mnporecce. IlepBbIii 3aKOH TEPMOJIMHAMUKMU.
[IpumeHeHne mepBOTO 3aKOHAa TEPMOJAMHAMHUKHU K u3ompoueccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoti3akon TepmoanHamuku. HeoGpaTumMocTh MpoIIeCCOB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHIMOBI ~ AEHUCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanust 3HEpruuM B TEIUIOBBIX ManmHax. KosdduiueHnt mnose3Horo
nerictBusl TerioBod mammbbl. [lukn KapHo m ero xosduimeHT M0Jae3HOTO0
NENCTBUA. DKOJOTHUECKHUE MPOOIIEMbI TETNIOIHEPTETUKH.
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Texnudyeckue yCTpOCTBA W TMPAKTUYECKOEC TNPUMEHEHHE: JBUTaTelb
BHYTPEHHETO CTrOpaHus, ObITOBOM XOJIOAWIbHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3meHeHnne BHYTpEHHEH HSHEPTUU Tella MPHU COBEPIICHUH PaOOTHI: BBIICT
MpOoOKKW W3 OYTBUIKH IIOJ] JCHCTBHEM CXKaToro BO3JyXa, HarpeBaHue »¢upa B
JATyHHOU TpyOKe MyTéM TpeHUS (BHUACOAEMOHCTPAIINS).

N3meHeHne BHYTpEHHEN SHEPTUU (TEMIIEpaTyphl) Teja MPU TEIIONepeaaye.

OmnbIT 0 aanabaTHOMY PaCIIMPEHUIO BO3TyXa (OTIBIT C BO3IYIITHHIM OTHUBOM).

Mo ienu mapoBoOii TypOWHBI, IBUTATEINsI BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO
JIBUTaTEs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwi

N3mepenue yaenbHoM TeoEMKOCTH.

Tema 3. Azpezamnwie cocmoanus eewjecmea. Pazoewvie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Vcnapenue n kunenue. AOCOJIIOTHAS U
OTHOCHTENbHAs BJIAXHOCTh BO3ayxa. HacellleHHBIM map. YxaenpHas TeEoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JIABJICHUS.

TBépnoe Teno. Kpucramwmueckue u amopHsbie Tena. AHU30TPOIUS CBOWCTB
kpuctawoB. Kungkue kpuctawisl. CoBpeMeHHble Martepuanbl. [[naBieHue u
KpUCTaM3auus. Y aelbHas TemioTa miasieHus. Cyomumanus.

VYpaBHeHue TemI0BOro 0agaHca.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H

MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJIYYCHUSI COBPEMEHHBIX MaTEpUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoICTBa HACKIIICHHBIX TTAPOB.

Kurnienne npu noHMKEHHOM J1aBJICHUMU.

CnocoObl U13MEpEHUs BIAKHOCTH.

HaGmoneHue HarpeBanusi U IJIABJICHUS KPUCTALIMYECKOTO BEIIECTBA.

JlemMoHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul

N3mepenne OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

Pa3znen4. JiekTpoauHaMHUKa
Tema 1. Inekmpocmamuka

DnekTpu3auus Tell. DIIEKTpUIeCKui 3aps. [[Ba BUaa 3JIeKTpUUECKUX 3aps/IoB.
[IpoBOAHUKYM, JWANEKTPUKH W TOJYIPOBOJHUKH. 3AaKOH  COXPAHEHUS
AJIEKTPUUYECKOTO 3apsiaa.

BzaumoneiictBue 3apaa0B. 3akoH KynoHa. ToueuHblil 2JIeKTpU4eCKui 3aps.
Dnekrpuueckoe mose. Hanpsok€HHOCTh  3iekTpudeckoro mnoJid.  [IpuHnun
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CYHEPHO3UIINH IEKTPUUECKUX MoJiel. JIMHUM HanpsKEHHOCTH JIEKTPUYECKOTO
oJIsl.

Pabora cwi anekTpoctatudaeckoro moJjist. [lorernuan. PasHocTh moTeHIMAOB.
[IpOBOJTHUKK W JUANEKTPUKKA B JIIEKTPOCTATUUECKOM MoJje. [(uanekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncarop. DneKTpoEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

TexHnueckne YCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHE: SJIEKTPOCKOII,
ANEKTPOMETP, dJEKTPOCTATUUECKas 3allliTa, 3a3eMJICHHUE AJIEKTPONPUOOPOB,
KOHJEHCATOP, KONMUPOBAJIbHBIN aNapar, CTPyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLUII IEUCTBUS MIEKTPOMETPA.

B3aumogericTBue HAAIEKTPU30BaHHBIX TEIL.

DIIEKTPUUECKOE MOJIE 3apKEHHBIX TE.

[IpOBOTHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUY €CKasl 3alluTa.

JIMBIEKTPUKY B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaropa OT IUIOMIAAU
IUTACTHUH, PACCTOSHUASA MEX1Y HUMU U TUAJIEKTPUYECKOU P OHULI[AEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuit mok. Toku 6 paznuunix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOsITHHBIN TOK.

Hanpskenue. 3akon Oma 17151 yaacTKa LIETIH.

DJIEKTPUYECKOE CONPOTHUBJICHHE. YJEIbHOE COIPOTUBIICHUE BELIECTBA.
[locnenoBarenpHOE, MapaALIEIbHOE, CMELIAHHOE COEAUHEHUE ITPOBOTHUKOB.

Pabora »osnekrpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MoiHOCTH
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYLIAsl CHJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHKA TOKA.
3axon Oma 11 0JIHOM (3aMKHYTOM) 3JieKTpruueckoi renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs  OPOBOJMMOCTh  TBEPJABIX  METALIOB.  3aBUCUMOCTb
COIPOTHUBIICHUS METAUIOB OT TeMIIepaTypbl. CBEPXITPOBOIUMOCTb.

DIIEKTpUYECKN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[lomynpoBoauuku.  CoOCTBeHHass M TNpPUMECHasT  IPOBOJUMOCTb
noJtynpoBoaAHUKOB. CBolicTBa p—N-niepexoaa. [lomymnpoBoHrKOBbIE TPUOOPHIL.

DJIEKTpUYECKMA TOK B  PacTBOpax MW  paCIUIaBaX  BJIEKTPOJIUTOB.
DJIEKTpOIUTUYECKAS JUCCOLMAIUS. DJIEKTPOIIH3.
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DnekTpudeckuii TOK B razax. CamMOCTOSATENbHBIA M HECAMOCTOSITENILHBIN
pa3psa. Monnus. [ Inazma.

TexHndeckue yCTpOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE. aMIIepMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHHKH TOKa, DJICKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHHS, BAKYYMHBIN JTHOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, TOTYPOBOJHUKOBBIH THO/T, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKA U HAMIPSHKCHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJAHUKOB OT JIJIMHBL,
IUIOIIAAH ITOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMelaHHO€ COEIMHEHHE TPOBOIHUKOB.

[IpsimMoe wu3MepeHue JIIEKTPOIABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb CONIPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JJIEKTPOJIUTOB.

HckpoBoi pa3psl v TP OBOAUMOCTD BO3IyXa.

OIHOCTOPOHHSA MPOBOJIUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yyeHne CMEmaHHOT0 COEUHEHUS PE3UCTOPOB.

N3mepenune 3neKTpOABWKYIIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

HaGmonenue snextposmsa.

Me:xnpeaMeTHbIE CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHsa B 10 Kinacce OCYIIECTBIAETCS C
YU4ETOM COJEpPKATEIbHBIX MEXIIPEAMETHBIX CBS3€H C KypCcaMU MaTe€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemmuvie noHamusi, CBA3aHHbIE C W3YYEHUEM METOJIOB HAYYHOI'O
NO3HAHUSA: SIBJICHUE, HAy4YHbIN (DakT, rumnore3a, Qpuanyeckas BEIMUMHA, 3aKOH,
TeopHsl, HAOIIOAEHHE, SKCIIEPUMEHT, MOIETUPOBaHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHWEe CHUCTEMbl YypaBHEHHWM, JMHEHHas (QyHKIuS,
napaboJa, runep0osa, X rpapuKkd U CBOMCTBA, TPUTOHOMETPUYECKHUE PYHKIINUH
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIUH HA OCU KOOPIUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannueckoe ABWKEHUE B XKUBOU mpupoje, auddysus, ocMoc,
TEMI00OMEH KUBBIX OPTraHU3MOB (BU/bI TEIUIONEPENAYH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B KUBOU IPUPOJE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, ) KUIKOCTEU U Ta30B,
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ANEKTPUUECKHE CBOMCTBA  METANIOB,  3JIEKTPOJUTHYECKAs  JIMCCO LHALWS,
rajbBaHUKA.

T'eocpaghus: BIAXXHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE NBUKCHUN C HCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T TpEHUsT B TEXHUKE, IOJIIMIIHAKY, HWCIOJb30BaHUE 3aKOHA COXPAHEHHS
UMITyJIbCca B TEXHHKE (pakera, BOJOMET M JAPYrue), JBUTarelb BHYTPEHHETO
CTOpaHus, apoBasi TypOruHa, OBITOBOM XOJIOAMILHUK, KOHAUIIMOHEDP, TEXHO JIOTUH
MOJY4YEHUSI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE€ HAHOMATrepuaioB, U
HAHOTEXHOJIOTHUHU, DJICKTPOCTATUYECKAs 3alllUTa, 3a3E€MJICHUE D3JICKTPOMPUOOPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpeBaTe/bHbIC puoOOPEI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHHUKA.

11 KJIACC

Pa3zngen4. diekrpoauHamMuka

Tema 3. Maznummnoe none. In1eKmpomMazHUMHAA UHOYKYUS

ITocTosiHHBIE MarHUTHL. B3anmo gelicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. Bekrop MarHuTHOM MHAYKIMU. [ [pUHIKI CynIepIio3uiMy MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMU. KapTMHAa JIMHUKA MarHUTHOW HWHAYKUWWA TOJI
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JI€ MOPOBOJHUKA C TOKOM. KapTwHa NMHUN WHIYKIUA
MAarHAUTHOTO MOJISI JJIMHHOTO MNPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHUKA, KAaTYIIKU ¢ TOKOM. OTbIT DpcTena. B3auMoneic e npoBOTHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOIyJb U HaNpaBJICHUE.

Cwuna Jlopenna, €€ MOAYJIb U HalpaBJICHUE. J[BUKEHHE 3apSIAKEHHOM YaCTULIBI
B OJJHOPOJITHOM MarHUTHOM noJie. PaboTa cuibl JlopeHiia.

SIBneHrE 3JIEKTPOMArHUTHOM HMHAYKUMHU. [IOTOK BeEkTOpa MAarHUTHOM
UHIYKIUU. OJEKTPOJABWXKYIAS CHJIA WHAYKIUUA. 3aKOH BJIEKTPOMArHUTHOU
uHaykuuu Qapanes.

BuxpeBoe »snekTpuueckoe moje. DJIEKTPOABIXKYIIAS CUja HWHAYKIUU B
MPOBOJHUKE, ABMXKYILIEMCS MTOCTYMATEILHO B OJJHOPOJHOM MarHUTHOM TOJIE.

ITpaBuo Jlenua.

NHnykTMBHOCTh.  SIBJIEHME CAMOMHAYKUHUH. OJEKTPOJBWXKYINAs CHJIA
CAMOMHIYKIIUH.

DHEPrus MarHUTHOTO TMOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: IOCTOSHHBIC
MAarHaThl, BJEKTPOMArHUThI, AJICKTPOJBUTaTEllb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHI], UHAYKIIMOHHAS TIE€Yb.
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Jlemoncmpayuu

OneIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOT'O MyYKa MarHUTHBIM MOJIEM.

JIMHUM UHAYKIIUA MarHUTHOTO TTOJIS.

B3aumonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[ericTtBre cuitbl JIopeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBneHre 3JIEKTPOMArHUTHOM MHTYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOJBMKYIIEH CUJIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHnEe CaMOUHIYKINH.

Yuenuueckuii sxcnepumenm, 1abopamopHwvle pabomeol

N3ydeHne MarHuTHOTO MOJIA KaTYIIKA ¢ TOKOM.

HccnenoBanne 1eiCTBUA HOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue IBIEHUS 3JIEKTPOMArHUTHOW HHAYKIUU.

Pa3nenS. Kojedanus v BOJIHBI

Tema 1. Mexanuueckue u 3,1eKmpoMazZHUmMHbIE KOJ1€0AHUA

Komebarenpnas  cuctema. CBoOOIHBIE MeEXaHHMYECKHE  KOJicOaHWSL.
["apmonmnveckue xkonebanms. [lepron, yactora, ammumryaa u (aza KoJcOaHMIA
[IpyXuHHBIA MasTHUK. MareMatnyecKnuii MasTHUK. YPaBHEHHE TAPMOHUYECKUX
koJiebanwmii. [IpeBparieHre sHepruy NPy rapMOHUYIECKUX KOJICOAHUSX.

Konebarenmpapiii kKoHTYp. CBOOOMHBIE AJIEKTPOMArHWTHBIC KOJICOAHUS B
UcaTbHOM KOJIeOaTeIbHOM KOHType. AHAIOTHS MEXKIY MEXaHMYEeCKUMHU U
AIIEKTPOMArHUTHBIMU KojieOaHusiMu. Popmyna TomMcoHa. 3akoH COXpaHEHUs
SHEPTHUH B UCATLHOM KO0JIe0aTeIhbHOM KOHTYPE.

[IpencTaBnenune o 3aryxaronmx KoJieOaHUsX. BeIHYKIeHHbIE MEXaHUYECKHUE
kosneOanusi. Pesonanc. BeiHyXI€eHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUSI.

[lepemennbiii  TOK. CHHYCOMIANbHBIA MEPEMEHHbIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JEHUCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaNPSKEHUS.

Tpancdhopmatop. [lponsBoacTBO, Mepeaada u MOTPeOICHUE dIEKTPUUECKON
SHEPTHUH. DKOJOTHUECKUE PUCKU MPHU MPOU3BOJCTBE AIEKTposHepruu. KynbTtypa
MCTI0JIb30BAHUS AJIEKTPOIHEPTUH B IOBCENHEBHOM )KU3HMU.

TexHudeckrne yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHME: DJICKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JMHUU AJIEKTPOIIEpE1ay.

Llemoncmpayuu
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HccrnenoBanne mapaMeTpoB KoJCOATETbHOM CHUCTEMBI (MPY>KUHHBIN WA
MaTeMaTU4YECKUI MasiTHUK).

Habmonenue 3aryxaronmx KoJacOaHm.

HccenoBanre CBOMCTB BRIHYKICHHBIX KOJICOQHMIA.

Ha6monenne pe3oHanca.

CB00O0IHBIC PJICKTPOMArHUTHBIC KOJICOAHUS.

OcumorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HAMPSIKEHUSI OT BPEMEHHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3oHanc mnpu MoOcCienOBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTYyIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mo e TUHUM 3TIEKTPOTIEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpHOa MaJIbIX KOJIeOaHUil Tpy3a HA HUTH OT
JUTMHBI HUTU U MaCChI Tpy3a.

HccnenoBanne NEpeEMEHHOT0 TOKA B LIENIN U3 MOCJIEA0BATENBHO COEIMHEHHBIX
KOHJIEHCATOPa, KAaTYIIK! U PE3UCTOPA.

Tema 2. MexanuuecKkue u 3,1eKmpoMazZHUmMHbLE 60JIH bl

Mexannueckue BOJHBI, ycioBus pacnpoctpanenus. llepuon. Cxopocts
pacnpoCTpaHEeHUsT W JJMHA BOJIHBL. [lomepedyHble W TPOJOIbHBIE BOJIHBL
Hutepdepenuus u qnudpakiuys MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3ITyUYECHUSI DJICKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentauusa BektopoB E, B, V B anektpomaruutHoit BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHUE, ToJsIpu3aius, qudpakiys,
unTep pepenus. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIxana »mekTpoMarHUTHBIX BOJH. [I[pUMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBEI paMOCB3U U TENCBUACHUS. Panquonokanus.

DJIEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPE/Ibl.

Texnuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajiap,
paguonpuEMHHUK, TEIEBU30D, aHTeHHA, Teredon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MOTIEPEUHBIX U PO 10IbHBIX BOJIH.

Kouebmoiieecs Teno Kak UICTOUHHK 3BYKA.

HaOmonenune oTpakeHus U npesioMIICHUSI MEXaHUYECKHUX BOJIH.

HaOmonenue nnrepdepeHnu u 1uQpakiui MEXaHU4eCKrUX BOJIH.

3BYKOBOM pE30HAHC.
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HaOmionenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUTUTYAOU H
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHHE, MTPEIOMIICHHUE,
noJsIpu3arys, Iudpakius, uaHTep hepeHITUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMonMHENHHOE pPACIPOCTPAaHEHHWE CBETA B
ogHOpoaHou cpene. JIyd cera. To4deuHbIN ICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHus: csera. [locTpoenue nzoOpaxxeHuil B
IUIOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHbBI IPEJIOMIICHHUS CBETa. AOCOIIIOTHBIN TOKa3aTeNb
npenomiueHusa. l[lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbli yroja IOJHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CinoxHbli coctas 6enoro ceera. L[ger.

Coluparoiue 1 paccenBarolye JMH3b1. ToHKas muH3a. POKyCHOE pacCTOsSHUE
U ONTHYEcKas cuiia TOHKOM JuH3bl. [locTpoenue nzoOpaxenuit B coOuparonux u
paccenBaromx JMH3ax. Popmysia TOHKOU JIMH3BL. Y BEIMYECHHE, 1aBAEMOE JIMH30 M.

[Ipenensl NPUMEHUMOCTHA FEOMETPUIECKOM OTITUKH.

BomnoBas onrtuka. HWatepdepenius cpera. KorepeHTHble HCTOYHHKUL
YcnoBuss HaOMIOACHUS MAaKCUMYMOB M MUHHMYMOB B HHTEp(epeHIIMOHHOM
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuuss cBera. [ludpakunoHHas pemerka. YcloBUE HaOIOIECHUS
[JIaBHBIX ~MakCMMYMOB IMpUM MaJ€HMM MOHOXPOMAarHUYeCcKOro CcBeTa Ha
TU(PaKINOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, NPOEKIHOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAasA
ONTHKA, TUPpaKIUOHHAS PEIIETKA, TOJIIPOUS.

Jlemoncmpayuu

[IpsiMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHHE M IPEJOMIICHHE CBETa.
OnTudeckue npudopsI.

[lonmHOE BHYTpEHHEE OTpakeHHne. Mo1enbs CBETOBO1A.

HccnenoBanue CBOWCTB U300 paXKEHHI B TMH3AX.

Moaenmu MEUKpOCKOTIa, TEJIECKOTIA.

Ha6monenue nnreppepeniuu cBera.

Hab6monenue nudpaximy cBera.

HaOmonenue nucnepcuu cBera.

ITosydyeHue criekTpa ¢ TOMOUIBIO IIPU3MBL.

[osryuenue criekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HaGmonenue nosisipu3anuu cBeTa.
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Yuenuueckuii sxcnepumenm, 1abopamopHwvle pabomeol
MN3MepeHne nokazares MpeJIOMIJICHUSI CTEKJIa.
HccnenoBanne CBOMCTB N300 payKEHNH B JTMH3AX.
HaGmonenue nucrepcun cBeTa.

Pa3nen 6. OcHOBBI ClIe M ATBHOM TEOPUH OTHOCHUTEIbHOCTH

I'panuLbl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. [TocTynarsl cnenuansHoOM
TEOPUU OTHOCUTEIBHOCTHU: MHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe,
IIPUHLUII OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEILHOCTD OTHOBPEMEHHOCTHU. 3aMEJICHNE BPEMEHHA U COKpAIlCHUE
JUTAHBI.

DOHEprusi U UMITYJIbC PEITUBUCTCKOM YaC TULIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PENIITUBUCTCKOM YaCTHLIBI. DHEPTUS
MTOKOSI.

Pa3pen7. KBanroBas pusuka

Tema 1. Inemenmuvl K6aHm 0601l ONM UKU

®oTonbl. Popmyna [lnanka cBa3u 3HEPTHH POTOHA C €r0 YACTOTOU. DHEPTHUs
Y UMITyJbC (POTOHA.

OTtkpeiTe U uccaenoanue porodpdekra. OnpiTel A. I'. CToneroBa. 3aKkoHsI
doToapdexra. YpaBHenue DiiHmreriHa g pororddekra. «KpacHas rpanuna»
dboTorddekra.

JaBnenue cBera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE IMPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTYUK, COTHEUHas OaTapest, CBETOIUO.

Jlemoncmpayuu

DoTo3PPEeKT HA YCTAHOBKE C IUHKOBOM IIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETro poTtorddexra.

Cgeronuon.

Comnneunas Oarapes.

Tema 2. Cmpoenueamoma

Mogaens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -4acTHIL
IInanerapnas Moxens aroma. Iloctynarel bopa. M3iydyeHune u mnoriouieHue
(GOTOHOB TpHU MepexoJe aroMa C OJHOTO YPOBHSI 3HEPTUM Ha Jpyrou. Bumasbl
criekTpoB. CHEKTp ypOBHEH SJHEPTUH aTOMa BOJOPO/Ia.

BosHoBrbIe cBolicTBa yacTull. Bonnsl e bpoiinsa. KoprycKymnsipHO -BOJTHOBOM
Tyallu3M.

CrnoHTaHHOE U BBIHYK/IEHHOE U3JTy4YEHUE.
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TexHn4ecKkrue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPATbHBINA
aHaM3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Moaens oneiTa Pesepdopaa.
Omnpenenenrie IJIMHBI BOJIHBI JIa3epa.
HaGmonerne muHeYaThIX CIIEKTPOB U3ITyd CHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwvi
Habmtonenne muHeiyaToro CrekTpa.
Tema 3. Amomnoe adpo
DKCIIEPUMEHTHI, JTOKa3bIBAIOIIME CJOKHOCTh CTpOEHUs siapa. OTKpbITHE
panunoaktuBHOCTH. OmbIThl Pezepdopaa no onpeneneHuto coctaBa paauoakTHBHOTO
manydyenusa. CpoiictBa  anbda-, Oera-, raMma-u3aydyeHus.  BrusiHue
PaANOAKTUBHOCTH HA )KUBbIE OPTaHU3MBI.
OTkpbiTHE TIPOTOHA M HeWTpoHa. Hyknonnas moxens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. U3otomsl.
Anbda-pacniaf. DJIEKTpOHHBIM M TO3UTPOHHBIN Oera-pacnan. [amma-
U3JIy4eHHUE. 3aKOH paJIMOAKTUBHOTO PacIiaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. S iepHbie cuiibl. JleekT Macchl sapa.
S nepHbie peakuuu. /lenenne u CUHTE3 S€EP.
SAnepubiii peakrop. TepMmosiaepHbii cuHTe3. [IpoOyiieMbl U TMEPCHEKTUBbBI
SAIEPHOM SJHEPTETUKU. JKOJIOTHUYECKUE aCIIEKTHI S11€P HOM SHEPTETUKH.
DieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl HaOJIFOJIEHUS U PETUCTPALIH SJIEMEHTAPHBIX YACTHIL.
@yH1aMeHTalIbHbIE B3auMoeicTBUA. EAMHCTBO (u3HuecKoi KApTUHBI MUPA.
TexHnueckne ycTpoucTBa U NMPAKTUUECKOE PUMEHEHHE: TO3UMETP, Kamepa
BunbcoHa, siiepHblii peaktop, aToMHas Oomo0a.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIIMX YaCTHULI.
Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul
HccnenoBanue TPEKOB YacTULL (10 TOTOBBIM poTOrpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMH U ACTPOPUZUKH
DTarnbl pa3BuUTHs acTpoHOMUU. [[puKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHUE
aCTPOHOMMUHU.
Bun 3B&3gnoro Heba. Co3Be3nus, sipkue 3BE3NBI, TUIAHETHI, UX BUIUMOE
JIBUKEHUE.
ConnHeunas cucremMa.
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Comnnne. CosiHeuHast akTUBHOCTh. McTtounuk sHeprun CoJiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPHUCTUKU. [HarpamMma «CHEKTpallbHBIA Kiacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOW MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l IJIaBHOW IMOCJIEA0BATENbHOCTU. BHYTpeHHEE CTpOoeHMe
3BE31. COBpEMEHHbIE NPEACTABICHUS O MPOUCXOXKICHUU U 3BooIMU CoJHIA U
3BE3 1. DTAaIlbl )KU3HU 3BE3I.

Mieunsiii [lyte — Hama [amaktuka. [lonoxkenue u nBuxenue ConHia B
['anaktuke. Tunbl ramakTuk. PagroranakTuky U kBazapbl. YEpHBIEC OBIPHI B sSpax
TaJIaKTHK.

Bceenennas. Pacimpenne Beenennoit. 3akon Xa00ma. Pa30eranue ranakTuk.
Teopus bonsmoro B3psiBa. PennkroBoe usiryuenue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepemi€énnpie npo0eMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habmtonennst HeBOOpYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPWIOKEHUH I OTIPEACIICHHSI TIOJIOKEHHUSI HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHBIE CO3Be3s1 CEBEPHOTO MOJIYIIAPUS U APKHUE 3BE3IBI.

HaGmonenus B Teneckon Jlynsl, mianer, Miednoro [yTu.

O6o0marouee noBTopeHne

Posb Qu3uku M acTpOHOMHUU B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUUECKOU chepax eI TeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMMH B COBPEMEHHOM HAyYHOU KapTUHE MUPA, POJIb PU3NYECKOU TEOPUU B
(bopMUpPOBaHUM ITPEACTABICHUHN O PU3NUECKOUN KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOMEM pPsy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPECTAaBICHUM O IPUPOJE.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COAEPHKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypCcaMH MAaTE€MAaTHKH,
OMoJIOTHUU, XUMUH, reorpaduy U TEXHOJOTHUH.

Meoicnpeomemuvie noHamusi, CBA3aHHbIE C W3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHUE, HAy4YHBIH (PakT, rumoresa, Gu3Mveckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHHE, SKCTIEPUMEHT, MOIETUPOBaHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHHE CHUCTEMBl YPABHEHUW, TPUTOHOMETPUYECKUC
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPBl U WX IMPOEKIMHA Ha OCH KOOPJWHAT, CIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIE DAJIEMEHTAPHBIX (DYHKIUMA, TPU3HAKKA TOJ00US TPEyroJbHUKOB,
OTpeIeNieHuUE IO TFIOCKUX GUTYp ¥ 00bEMa TeJL.
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buonoeus: »snekTpudeckuwe SBICHUS B KUBOW MPHPOJE, KOJIeOATEIbHBIC
JIBMDKCHUS B )KUBOM MPHUPOJIE, ONITHUYECKHUE SIBJICHUS B )KUBOW MPUPOJIE, ICMCTBUE
paaualy Ha )KMBbI€ OpTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAIUTHYECKasi CTPYKTypa TBEPAbIX
TEN, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMYCCKOU PEIIETKH, CTICKTPATbHBIM aHAJIH3.

l'eocpagpusi: MarHUTHBIE TIOMIOCA 3EMIIM, 3aCKH MArHUTHBIX DY,
boToCHEMKA 3eMHO TOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSICCHHIA.

Texnonocus: NWHUW DJCKTpOIEpead, TEHEpaTop MEPEMEHHOr0 TOKa,
ANEKTPOJABUTaTENlb, MHAYKIMOHHAS TI€4Yb, pajap, paguONpPUEMHHK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
coJiHeYHas Oarapes.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenmera «Dusmka» Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JMOHKHO 00ECTICUUTH JOCTIKECHUE CIICAYFOIIHX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIIbHBIX PE3y/IbTaTOB.

JINUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTO npeameTa « Dusznka» TOHKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONMXCS PYKOBOJICTBOBATHCS
chopmMupoBaHHON BHYTpPEHHEH ITO3WIIMEH JHMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpPUEHTAIMKM, TIO3WUTHBHBIX BHYTPCHHHX YOCKICHWHA, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, paclIMpeHUE KU3HEHHOTO
OTBITA W OTBITA JACSATEIPHOCTU B MPOIIECCE PEAM3AlMU OCHOBHBIX HAITPaBIICHUI
BOCTIUTATEIILHOU JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUA:

c(hopMHUPOBAHHOCTH I'PAXKTAHCKOM MO3UITUHU 0O YJArOIIErocs Kak akTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA,

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEUECKMX T'yMAaHUCTUYECKHX M
JIEMOKpPaTHYE€CKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEPECAX T'PAXKIAHCKOIO
0011ecTBa, y9aCTBOBATh B CaMOYITPaBJICHNUN B 00pa3oBaresib HOM OpraHu3allii;

YMEHHUE B3aUMOJEHCTBOBATh C COITUAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
uX PyHKIIUSIMH U HA3HAUCHUEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hopMHUPOBAHHOCTH POCCUICKOM IPak1aHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHUICKUX YIEHBIX B 00JIaCTH PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCITATAHUSA:

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSL, ITUUECKOTO MOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEUICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B
eI TETbHOCTH YUYEHOTO;

OCO3HAaHUWE JINYHOTO BKJIaJ1a B TIOCTPOCHUE YCTOMYMBOTO OYAYIErO;

4) 3¢TEeTHYECKOIr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIKOUYAsA 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYILET0 (PU3NUECKON HAYKE;

5) Tpyn1oBOro BOCIMTAHMSI:
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MHTEpEC K pa3IuyHbIM cdepam MpodecCHOHATbHON NEATENbHOCTH, B TOM
YHCJIC CBI3aHHBIM ¢ GU3UKOU U TEXHUKOM, YMEHHE COBEPIIaTh 0CO3HAHHBIN BBIOOD
Oymymiel mpodeccrn 1 peaTn30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITIOCOOHOCTB K 00pa30BaHUIO M caMO00Pa30BaHMUIO B 00J1aCTH
bu3NKU Ha IPOTSHKEHUHN BCEH JKU3HU;

6) 3K0JIOrHYeCKOro BOCITUTAHMSI:

c(hopMHUPOBAHHOCTh IKOJIOTHYECKONW KyJIbTYphl, OCO3HaHUE TJI0OATHLHOTO
XapakTepa dKOJIOTHUECKUX MTPoOIeM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JEUCTBUN B OKPYKAOIIEH CpPElle HA OCHOBE
3HaHUS LEeJIEd YCTOWYUBOTO PA3BUTHS YETIOBEYECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH SKOJOTMYECKON HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUM MO (PU3UKE;

7) HEHHOCTH HAYYHOT O MO3HAHMS

c(hopMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAYYHOUN MESITEIIbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3Yy4Y€eHUS PU3UKHU OCYILECTBISTh MPOCKTHYIO U UCCIIEN0BATEICKYIO JEATEIbHOCTD
WHJIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ba3oBbleJJioruyeckue 1eC TBUS:
CaMOCTOSITENIbHO  (opMynUpOBaTH W aKTyaIM3UpPOBaATh  MPOOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
OTIpENENATh LM JeATeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HUX
JIOCTHKECHHS;
BBISIBIIATH 3aKOHOMEPHOCTHM UM  MPOTUBOPEYUS B  PacCMaTpUBAEMBIX
bu3NUECKUX SIBICHUAX;
pa3zpalaThiBaTh IUIAH pEIICHUs] MPOOJEMbl C YIETOM aHAIM3a UMEIOIIMXCS
MaTepUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBHI B IESITEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LENSAM, OLICHUBATh PUCKH MOCJIEACTBUM 1EATETbHOCTH;
KOOPJMHUPOBATH U BBITIOHATH pa0OTY B YCIOBHUAX PEATLHOT0, BUPTYAILHOTO
¥ KOMOWHHPOBAHHOT'O B3aNMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ncciienoBare/ibCKue 1eiiC TBUSA:
BJIAZICTh HAYYHOW TEPMHHOJIOTHEW, KIFOYEBBIMU MMOHATUAMU WU METOJaMHU
(bU3UIECKON HAYKU;
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BJIAJIETh HAaBBIKAMU Y4EOHO-HCCIICAOBATEIHLCKON U IPOCKTHOM JIEATETbHOCTH
B 001acTH (PU3HUKHU, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIbHOMY ITOUCKY
METOJIOB pelIeHUs 3afad (PU3UUECKOTO COJIEp>KaHUs, MPUMEHEHHUIO Pa3InYHbIX
METOJIOB MIO3HAHUS;

BIIQJIETh BUJAMHU JACITEIBHOCTH IO TMOJY4YCHHIO HOBOTO 3HAHUA, €r0
WHTEpIIpETalluK, MPEeoOpPa3OBaHUI0O M MPUMEHEHHIO B PA3UYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJIC TPU CO3/TaHNHU YIEOHBIX POEKTOB B 00J1aCTH (PU3UKH;

BBISIBIATh TMPUYMHHO-CJICJICTBCHHBIE CBSI3M M aKTyaJlU3MpPOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTYMEHTHI JIJIsI TOKA3aTelIbCTBA CBOMX
YTBEPIKIEHU, 3a/1aBaTh TApaMETPhI U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE pEIICHUS 3a1add Pe3yJbTarThl,
KPUTHUYECKU OIIEHUBATh UX JI0CTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSX;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BaTEILHON
NeSTEIbHOCTH, B TOM YHUCJIC TIPY U3YIEHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;,

YMETh TNIEPEHOCHTh 3HaHUS MO (U3MKE B MPaKTUYECKYI0 00JacTh
KU3HEICATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIacTelH;

BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBLHBIC TIOIXO0IbI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 331a4H, TOMYCKAIOIINE ATbTCPHATUBHBIC PEIIICHHUS.

Pabora c undopmanuen:

BJIAJICTh HABBIKAMU TMOJy4YeHHs] WHGOPMAIMH (GU3MIECKOTO COACPKAHUS 13
WCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISATh TOWCK, aHAIN3,
CHUCTEMAaTH3aIlMI0O M WHTEPIpETANi0 WHPOPMAIMK Pa3IMIHBIX BUAOB U (opm
MIPEICTABIICHUS;

OIICHMBAThH JOCTOBEPHOCTH HH(POPMAITHIH;

UCIIOJIb30BaTh CpencTBa HMHGPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX
3a/1a4 ¢ COOII0IeHuEM TpeOOBaHUM APTOHOMUKH, TEXHUKHU O€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKHX HOPM, HOPM HH(OPMAITHOHHOMI
0e30ITaCHOCTH;

CO3/aBaTh TEKCThI (U3MUECKOTO COJICPIKAHUS B Pa3IMIHBIX (opMaTax C
y4éTOM Ha3HAYEHUS HHPOPMAIIUU U IEIEBON ayTUTOPHUH, BEIOMpPAs ONITUMAITLHYIO
dbopMy IpeICTaBICHHS ¥ BU3YyaJIN3aIlHH.

KoMmMmyHuKkaTHBHBIE YHHMBeEpPCAJbHbIE YUeOHbIEe e CTBUA:
OCYIIECTBIIATH OOIIEHNE HAa ypOKaX (PU3UKH U BO BHEYPOUHOU IEATETHHOCTH,
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pacmo3HaBaTh MPEANOCHIIKA KOH(DJIMKTHBIX CHTyallid W CMATYarh
KOH(JIUKTEHI;

Pa3BEPHYTO U JIOTMYHO H3Jaratb CBOKO TOYKY 3PEHHUSI C MCIIOJb30BaHUEM
SI3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHONW W WHIUBUIYaIbHOU
paboTHI;

BBIOMpATh TEMaTHUKy M METOJbI COBMECTHBIX JACHCTBUN C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH K00 YeHa KOJJICKTHUBA,;

MPUHUMATh [ETd  COBMECTHOM JEATE€IbHOCTH, OpPTaHU30BBIBATH U
KOOPJIMHUPOBAaTh JAECUCTBUSA IO €€ JOCTHUKEHHUIO: COCTABJISTh IUIAH JCWCTBUH,
pacmpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJ[a M KAKJIOTO y4aCTHUKA KOMaH/IbI B OOIIIHiA
pe3yNbTarT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeJlaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJIEM C MO3ULUWHA HOBU3HBI,
OPUTMHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBISAIThH ITO3UTUBHOE CTPATETHUYECKOE ITOBEACHUE B Pa3JIMYHBIX
CUTYaITUSIX, IPOSBIISATH TBOPUYECTBO M BOOOpaKEHNUE, ObITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiic TBHS
Camoopranmszanms:

CaMOCTOSTEIBHO OCYIIECTBIIATh MO3HABATEIILHYIO JCSITEILHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBISABJISTHL NPOOJEMBI, CTaBUTh U (HOPMYIMPOBATH
CcOOCTBEHHBIE 3aa4H;

CaMOCTOSITEIbHO COCTAaBJIITh TUIAH PEIICHUS PacuETHBIX U KauyeCTBEHHBIX
3aJ1a4, JIaH BBIMOJHEHUSI TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacumpsITh paMKH y4€OHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTUPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO 3PYAWIMA B 00JacTH
(bu3HKY, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaATEIbHBIN U KYIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOH AT bHBIA HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTS,

OIICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;
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BJaJCTh HAaBBIKAMH  TIO3HABaTEeIbHOW  peduieKCMH Kak  OCO3HAHWS
COBEpIIAEMBIX JEHCTBUHA W MBICIHTEIBHBIX TPOIECCOB, MX pPE3YIbTaTOB H
OCHOBAHUI;

UCTIONIH30BaTh MPUEMBI peIeKCHU T OIIEHKH CHUTYaIlld, BRIOOPA BEPHOTO
pelIeHus;

yYMETh OIIEHMBAaTh PUCKM W CBOEBPEMEHHO MPWHUMATh PEMICHUS M0 WX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl APYTUX TPU aHAIW3E pPE3yIbTaToB
NeSITebHOCTH;

NPUHUMATh ce051, TOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

OpPUHUMATh MOTHUBBI M apTyMEHThl JAPYTHX MpU aHaIM3€ pe3yJIbTaToB
NeSITeNbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B npouecce qocTHKeHNS TMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS ITPOTPAMMBI I10
¢u3uke IS ypOBHS CpenHero obmiero oOpa3oBaHHMS Y OOy4YarolMXCS
COBEPILEHCTBYETCS AMOIIMOHATbHBIN UHTEIJICKT, P e/IIOoJIar atoIIHiA
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATH CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPABJICHHUS PA3BUTHSI COOCTBEHHON SMOIIMOHAIBHOM Cephl,
OBITh YBEPEHHBIM B C€0€;

CaMOPETYJIUPOBaHMsl, BKJIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHUE, CIIOCOOHOCTh aJamnTUPOBAThCS K
IMOLIMOHATLHBIM U3MEHEHUSIM U TIPOSBIISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpPEMJICHUE K JIOCTHKCHHUIO LIENU U
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh MCXOJs M3 CBOUX
BO3MO>KHOCTEM;

AMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTH MOHMUMATH SMOIIMOHATIBHOE COCTOSHIE
IpPYruX, YYUTBIBAaTh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIINX CIIOCOOHOCTD BBICTpAaWBATb OTHOIICHMA
C IPYTUMHU JIFOABMU, 3a00TUTHCSL, IPOSIBISIT MHTEPEC U pa3periaTh KOH(PIUKTHI.

IPE/IMETHBIE PE3YJIbTATbBI
K koniry o6yuenus B 10 kij1acce npeqMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOOPMHUPOBAHHOCTD Y 00 yJArOIIMXCSI YMEHUM
JIEMOHCTPHUPOBATh Ha MPHUMEPAX POJIb U MecTo (pm3uku B (popMupoOBaHHH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B PAa3BUTHU COBPEMEHHOM TEXHHUKU W
TEXHOJIOTUM, B MPAKTUYECKOM NEATEIIbHOCTH JIFOJIEH;



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

VAIUTBHIBAaTh TPAHMIBI IPHMEHECHUS W3YYCHHBIX (PU3UYCCKUX MOJICIICH:
MaTepuallbHas TO4YKa, MHEepIMaibHas CHCTeMa OTCUETa, a0COIIFOTHO TBEPIOE TEINO,
WJICAUTbHBIN Ta3, MOJICJIA CTPOCHHUS ra30B, )KUAKOCTEN U TBEPABIX TEJ, TOUYCUYHBINA
AIEKTPUUECKUN 3apsi TIPH PEIICHAH (PU3NICCKHX 3314

pacmno3HaBarh Ppu3nUecKue IBICHUS (TIPOIECCHI) M OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH CTPOEHUS BEIIECTBA U
ANEKTPOJUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHUE,
CcBOOOTHOE TIaZIeHUE TEJI, ABIKCHUE IO OKPYKHOCTH, HHEPITUS, B3aUMOICHCTBHC
ten, auddy3us, OpOyHOBCKOE IBM)KCHUE, CTPOCHUE KUJIKOCTEH W TBEPIBIX TEl,
n3MeHeHne o0bEMa Tell MpH HarpeBaHWM (OXJIAKJICHHH), TETUIOBOE PaBHOBECHE,
WCTIapECHUE, KOHACHCAIUs, TUIABJICHUE, KPUCTAUIM3ALMSA, KUIIECHHUE, BJIAKHOCTH
BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPHU €r0 HarpeBaHUHU B 3aKPBITOM COCYIIE,
CBSI3b MEXK/y MapaMETpaMu COCTOSIHUS T'a3a B U3OMPOILIEC CAX, dIEKTPU3ALHNS TET,
B3aUMOJCUCTBHUE 3aPI0B;

OTIMCHIBATh MEXaHUYECKOE IBIDKEHUE, MCTOJB3YS (PU3UUECKHE BEITMYHHBI:
KOOpAWHATA, MyTh, IMEPEMENICHHE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIIA,
MMITYJIbC TENA, KMHETUYECKasl SHEPrus, MOTCHIUAIbHAS SHEPrUsl, MEXaHHUYECKas
paboTa, MeXaHWYECKas MOINHOCTh, MPH OIUCAHWU TPABWIHHO TPaKTOBATh
(GU3NUECKUN CMBICT HCTOJB3YeMbIX BEIMYMUH, WX OOO3HAUCHUA W CAUHUIIBI,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAOIIME JaHHYIO (PM3UYECKYIO BEIUUYUHY C JPYTHUMU
BEIMYHHAMU;

OIKCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOMCTBA TE€Nl W TEIUIOBHIC SIBIICHUS,
UCTOJIb3Ys (DU3MYECKUE BEJIMYWHBI: JaBJICHUE Trasza, TeMmIlepaTrypa, CpeIHss
KMHETUYECKasi SHEPTUS XA0THUECKOTO JABMXKEHUSI MOJIEKYJ, CPEIHEKBAIpPATAYHASL
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI DHEpTHs, paboTa rasa,
KOY(PPUITMEHT TMOJIC3HOTO JEUCTBUSL TEIJIOBOTO JBUTrareis; MPH OMUCAHUM
MPaBUJILHO TPaKTOBAaTh (DU3UYECKUN CMBIC] MCIOJIb3yEMbIX BEJIUYMUH, UX
0003HaUYCHHUSI U EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO
(U3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAM;

OTIMCHIBATH U3YYECHHBIE JJICKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUY €CKUE
SIBJICHUS (IIPOIIECCHI), UCTIONB3YSl (PU3MUECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsi,
AIEKTPUYECKOE TOJI€, HAMPSIKEHHOCTD MOJIS, TOTEHIUAJ, Pa3HOCTh MOTCHIIUAJIOB,;
NPy OMNHCAHWUU TPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCTOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U CIHMHMIIBI, YKa3bIBaTb (POPMYJIbI, CBSI3BIBAIOIIME
JaHHYI0 (DU3UYECKYIO BEJIMUHMHY C APYTUMH BEIUYUHAMH,

aHATM3UPOBATh (PU3UYECKUE MPOLIECCHI U SABJICHUS, UCIIOIb3Yys (PU3nUecKue
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro TsaroteHus, I, |1 u 1l 3akonsr HertoToHa,
3aKOH COXPAHCHUSI MEXaHWYECKOW DSHEPTUM, 3aKOH COXPAHCHUSI HMITYJIbCA,
MPUHIMIT CYNEPIO3ULIMU CHJI, MPUHIMUII PABHOIPABUS HHEPIUAIBHBIX CUCTEM
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OTCU€Ta, MOJIEKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHHS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KNHETUUECKOM YHEPTUH TEIUIOBOTO JIBMXKEHUST MOJIEKYII C
abCOJIFOTHOM TeMIlepaTypoi, MEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUSI
DIIEKTPUYECKOTO 3apsja, 3akoH KyloHa, mpu 3TOM pas3ianyarh CJIOBECHYHO
(bopMyIMPOBKY 3aKOHA, €r0 MareMaTU4ecKoe BhIPAKEHHE U YCJIOBUS (TPaHHULIBL,
00J1acTH) MPUMEHUMOCTH,

0OBACHATH OCHOBHBIE PUHIUIIBI AEUCTBUS MAIIKH, IPUOOPOB M TEXHUUECKHX
YCTPOMCTB; pa3iMyarh yCJIOBUS UX 0€30MACHOT0 UCTIOIb30BaHMSI B MOBCEIHEBHON
KU3HY;

BBINIOJIHATH AIKCIEPUMEHTBHl IO HCCIENIOBAHUIO (DU3MUYECKHUX SBJICHUU U
IPOLIECCOB C HCIOJb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHHIl, MPU ITOM
dbopmynupoBars poosieMy/3a1aqy ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOUpATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyI0BaHUs, POBOAUTH OTIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYUIECTBIISITh MIPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BEJTMUUH, MPH
3TOM BBIOMpaTh ONTUMAIbHBIA CIOCOO M3MEPEHUs UM HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MTOTPEIHOCTEN U3MEPCHU;

UCCJIEIOBAaTh  3aBUCUMOCTH MEXKAY (GU3UYECKUMU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHUI, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpPOBaTh pE3ybTAThI HOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE
TabJmL ¥ TpadUKOB, AeNaTh BHIBOBI [10 pE3yJIbTaTaM UCCIIEI0BAHHUS;

co0monare npaBuia 0€30MacHOro Tpyaa Npu NPOBEACHUH UCCIIEIOBaHUM B
pamMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIENOBATENLCKOW U MPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTENbHBIX YCTPOUCTB U JTADOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THbIE 3aJayu C SBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIIOJIb3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aaun
BbIOMpaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUECKUE BETMUUHBI U (POPMYJIBL,
HEOOXoAUMBbIE Il €€ pEelIeHusl, MPOBOJIUTh PacUEThl U OLEHUBATh PEATbHOCTD
MOJIy4€HHOT'0 3HaYeHUs PU3NUECKOM BEIIMYNHBI;

peliaTh Ka4eCTBEHHBIE 3a7jaul: BEICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PacCyXICHUW C OMOpOM HAa M3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznuecKue sIBJICHUS,

UCII0JIb30BaTh MPU PEIICHUH YUEOHBIX 3371a4 COBPEMEHHBI € MH(OPMAIIMOHHBIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALMK U MPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIpHOM HWH(GOpPMAIUK, TMOJYYEHHOM U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyto HHGOPMAIIHIO;
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OPUBOJIUTH MPUMEPHI BKJIA1a POCCUNCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHNUS MO (PU3UKE B TIOBCETHEBHOM KUZHU JJISI
obOecriedeHusi 0€30MaCHOCTH TPH OOpAIICHUH C TPUOOpPaMU M TEXHHUYECKUMH
yCTPONCTBAMHU, i1 COXPAHEHUS 3I0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MTOBENECHUS B OKPYKAIOIIEH CPELE;

paboTaTb B TpYIIE C BHIOJHEHHEM pPA3JIMUHbIX COLMAIbHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAMOHATBHO paclpeAensaTh OO0A3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, a/ICKBaTHO OLICHUBAThH
BKJIaJT K&XJI0T0 U3 yYaCTHUKOB IPYIIIBI B PEIICHHE PacCMaTpUBAEMO MPOOIIEMBI.

K xoniy o6yuenus B 11 kij1acce npeaMeTHbie pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaxaTh C(HOPMHUPOBAHHOCTD Y 00YHAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATH HA MpPHUMEpPax poJib U MecTO (HU3HKK B (POPMUPOBAHUM
COBPEMEHHOM HAyYHOM KApTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOM AEATENbHOCTHU JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
($u3NUEeCcKO KapTUHBI MUPA;

YUHUTHIBaTh TPAHULBl TMPUMEHEHHUS] M3YUYEHHBIX (PU3MUECKUX MOJIEICH:
TOYEYHBIN AJEKTPUIECKUN 3apsi], Iyd CBETA, TOUYCYHBIM HCTOYHUK CBETA, S1IEPHAT
MOJIENIb aTOMa, HYKJIOHHas MOJIElb aTOMHOIO siipa NpH pelIeHUH (HU3UUEeCKUX
3a1ay;

pacro3HaBaTh (pU3nUYeCcKue sABJICHUS (IPOLECCHI) U OOBACHATh X HA OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKHA U KBAaHTOBOW (PU3MKHU: HIIEKTpUUECKAs! IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE ACHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToOB, OJJICKTPOMArHWTHasT WHAYKLIHSA, JEHCTBUE MAarHUTHOTO TIOJs Ha
IPOBOJHUK C TOKOM U JABWXKYUIMIUCS 3apsijl, 3JIEKTPOMAarHUTHbIE KOJeOaHUS U
BOJIHBI, IPSMOJIMHEWHOE PAacCIpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEJOMIICHHUE,
uHTepdepenums, Audpakuus U HOJApU3aLUUs CBETa, JHUCIEPCHUs CBETa,
doTtoannekrpuueckuid 3gdekt (hortorddexT), cBeTOBOE NaBjieHUE, BO3HUKHOBEHHE
JUHENYaToro CHekrpa aromMa BOJOPOJA, €CTECTBEHHAas W HUCKYCCTBEHHas
PaauOaKTUBHOCTb;

ONMCHIBATh M3yYEHHBbIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  BJIEKTPUYECKYI0  NPOBOJAUMOCTb  Pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBJICHHS (TMPOLIECCHI), UCTOJB3YSd (PU3NUECKUE BEIMYMHBI:
ANEKTPUYECKUN 3apsijl, CUIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUY ECKOE
COIPOTHUBJIEHUE, PA3HOCTh NOTEHLIUAIOB, JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO mMoJisi, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTYyIIKH, DHEPTUsl DJEKTPUUECKOTO MU MArHUTHOTO TMOJIeH, MEPHOJl M YacToTa
KojeOaHui B KojeOaTeNMbHOM KOHTYype, 3apsii M Cuja TOKa B THpollecce
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FapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHul, (OKyCHOE pacCTOsHUE W
ONTUYECKasl CHUJia JIMH3bI, NIPU OIMUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN
CMBICJI HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAY€HUs] U EIUHUIIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIIME TaHHYIO (PU3UUECKYIO BEIUYUHY C APYTUMHU BETUIUHAMU;

ONMCHIBAT H3YYEHHbIE KBAHTOBbIE SIBJICHUA U MPOLECCHI, HCIOIb3YS
¢u3nyeckrue BEIUYMHBI: CKOPOCTh DJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPT U U UMITYJIbC (POTOHA, IEPUO/I IOJypacaia, SHEPTUsl CBs3U
aTOMHBIX SJIep, IPU ONHCAHUM MPABWIBHO TPAKTOBATh (UIUYECKUN CMBICT
UCIIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHHUsS M €AMHMUIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYrUMH BEIWYUHAMHU,
BBIYHCJISATH 3HAYEHHE PU3NUECKOM BETMUHHBI;

aHAIM3UPOBATh (PU3UYECKUE NPOLIECCHI U SIBJICHUS, HUCTIONb3Ys (PU3UUECKUE
3aKOHBI U IPHUHLMIIBL: 3aK0OH OMa, 3aKOHBI OCJIEA0BATEIBHOTO U MAPAIIIETBHOTO
COCIMHEHUsI IPOBOJHUKOB, 3aKOH JIxoynsa—JIeHna, 3aKOoH 3JEKTPOMAarHUTHOU
WHAYKIHH, 3aKOH MPSMOJUHENHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI
CBETa, 3aKOHBI MPEJOMJICHUsI CBETa, ypaBHeHUe JiHmTeiiHa aist GoTodddexTa,
3aKOH COXPAHEHHUs SHEPTHUH, 3aKOH COXPAaHEHWsS MUMIYJbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHUsI MaCcCOBOTO YMCIa, NOCTyNaTel bopa,
3aKOH PaJlMOaKTUBHOTO Pacma/ia, Mpu TOM Pa3iMuarh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BbIPAXKEHHE W YCJIOBUA (IpaHULbI, O00JIaCTH)
NPUMEHUMOCTH;

OTIpEAENATh HalpaBJICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TIOJISt POBOTHUKA
C TOKOM, cwibl AMniepa u cuisl JlopeHna;

CTPOUTb U OIUCHIBATH HM300paKEHUE, CO3JaBAEMOE IUIOCKUM 3EpPKAJIOM,
TOHKOM JIMH301;

BBIMIOJIHATh JKCIIEPUMEHTBI IO MCCJEIOBaHUIO (U3UUECKUX SIBJICHUNW H
IPOIIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUN: MPHU ITOM
dbopMyupoBath IpooOsIeMy/3a/1a4y ¥ TUIIOTE3Y y4€OHOT0 HKCTIEpUMEHTA, COOUPATh
YCTaHOBKY U3 MPEIJI0KEHHOT'0 000pYA0BaHUsL, IPOBOIUTH OMBIT U (POPMYJIMPOBATH
BBIBOJIBL;

OCYILECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUST PU3NUECKUX BETUUMH, TIPU
TOM BBIOMpPaTh ONTUMAIbHBIA CIIOCOO M3MEPEHUSI U UCIOJIb30BaTh U3BECTHHIC
METO/1bl OLIEHKU MOTPEIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTHU (PM3MUYECKUX BEIMYHH C UCIIOJIb3 0BAHUEM MPSIMBIX
U3MEpPEHUN: TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIyYUEHHON 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJAE TaOIUIl U TpadUKOB,
JIeNaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BaHUS;

co0I01aTh MpaBmwiIa 0E30MacHOTO TPy/Aa MPU MPOBEACHUN UCCJICIOBAaH UM B
paMKax y4eOHOTO DSKCIEPUMEHTa, Y4eOHO-UCCIIEeI0BATEILCKOM M TMPOEKTHON
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JESITEIbHOCTH C UCIOJIh30BAaHUEM M3MEPHUTEIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHMS,

pemarb pacy€THbIC 3a7ayd C SBHO 3aJaHHOW (DM3UYECKON MOJEINbIO,
UCIIOJIb3Ys GPU3MUECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4H
BBIONpATh (PU3UUECKYIO MOJIEJb, BBIACIATh (PM3MUCCKUE BEIUMYUHBI U (HOPMYIIBL,
HEOOXOAMMBIC NJIsi €€ peIIeHus, MMPOBOIUTH PacUEThl U OIEHUBATh PEaTbHOCThH
MOJTy4€HHOT'0 3HaYeHUS PU3NUECKOM BEIMINHBI,

pelarh Ka4YeCTBEHHbIE 33]a4M: BBICTPAUBATh JIOTUYECKHU HEMPOTUBOPECUUBYIO
LHENOYKY PaCCYXIEHUN C ONMOPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYIECKUE SIBJICHUS

WCIIOJIH30BaTh MPH PEIICHUH YIEOHBIX 3a7]a4 COBPEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJIOTUM JJI1 TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U TPEICTABICHUSA
yuyeOHOM W Hay4YHO-TIOMYJSpHOM HHGOpPMAIMK, MOJYYEHHON U3 Pa3IMYHbIX
HUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJTydaeMyto HHGOPMAIHIO;

OOBSICHATH MPUHLMUIBI JCHCTBHUS MAaIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indyaTh YCJIOBHS UX 0€30TacHOTO UCIIOIh30BAHUS B IOBCEIHEBHON
KU3HU;

MIPUBOIUTH MPUMEPHI BKJIaJ[a POCCUNCKUX U 3apyOEKHBIX YIEHBIX -(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO MHpA, B Pa3BUTHEC
TEXHUKH U TEXHOJIOTHI;

MCI0JIb30BaTh TEOPETUUYECKUE 3HAHUS 10 PU3HUKE B TOBCETHEBHO M )KU3HU JIJISI
obOecrnieueHusi O€30MaCHOCTU MPU OOpalleHUu ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOUCTBaMHU, JIJIsl COXPAHEHUS 3JI0POBBS U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO
NOBEACHUS B OKPYKAIOILEH Cpene;

paboTaTh B TpyNIe C BBINOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh pPadOTy TPYMIbI, pPalMOHAIBHO paclIpeneriaTh O00A3aHHOCTH U
IJTAHUPOBATh JICSITEILHOCTh B HECTAHAAPTHBIX CUTYalIUAX, aJIeKBAaTHO OIICHUBAThH
BKJIa/] KQK/I0T0 U3 YYaCTHUKOB IPYIIIIBI B PELICHUE pacCMaTpUBAEMOM MPOOIEMBI.



,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (mud poBbie)
Ne ni/m Konrpoasnsie | Ilpakruueckune
MPOrpaMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypchl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
bu6morexka [IOK
1.1 ®du3rKa 1 METOJIbI HAYYHOTO MMO3HAHUS 2 https2/m.edso0.ru/7f41bF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nuoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
2.2 Hunamuka 7 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https//m.edsoo.ru/7FA1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON 9 1 bubnmoreka [IOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
32 OCHOBEI TepMOAMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 5 bubnuoreka LIOK

@da3oBbI€ I1EPEXObI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznea 4. JIEKTPOAUHAM UKA
bubmuoreka [IOK
41 DTIeKTpOCTATHI 10 https//m.edsoo.ru/7f41bf72
[TocTostHHBIN ANEeKTpUUECcKUil TOK. TOKH B bubnuoreka LIOK
4.2 12
Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

11 KJIACC
Koan4yecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHuUe pa3aeioB U TeM n¢ppoBbie
Ne ni/mn past Konrpoabusie | IIpakTuyeckue (mupp )
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Paznea 1. JIEKTPOJUHAMUKA
11 MarauTtHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bubmuoreka [IOK
' W H TYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
21 Mexanuueckue 1 3JIEeKTPOMAarHUTHbBIE 9 1 bubnmoreka [IOK
' KoJIe0aHM s https:/m.edsoo.ru/7f41c97c
29 MexaHU4ecKre U 3JEKTPOMAarHUTHbIE 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
23 Onritia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI ClIEIHATTBHOM TEOPUH 4 1 bubanoreka LIOK
' OTHOCHTEIIHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DJ1IeMeHThI KBaHTOBOI ONTHKU 6 https/m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK
4.2 Ctpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 AToMHOE PO 5 https://m.edso0.ru/7f41c97c
Hroro no pasneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMHUH B aCTPOPU3UKA 7 Etlfs?;rgzzlzaogr?/};f 11697C
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE [IOBTOPEHUE

T — ‘ e O
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoJunuecTrBo yacos DJIeKTPOHHbIE

Ne Hara ¢ poBeIe

Tema ypoka Konrpoabnbie | IlpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE

padoThI padoThI
pecypchbl

®usuka — HayKka O IPUPOJIE.

1 Hayunsie MeT(Z/,IH(BI n03pH£{I/I${ 1 bubmmorexa [IOK

ya https://m.edsoo.ru/ff0c32e2
OKpYIKaIoIero Mupa
Pounb u mecto ¢usuku B
dbopMHPOBAaHUY COBPEMEHHOM bubnuoreka LIOK

2 . 1 :

HAay4yHOH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JIEATENBHOCTH JIIOAEH
MexaHuyeckoe ABUKECHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [IIOK
nexeHus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE

4 PaBHOMepHOE NpsSIMOJIUHETHOE 1 bubnuoreka LIOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTHHEHHOE 1 bubmuorexa [IOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TTafiIcHue. Y CKOpEeHHe 1 bubnuorexa [IOK
cBOOOIHOIO MaJgeHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeitHOE TBUKEHHUE.

7 ﬂp A . 1 bu6mmorexa [IOK

BIKCHUC MATCPHATILHOM TOUKM 110 https://m.edsoo.ru/ff0c3ada
OKPY)KHOCTH



https://m.edsoo.ru/ff0c32e2
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HpI/IHI_II/IH OTHOCHUTCIBbHOCTHU

8 lNanmnes. MHepruaibHbIE CUCTEMBI bubmotexa HOK
' P . https://m.edsoo.ru/ffOc3be8
orcuera. IlepsrIii 3akon HeroToHa
Macca tena. Cuna. [lpunuun
9 cynepnosuiuu cui. Bropoit 3akon bubmnorexa LIOK
yHiep - OToP . https://m.edsoo.ru/ffOc3be8
HeroToHa 11 MaTepuanbHON TOUKH

10 Tpetuii 3akoH HptoTOHA 114 bu6mmotexa LIOK
MaTepHaabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TsaroteHus. Cuiia

11 . e P . bu6morexka [IOK
TURECTH. LICpBai KOCMUACCKad https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kooppuunent

13 TpeHus. Cuia ConpoTUBIICHUS IPU bubnuoreka LIOK
JBUKCHUH TeJla B 5KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTynaTenbHOE U BpalaTenbHOE

14 JIBMKEHUE a0COJIFOTHO TBEPIOTO bub6mmoreka [IOK
tena. MomeHT cuiibl. [lmeuo cusel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHUsI TBEPIOTO Tea
HMmnynsc MaTepuanbHOM TOYKH,

15 CHUCTEMbI MaTEPHAIbHBIX TOYEK. bubnmorexa [IOK
Wmmnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTHBHOE ABMIKEHUE

16 Pab6oTta 1 MOIIHOCTB CHIIBI. bubmuoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MarepHalbHOW Touku. Teopema 00
M3MEHEHUH KWHETUYECKOW DHEPIUU

17

[lorennuanbHas 3Heprusi.
[ToTeHmaneHas 3HEPrUst ynpyro
ne(GopMUpPOBAHHON MPYKUHBI.
IlorenunaneHas 3HEPrUs Tena
BOJIM3M OBEPXHOCTH 3eMIIU

bub6auoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loteHimanpHbIe U
HEeMoTeHI[MaIbHbIe CUJIbl. CBS3b
pa6OTBI HCIIOTCHIIMAJIbBHBIX CHUJI C
M3MEHEHHUEM MEXaHUUECKON IHEpPTruu
CHUCTEMBI Tell. 3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHast pabora
«ccnenoBanue CBsI3U pabOTHI CUITBI
C U3MEHEHHEM MEXaHHUYeCKOM
SHEPTHU TeJIa Ha IpUMeEpe
PaCTSHKCHUS PE3UHOBOTO JKIyTa»

20

KonTpoabsHas paboTa mo teme
«Kunemartuka. [IlnaaMuka. 3aKOHBI
COXpaHEHUS B MEXAaHUKE)

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEH U
MOJIEKYIISIPHO-KHHETUYECKOI
Teopuu. bBpoyHOBCKOE NBHKEHHE.

Anddysnst

bubmuoreka [IIOK
https://m.edsoo.ru/ffO0c4dc?2

22

Xapakrep JBUKECHUA U
B3aMOJCHCTBUS YaCTHII BEIISCTBA.



https://m.edsoo.ru/ff0c461a
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Mopnenu cTpoeHHUs Ta30B, KUJKOCTEN
1 TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniecTBa. [loctossHHas ABoraapo

24

TenoBoe paBHOBecue. Temieparypa
u e€ usmepenue. lllkama remneparyp
enbcus

25

Hneansusiii raz B MKT. OcHOBHOE
ypaBHeHne MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak mMepa
CpelHEeN KUHETUYECKON SHEPIun
JIBUKEHMS MOJIEKYIl. YpaBHEHUE
MenpaeneeBa-Kianelpona

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaGopaTopHast pabora
«cciaenoBaHue 3aBUCHMOCTH
MEXY [1apamMeTpamMu COCTOSTHUS
Pa3peKEHHOTO ra3a»

29

N3onpoiieccsl B MACAIBHOM Ta3e 1
ux rpaduyueckoe MpeacTaBlieHue

bubauoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTrpeHHss sHEprUs
TEPMOJUHAMUYECKON CUCTEMBI 1
crmoco0n! e€ nsMeHenus. Konndgectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIusi OJHOATOMHOIO UJI€aTbHOTO
rasza

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bu el Tennonepenaun

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VYiensHas TeNI0EMKOCTh BEIIECTBA.

KonmuecTBOo TEIIIOTHI npu

bu6mmorexka [IOK

32
Tertonepeaayde. AnuadbaTHbIN https://m.edsoo.ru/ff0c5c36
npoiiecc

33 IlepBblii 3aKOH TEPMOJIMHAMUKH U bubmmotexa LIOK
€ro NpUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
Heobpatumoc o1eCcCco

34 P THII;/I Tb VH pott BB bu6mmorexa [IOK
TIpUpOJC. BTOPON 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJNMHAMUKU

35 [Mpuanmn nevicrBus u KI1/] bu6nmuoreka [IOK
TENJI0BOW MalllMHbI https//m.edsoo.ru/ff0c600a

36 [uxr Kapro u ero KI1/]

37 DKOJIOTUYECKHE MTPOOIEMbI
TETJIOOHEPTETUKA
OO6oOmaronmii ypok

38 M e yp 0 bubnmnoreka [IOK
«Monexynsipras gusuka. OCHOBEI https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
KonTponbHas pabora o teme

39 «MounekynsipHas ¢usrka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50

TEPMOAMHAMUKI

40 [TapooOpa3oBaHue U KOHACHCAIUS. bubnuotexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAs U OTHOCUTENbHAS

a1 - . bubmuoreka IIOK
BJIKHOCTE BO3/YXA. HACHIIICHHBIN https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u

42 amopQubIe Tena. AHU30TPOIUS bubmmoreta LIOK

CBOMWCTB KpucCTa/LIOB. JKuakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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KpUCTaJJIbI. COBpeMeHHHe

MaTepHuabl
[InaBneHue U KPUCTAIIN3AIUS.
43 VnensHast TGHIJ('IF;Ta HH&BJ‘IGEI/IS{ bubmorexa [IOK
g ' https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmorexka [IOK
a4 YPaBHEHHC TCIIOBOTO Oananca https://m.edsoo.ru/ff0c6820
DJIexTpu3a eJ1. DJIEKTPUYECKHU I
45 JICKTPHSAUIA TE. STCKIPHT " bu6mmoteka [JOK
3aps. [lBa Bua SICKTPHYECKIX https://m.edsoo.ru/ffOc6bcc
3apsiaoB
IIpoBomHMKH, TUIISKTPUKH U
16 P 3 P bubmuoreka IIOK
TOMYHPOBOIHHKH. SAKOH https://m.edsoo.ru/ffOcébcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsiia
BiaumoneiictBue 3apsaoB. 3akoH
47 Kynona. ToyeuHEbIN 31€KTPUUECKUHA bubmuorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpspk€HHOCTB 371€KTpUYECKOro
48 noJis. [IpuHIun cynepno3unumn bubnuoreka LIOK
AIIEKTPUUECKUX MoJIeh. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSOHKEHHOCTHU
Pabota cui 31eKTpOCTaTHYECKOTO
49 HonﬂTHoTeIH HnainazHToIZ:L ’ bubmorexa IOK
) THaiL https://m.edsoo.ru/ff0c6f00
[MOTEHIINAIOB
IIpoBOIHUKH U TUDIEKTPUKUA B
50 POBOZA A P bu6mmoreka [IOK
SIICKTPOCTATIICCKOM TOJIC. https://m.edsoo.ru/ff0c7018
Jwuanexrpudeckas TpOHULIAEMOCTh
51 Dnekrpoémkoctb. KonaeHcarop bubmiorexa HOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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52

DNEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCaTOpa. DHEeprus
3apsDKEHHOI0 KOHJIEHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "Uzmepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpyuHIUD I CTBHS U TPUMEHEHHUE
KOHJICHCATOPOB, KOTMPOBAILHOTO
amnrmapara, CTpyHOTo mpuHTepa.
DnekTpocTaTuyecKas 3anumTa.
3azeMiIeHUE 3IEKTPONpruOOpoB

55

DJIEKTPUUYECKU N TOK, YCTIOBHUS €ro
cymectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsokenue.
Conpotusienue. 3akod Oma ist
y4JacTKa IenH

56

[TocrienoBatensHOE, MapajuIeIbHOE,
CMEIIAHHOE COeIMHEHNUE
MPOBOIHUKOB. JIabopaTtopHas
pabota «/3yyeHne cMEmaHHOTO
COEIMHEHUSI PE3UCTOPOB»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUIECKOTO
Toka. 3akoH J[xxoyns-Jlenna

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

58

3axoH OMa /7151 TOTHOM (3aMKHYTOM )
anekrpuudeckon nenu. Koporkoe
3amblkaHue. JlaboparopHas pabota
«3mepenune DJ1C ucrouyHuka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHU D)

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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59

PesepBHbiii ypok. KoHTponbHas
pabora o Teme "DyeKTpoauHaMuKa"
/ Beepoccuiickasi TpoBepOYHast
pabora

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o6maIoNMit ypok
«QNeKTpoMHAMUKAY /
Beepoccuiickast mpoBepouHas padorta

bubmuoreka [IOK
https://m.edsoo.ru/ff0c88bhe

61

DJEeKTPOHHAsI MPOBOJUMOCTh
TBEPIBIX METAJJIOB. 3aBUCHMOCTD
COMPOTUBJICHUS METAJIJIOB OT

Temneparypsl. CBEpXIIpOBOANMOCTh

62

DJIEKTPUUYECKU I TOK B BaKyyMe.
CBoiicTBa 3I€KTPOHHBIX TyYKOB

63

[TonynmpoBOAHUKH, X COOCTBEHHAs
U IIPUMECHAs IPOBOIUMOCTb.
CaoiicTBa p—N-mepexoaa.
[ToyrpoBOAHUKOBEIE TPHUOOPHI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DJIeKTpUYECKU N TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB.
DJEKTPOIIUTHYECKAS AUCCOLIUALIHSL.
DNEeKTpoJIn3

bubmuoreka [IIOK
https://m.edsoo.ru/ff0c82ba

65

DJEKTPUUYECKU U TOK B razax.
CaMOCTOSITENbHBIN U
HECaMOCTOSITEIIbHBIN pa3psia.
Monanus. IInazma

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

66

Dnexrpuyeckre mTpubopsl 1
YCTPOMCTBA U UX MPAKTUYECKOE

bubmuoreka IIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c8c56
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npuMeHeHue. [IpaBuia TexHuku
0€e3011acHOCTH

KonTposnbHas pabota o teme

[TPOTPAMME

67 «Qnekrpocrartuka. [locTosTHHBIN 1 bubnuoreka LIOK
AJIEKTpUYECKUi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpeaax»

PesepBHbIii ypok. O6oOmaronmit bubnmoreka [IOK

68 1

ypok o temam 10 xinacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O 68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHBbIE
e Tema ypoka Konrpoasusie | IIpakTuyeckue Aara i pohie
n/m Bcero u3yuyeHusi | oOpasoBaTeJibHbIE
padoThI padoThI pecype
[locTosiHHBIE MATHUTHI U UX
B3auMojieicTBUEe. MarHuTHOE ToJIe. bubmuoreka [IOK

1 . 1
Bexrop MarHuTHON UHAYKUIHH. https://m.edsoo.ru/ff0c9778
JInHUM MarHUTHOW MHAYKIIMU
MarautHoe noJjie NpoOBOJIHUKA C

5 TokoM. OmbIT Dpcreaa. 1 bubnmoreka [IOK
B3anmoneinicrBue NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast padota «3yueHue

3 MarHETHoio HOJI;{ KaTYLHKI/Iy:IJ 1 1 bromiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TOJIS HA
MpOBOAHUK ¢ TokoM. Cuita Amriepa.

4 JlaGopatopHas paboTa 1 1 bu6nuotexa LIOK
«ccnenoBanue neMcTBus https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOM»

JlelicTBME MArHUTHOTO TOJIS HA

5 JBHKYLIYIOCS 3apsHKEHHYIO 1 bu6mumotexa LIOK
gactuity. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHiia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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DIIEKTpOMAarHUTHas! WH YK U SL.
[ToTox BEekTOpa MarHMTHOM
unaykuuu. DJ1C uaaykiuu. 3akoH
JJIEKTPOMarHUTHON MHIAYKLIUU
®dapanes

JlaGopatopHas paboTa
«ccnenoBanue sBICHUS
DIIEKTPOMATHUTHOM HHIYKITUN)

bu6mmorexka [IOK
https://m.edsoo.ru/ff0cal50

NunykruBHOCTE. SIBIeHHE

camouH aykunu. IJ1C
CaMOMHAYKLHUH. DHEprus
MarHUTHOTO MOJISl KATYIIKH C TOKOM.
DJIEKTPOMarHuTHOE TOJIe

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

Texnuueckue ycTpoucTBa U UX
MNPpUMCHCHUE: TOCTOAHHBIC MAIrHUTEI,
SJICKTPOMAri1ThI,
AJEKTPOJBUTATEN, YCKOPUTEIN
AJIEMEHTapHBIX YacTHII,
HHAYKIIMOHHAA I1CYb

10

O06oO6m@atonmii ypok «MarHuTHOE
noJje. DJIeKTpOMarHuTHast

WH TyKITU 5D

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponwsHas paboTa mo teme
«MarguTHoOe moJie.
DJEKTPOMarHUTHAsT MH TYKLIU DY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOJHBIC MEXaHUUYECKUE
kosie0anus. ['apMoHUUeckue
KojeOaHus. YpaBHEHUE

bubmuoreka IIOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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rapMOHUYECKUX KOJeOaHU.
[IpeBpaienue sHepruu

13

JlaboparopHuas pabora
«cciaenoBanue 3aBUCHMOCTH
nepuo/ia MaIbIX KoJieOaHui rpy3a Ha
HUTH OT JUTMHBI HUTH U MACChI

rpy3a»

14

Kone6arenbHblil KOHTYD.
CBOOOHBIE YIIEKTPOMAarHUTHBIE
KoJ1e0aHus B UI€AIbHOM
KoJIe0aTeTIbHOM KOHTYpE. AHAJIOTHS
MEXIY MEXaHUUECKUMH U
JIEKTPOMArHUTHBIMH KOJIEOAHUSMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHUS OHEPIUH B HACATIbHOM

KoJIeOAaTeThHOM KOHTYpE

bubmuoreka [IIOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencrasiieHne O 3aTyXarOMMX
KonebanusX. BeiHyX/IeHHbBIE
MeXaHU4ecKrue KojaeOaHusl.
Pe3onanc. BeiHyKneHHBIE
AJIEKTPOMAarHUTHBIC KOJICOaHUsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

IlepeMeHHBIH TOK.
Cunycon1anbHbIl IEPEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOTIO TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIECE
3HAQYEHME CUJIbI TOKA U HAIIPSUKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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18

Tpancdopmatop. [Iponssoactso,
nepeaayda u norpedieHmne
AJIEKTPUYECKON dHEPTUU

19

YCTpONCTBO M TPAKTUYECKOE
IIPUMEHEHUE JJIEKTPUYECKOTO
3BOHKA, IeHEepaTopa IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

bubmuoreka IIOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynprypa ncnons3zoBanus
AJIEKTPO3HEPIUM B IOBCEAHEBHOM
JKU3HU

21

MexaHudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacnipoCTpaHEHUs U
JUINHA BOJIHBI. HOHepe‘-IHLIG u
MPOJIOJILHBIE BOJIHBI

bubmuoreka [IIOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CxopocTh 3ByKa. I’ poMKocTh
3Byka. Beicora ToHa. TemOp 3ByKa

bubmuoreka [IIOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkama
SJICKTPOMAri M THBIX BOJIH

bubmuoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

[IpyHOMIIBI paAMOCBSI3N U
TeneBuaAcHus. PasButue cpencTs
cBs3u. Paguonokanus

25

KontponsHas padora «Konebanus u
BOJIHBI»

bubmuoreka IIOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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IIpsiMonuHEHOE paclIpOCTPaHEHUE
CBETa B OJIHOPOJIHOM CpeJie.

bu6mmorexka [IOK

26
TodeuyHblil UCTOYHUK CBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cera. [loctpoenue bubmiorexa IIOK
P o P https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B TIIIOCKOM 3epKajie
[Tpenomnenue ceera. [TonHoe
28 BHYTPEHHEE OTpakKEHHUE. bubnuoreka LIOK
IIpenenbHbIi yros MoJIHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaboparopHuas padora «3meperne bubnmoreka [IOK
29 ]
IIOKa3aTress MPEeIOMICHUS CTEKIa» https//m.edsoo.ru/ff0cd67a
Jlunzel. [locTpoenue nzodpaxeHui
30 o P Up bu6moreka [JOK
B JIMHSE. TEOpMYIIa TOHKOH JIMHIBL https://m.edsoo.ru/ffOcddle
YBennueHue TuH3bI
JlabopaTopHnas pabora
31 «ccnenoBanue CBOWMCTB
M300paKEHUH B JTMH3aX))
Hucnepcus ceeta. CI0XKHBINA COCTaB
39 6enoro cseta. Liger. JlaboparopHas
pabota «Habnronenue qucrnepcuu
CBETa»
33 HNuTtepdepennns cpeta. Judpaxmus bubnuoreka LIOK
cBera. JudpakuronHas pemeTka https//m.edsoo.ru/ffOced22
34 [TonnepeyHOCTH CBETOBBIX BOJIH. bubnuoreka LIOK

[onsspu3anus ceera

https://m.edsoo.ru/ffO0cf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

ﬂOKyMEHTﬂOAﬂMC&H3ﬂ€KTpOHHOﬁHOAHMCbD.

OnTuyeckue npuOOpsI U yCTPOHCTBA

35 W YCIIOBHS UX 0€30I1aCHOTO
MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bubmuoreka IIOK
[locTynatel criequalbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHbHOCTH
OTHOCHUTENBEHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJIJICHUE bubmorexa [IOK
JIHOBD ) a https://m.edsoo.ru/ffOcfa4?
BPEMEHU U COKpAICHUE JUTHHBI
DHeprus 1 UMIYIbC
PEeNSATUBUCTCKOM YacTuilbl. CBsI3b bubnmoreka [IOK
38 . .
MAacCChl € SHEPIUEH U UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTpoawsHas padoTa «OnTuka.
39 0 P P . bubmuoreka IIOK
CHOBBI CITCUHATLHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
40 ®otonsl. Dopmyna [Inanka. bubnuoreka LIOK
DHeprus 1 UMIYIbC (HOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIEI0OBAHNE Eu6 LOK
nOIMOTEKA
41 . A.T.
QoTodexTa. OmbrTei https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl GoTodddekra. YpaBHEHHE
42 BﬁHmregfla f:{(pe q)OToatb(ll))eKra bubmiorexa [IOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodrdderra
Jasnenue ceera. OmeiTel I1. H.
b K
43 Jlebenera. Xumuueckoe nelicTBIE nommorera LO

CBC€Ta

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cf6f0
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TexHuyeckue ycTpoucTBa U
IIPaKTHYECKOE IIPUMECHECHUE:!

44
dorosnemMenT, GoToaaTUHK,
conHe4Has OaTapesi, CBETOAUO]

45 Pemenue 3amay rmo reme «3J1€MEHTHI bubmuoreka IIOK
KBAaHTOBOM OIITUKW https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITEI

46 p s ] bu6mmorexa [IOK

e3epdopaa mo paccesHUIO o https://m.edsoo.ru/ff0d091a
yactuu. [Inanerapnas mozaens aroma
bu6mmorexa [IOK
47 IT b
OCTyIaThL Hopa https//m.edsoo.ru/ffOdOafa
N3nyuenue u nornomeHre GOTOHOB
IIPH [IEPEX0JIE aTOMa C OJIHOTO bubmmotexa LIOK

48 .

YPOBHS DHEPIUM HA Ipyron. Buusl https//m.edsoo.ru/ffOdOafa
CIIEKTPOB
BonnoBrbie cBoiicTBa yacTuil. BoiaHsl

49 ne bpois. KopnyckynsapHo- bubnuoreka LIOK
BOJHOBOM Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KICHHOE U3ITydCHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmneiTel Pesepdopna mo bubnunoreka [IOK
OTIpE/IeTICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUCHUS
CaoiicTBa anbda-, Oera-, raMma-

51 u3iydeHus. Biausaue

pPaZvOAaKTUBHOCTH HA KUBbBIE
OpraHU3Mbl



https://m.edsoo.ru/ff0d0302
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52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTomel. Anbda-pacna.
DNeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. ['amma-usinyuenue

bu6mmorexka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKIIOHOB B SifIpe.
Slnepusble peakuuu. A nepHbli
peakrop. IIpoGiiemsl, nepcreKTuBHI,
9KOJIOTUYECKUE aCIEKThI SIEPHOMN
JHEPIeTUKU

bu6mmorexka [IOK
https://m.edsoo.ru/ff0d1356

54

DJjieMeHTapHbIe YacTUIlbl. OTKPBITHE
MO3UTPOHA. MeTO bl HAONIOACHUS U
perucTpanum 3J1eMEHTapHbIX
yactull. Kpyrbeiid cron
«DyH1TaMEHTaJIbHbIE
B3auMojieicTBUs. EqUHCTBO
(U3UYECKON KapTUHBI MUPa»

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

55

DTanel pa3BUTHUS ACTPOHOMHUH.
[TpuknagHoe U MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUH. Bruj
3B&3nHOrO Heba. Co3Be3nus, sipKue
3BE3MIBI, IIJIAHETHI, HX BUAUMOE
nsmkenne. ConHeynas cucteMa

56

Connue. ConHeyHast akKTUBHOCTb.
Hcrounuk sHeprun CosHLa v 3837

57

3BE3/b1, MX OCHOBHBIC
XapaKTepUCTUKU. 3BE3/bI TTIABHOM
MoCJe10BaTeNIbHOCTU. BHyTpenHee
crpoeHue 38&311. CoBpeMEHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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MPEACTABJIECHUS O TPOUCXOXKICHUH U
sposroriy CoJtHIa U 3BE3]T

58

Muneunsbiii [lyre — Hama

I'amaxruka. IlojoskeHne U ABMKEHHE
Connna B ['anaktuke. I'anakruku.
UYEpHble AbIPHI B ApaxX TaJlaKTUK

59

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bosblioro B3psiBa.
PennkroBoe uznydyeHue.
MeTarajgakTuka

60

Hepemennsie npoGiembl
aCTPOHOMHUHU

61

KoHnTtponbsHas padota «31eMEHTHI
aCTPOHOMMH M aCTPOPUZUKI

62

O6o6u@pronmii ypok. Ponb ¢usmku
U aCTPOHOMHH B IKOHOMHUYECKOIA,
TEXHOJIOTHYCCKOM, COIMAIbHOM B
ATUYECKON cdepax NesTeTbHOCTH
4esoBeKa

63

O06o6mmrommii ypok. Poss u Mmecto
(U3MKN ¥ aCTPOHOMUU B
COBPEMEHHOW Hay4YHOH KapTUHE
Mupa

64

O6o06m@atonmii ypok. Ponb
dusnyeckoil Teopuu B
(opMHpPOBAaHUY MTPEICTABICHU O
¢duznyeckoil kKapTUHE MUpa




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

65

O600maronmii ypok. Mecto
(du3nYecKoil KapTUHBI MHUpPA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUH O TIPUPOJIC

66

PesepBHBI ypok. MarnutHoe moiie.
DJeKTpoMarHuTHas MHIYKIUS

67

PesepBHblil ypok. OnTrka. OCHOBBI
ClIeUAIbHON TEOPUH
OTHOCUTEIBHOCTHU

68

Pesepuniii ypok. KBanToBas dusuka.

DJIeMEHThI aCTPOHOMUHU U
acTpo(u3UKU

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHON ITPOT'PAMMBbI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJabTara

IIpoBepsieMmble MpeIMeTHBIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI1
o0pa3oBaTe/IbHON MPOrpaMMbl Cpe/iHEro 001Iero 0opa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha MpUMEpPax poib U MecTo (U3UKU B
dopMUpOBaHNU COBPEMEHHON HAayYHOW KapTUHBI MUpPA, B Pa3BUTUH
COBPEMEHHO! TEXHUKHN U TEXHOJIOTUI, B TPAKTUUECKON NESTETbHOCTH

moaen

10.2

YuuThIBaTh rpaHUIIBI IPUMEHEHUS U3Y4E€HHBIX (U3HMUECKUX MOJIEIIEH |
MaTepuaiabHas TOYKa, MHEpLHAIbHAs cucTeMa OTCYETa, adCOJIOTHO
TBEPIOE TENO, UACaTbHBIN I'a3; MOAEIN CTPOSHUS Ia30B, )KUJIKOCTEN U
TBEPABIX TEJI, TOYEHHBIA DIICKTPUYECKUN 3apsii — INPU PEIICHUH

GU3UYECKUX 3a7a9

10.3

Pacnio3naBatpb (u3nueckue sBieHUs (IPOLECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHUUECKOW TEOpUHU
CTPOCHUsl BEIIECTBA M  DJIEKTPOAMHAMHMKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSAMOJIMHENHOE ABUKEHUE, CBOOOIHOE MaJIeHNe
TeN, JBU)XEHHE IO OKPY)KHOCTH, WHEpLHS, B3aUMOJCICTBUE Tel;
mugdy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHHE KHUIKOCTEH U
TBEPABIX TeJl, U3MEHEHHEe o0béMa Tel TMpH HarpeBaHUU
(oxmakJIeHn ), TEIMJIOBOE pPaBHOBECHE, WCIAPCHHE, KOHIACHCAIUS,
IUTABJICHUE, KPUCTAJUIM3AllUs, KUIEHUE, BIIAXHOCTh BO3/yXa,
NOBBIILICHUE [JAaBJIEHUs Tra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyzle, CBS3b MEXAy IlapaMeTpaMHM  COCTOSHUs Tra3a B

H301IponIeccax; 3JICKTpru3alnusa TEI, B3aHMOﬂeﬁCTBHe 3apsa0B

10.4

OnuchiBaTh MEXaHMYECKOE JIBJKEHUE, HCIOJBb3Yyd (U3UUYECKU e
BEJIMYMHBI: KOOpJNHATA, MIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJIa, MMIYIbC Tela, KUHETHYECKas DHEpIus,
NOTEHIMaJbHAsl JHEPrus, MeXaHuueckas paboTa, MexaHUYecKas
MOIIHOCTb; IpPU ONUCAHUU MPABUJIBHO TPAKTOBATH (PU3MUECKU I
CMBICI HCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHULIBL
HaxoJUTh (OPMYIIbI, CBSA3BIBAIOLE TAHHYIO (DU3UUYECKYI0 BETUYUHY

C ApyIruMUu BCIMYUHaAMU
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10.5

OnucelBaTh M3Yy4EHHBIC TEIJIOBBIE CBOMCTBA TN M TEIJIOBHIC
SBJICHUS, HCIONB3Yd (U3MYECKHEe BEIMYMHBI: JaBJICHHE Ta3a,
TeMIlepaTypa, CpeiHss KHHETHYeCKas »JHEpPIusi XaoTHYECKOTO
JBYDKEHUSI MOJICKYN, CpEIHEKBAJpaTU4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHsII OHeprus, paboTa rasa,
KO3((ULIIMEHT TOJIE3HOr0 NEHCTBHS TEIUIOBOTO JBHUTATENs; IpPHU
ONMCAaHUMU  TPaBUJIBHO  TPAKTOBaTh  (PU3MYECKMH  CMBICTT
UCIOJIb3YeMbIX BEIMYMH, UX OOO3HAUEHUS W €AWHMIIBI, HAXOAUTH
dopMynbl,  CBS3BIBAIONME JAHHYIO (U3WYECKYI0 BEIUYHHY C

APpYruMHr BCJIIMYMHaAM

10.6

OnuceiBaTh HM3y4EHHBIE SJIEKTPUYECKHE CBOICTBA BEIIECTBA U
JJeKTpUYecKue sBIEHUS (IPOLIECChI), HCMONB3Yyd (DU3UUECKU e
BEJIMYMHBL:  DJEKTPUYECKMIM  3apsil,  DJIEKTPUYECKOE  IIOJIE,
HalpspKEHHOCTh TI0JI, IMOTEHLHAN, PasHOCTh IOTEHLMANIOB; IMpHU
ONMMCaHUW  MPAaBWIBHO  TPAKTOBaThb  (U3UUECKHUH  CMBICIH
UCIOJIb3YeMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHULbI; YKa3bIBATh
(dopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMHU

BCIIMYMHaMU

10.7

AHAM3UPOBATh (U3UYCCKUE IIPOIECCHl W SBJICHHS, WCIOIB3YS
(1)I/I3I/I‘IeCKI/Ie 3aKOHBI W IMMPUHIMIIBI: 3aKOH BCEMHUPHOTO TATOTCHMUA, |,
Il u 11l 3akoHBI HpIOTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW YHEPTHH,
3aKOH COXPaHEHU S UMITYIIbCA, TPUHITUII CYITePIIO3UITHH CUIT, IIPU HITAIT
paBHOINPABUS WHEPIUATIBHBIX CHCTEM OTCYETa; MOJICKYJISIPHO -
KIHETHYECKYI0O TEOPHUIO CTPOCHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeqHel KMHETUYECKON MHEPrHu TEIIOBOTO JBWKEHHS MOJIEKYI C
a0CONIIOTHOW TEMIEpaTypou, MepBhIN 3aKOH TEPMOJAUHAMUKH; 3aKOH
COXpaHEHHUs DIIEKTPUUECKOTO 3apsina, 3akoH KyrnoHa; mpu sToM
pa3nuyarh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTH4YEeCKOe

BBIPAXECHHE U YCIOBUSI (TPAHHIIBI, 00IaCTH ) TPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIE MPUHIUIBI ACHCTBUS MAaIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszauyaTh YCIOBHS HX 0€30MacHOro

HUCIIOJIb30BAHH S B HOBCG,Z[H@BHOIZ KHU3HHU

10.9

BBIONHATE SKCTIEPUMEHTHI IO UCCIIEAOBAHUIO (PH3NIECKUX SBIICHUN
U TIPOIIECCOB C HMCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUI;
pH 3ToM GOpMYIHPOBAThH MpolJeMy (3a1ady) U TUIIOTE3y Y4eOHOro
JKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEUIOKCHHOTO

000pyI0BaHUs, MPOBOAUTH OMBIT U OPMYIIUPOBATH BHIBOIbI
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10.10

OCYH_IGCTBJ'IHTB OpsAMbIE W KOCBCHHBIC H3MCPCHHUA (1)I/I3I/ILICCKI/IX
BCIIMYHUH, IIPU 3TOM BBI6I/IpaTB ONTHMAJIBHBIN CIIOCO0 HU3MEPCHUA U

HCIIO0JIB30BATh U3BCCTHBIC MCTO/JbI OIICHKHN l'IOl"pCH.IHOCTCﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBarh 3aBUCHMOCTH MEXAYy (M3HYSCKAMH BETUYMHAMHU C
WCIIOJIb30BAHUEM MPSAMBIX HU3MEPEHUM; MPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (MKCHPOBATH PE3yJAbTATHl IOJTY4EHHON 3aBHCHMOCTH
(GU3UYECKUX BEJIMYHMH B BUJIE TAOJIUI] U TPA(PUKOB, J€TATh BHIBOJIBI TTO

pe3ynbraTaM UCCIeI0BaHus

10.12

CobOmongate mpaBwia 0e30MacHOrO  TpyZa HpH  I[POBEIECHUU
UCCIIEIOBAHUH B paMKax y4eOHOro OKCIIEPUMEHTa, Y4eOHO-
M CCIIEIOBATENIBCKON M NMPOEKTHOM JAEATEIIBHOCTH € UCIIOJIb30BAaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7aun C SIBHO 33aHHON (PH3MUECKON MOJEIBIO,
WCIIONB3Ys (PM3MYECKHE 3aKOHBI M TMPUHITUITBI, HA OCHOBE aHaln3a
YCIOBHUSI 3a/Jladyd  BBIOMpATh (UBHYECKYI0 MOJCNb, BBIICIATH
dusnyeckrue BeTUYNHBI U (GOPMyIbI, HEOOXOAUMBIE IS €€ pelleHus,
NPOBOAUTh pacy€Tbl M OLIEHUBATh PEAIbHOCTh IMOJY4YEHHOTO

3HA4YCHUA (1)143H‘1€CKOI>1 BCIIMYHMHBI

10.14

Pemate  kauecTBEHHBIE  3aJaud:  BBICTPAUBATh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKIICHUN C OMTOPOIl HA U3Yy4ECHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U @Hznqecme SIBJICHUA

10.15

Hcnonb3oBaTh MpH  peIleHUM Y4eOHBIX 3a/ad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMH JUIS TOUCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETAMN U TPEJICTABIICHUsI YIeOHOH M HaydyHO-IOMYJISIPHOR
uH(opMaIuu, MOTYy4eHHONW U3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHaJIM3UPOBATh MOJYy4aeMy0 UH(pOPMaLIUIO

10.16

[IpuBoauTH MpUMEpPHl BKIAJa POCCUMCKUX U 3apYOCKHBIX YIEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOIECCOB OKPYKAIOIETO

MUpa, B pa3BUTHUC TCXHUKU U TEXHOJOTUI

10.17

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHMS MO (U3HMKE B IOBCEIHEBHON
KU3HU Ui o0ecredeHusi O€30MacHOCTH TMpH  OOpalieHUuM ¢
npudbopaMM W TEXHUYECKMMH YCTPOWCTBaMH, JJIS COXpaHEHHS
30pOBbSl U COOJIOJCHUS HOPM DSKOJIOTMYECKOTO TIOBEAEHUS B

OKpYXKarolle cpene

10.18

PaboTatp B rpymnme ¢ BbIIOJHEHUEM PA3IMYHBIX COL[UAIBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYNNBI, PAMOHAIBHO  paclpenesiTh

0053aHHOCTU H IJIaHUpPOBaTh JACATCIIBHOCTL B HCCTAaHAAPTHBIX
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CUTyallMAX, aJCKBATHO OLICHHWBATH BKIIAJ KaXXI0T0 K3 YYAaCTHUKOB

TPYIIBI B pelIeHNEe paccMaTpUBaeMoOi MPOOIIeMbI

11 KJIACC

Kon
NpoBepsieMOro
pe3yJabTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHO#
o0pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/IHETO 00IIETr0 00pa30BaHHUs

111

JleMoHCTpUpOBaTh Ha TMpUMEpax poilb U MecTo (U3UKU B
dopMUpOBaHNUU COBPEMEHHON HAay4HOW KapTUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKON JEATEIbHOCTH

n}oneﬁ, OCJIOCTHOCTh U €CAMHCTBO (bHSH‘ICCKOﬁ KapTUHBI MUpa

11.2

Y4uTHIBaTh IPAaHUIIBI TPUMEHEHU S U3Y4CHHBIX (PM3UUECKUX MOJIEIIECH :
TOYEUYHBIN JIEKTPUYECKU I 3apsif, sAepHas MOJIEIb aTOMa, HyKIOHHA s

MOZACJIb aTOMHOTIO AJpa IpUu pCICHUN (1)I/I3I/I‘-ICCKI/IX 3aJa4

11.3

Pacnio3naBath u3nueckue siBiaCHUS (MPOIECCHI) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKA U  KBAHTOBOM  (DM3HKH:
AJIEKTpUYECKasl MPOBOANMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JEHCTBHS  TOKAa,  B3aMMOJCHCTBME  MAarHUTOB,
JNIEKTPOMAarHUTHAsl WHAYKIHS, JSHCTBHE MAarHUTHOTO TIOJIs Ha
OPOBOJAHUK C TOKOM M JBIKYIMWCSA 3apsl, 3JIEKTPOMAarHUTHBIE
KoJeOaHusi M BOJHBI, MPAMOJMHEHHOE pPacHpOCTpaHEHHE CBETa,
OTpaXEHHE, TpeJIoMIIeHHue, HWHTepepeHus, audpakuus u
MOJISIPU3ALIHASI CBETA, UCIIEPCHS CBETA, (POTOIICKTPHUECKAN d(PPeKT
(boToapdexr), cBeToBOE naBICHWE, BOSHUKHOBEHHE JTUHEHUYATOTO
CIEKTpa aroMa BOJOPOAA, €CTeCTBEHHAss M HMCKyCCTBEHHAs

PaaOaKTHBHOCTh

11.4

OnuceiBaTh HM3y4eHHBIE CBOWCTBA BelecTBAa  (IEKTPUUECKHE,
MarHUTHBIE, ONITHYECKUE, DIIEKTPUUECKYIO MMPOBOAUMOCTh PA3TUIHBIX
Cpel) ¥ DIEKTPOMArHUTHBIC SBJICHHS (IIPOLIECCHI), HCIOJNB3YS
du3uYeckue BENUYUHBL: DJIEKTPUUYECKUM  3apsA, Cculla TOKa,
DIIEKTPUYECKOE  HAIpPSDKEHUE, DIIEKTPUYECKOE  CONPOTHBIICHHE,
pasHocth norennuanos, DJC, pabora Toka, MHIYKIUS MarHUTHOTO
nosig, cuia Awmmepa, cuna JlopeHla, MHIYKTUBHOCTb KaTyIIKH,
OHCPIHA SJICKTPUYCCKOIO W MArHUTHOTI'O HOHeﬁ, nepuoag U 4acrtora
KoJIeOaHU B KoJIeOaTeIbHOM KOHTYpE, 3apsi/l M CHJIa TOKA B MPOIecce

FAPMOHMYECKUX  AJIEKTPOMAarHUTHBIX  KoyieOaHUM,  (OKycHOE
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pacCTOAHUE U OITHYCCKAsA CHJIAa JIMH3BI; IIPpHU OIIMCAHHUHW ITPABUJIBHO
TPAKTOBATh (bHSI/IIIGCI(I/Iﬁ CMBICJI HMCIIOJB3YEMBIX BCIIMYHUH, HUX
0003HaYeHHUsA U CAWHUIBI; YKAa3blBATb (bOpMy.]'ILI, CBA3BIBAIONIMC

JAHHYIO (U3MYECKyI0 BETMUMHY C IPYTUMU BEIMUYMHAMU

115

OnuceiBaTh HM3y4CHHBIC KBAHTOBBIC SIBJICGHUS M  IPOIIECCHI,
UCIIONB3YS (DM3UYECKUE BETMYHHBI: CKOPOCTH AJICKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI M YaCcTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA,
Mepu o/ MmoJTypaciajaa, dHEPTUs CBA3M aTOMHBIX SIeP; MPH ONHCAaHUH
NPaBUJIBHO TPAKTOBaTh  (U3UUECKHUH  CMBICH  HMCIHOJIb3YeMBbIX
BEIMYMH, MX OOO3HAUeHHS W EAUHUIbI; yKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTUMH

BCIIMYMHAMU, BBIYUCIIATh 3HAYCHUC (bHSH‘ICCKOﬁ BCIINMYMHBI

11.6

AHanu3upoBaTh (U3NUYECKHE TMPOIECCHl U SBJICHUS, HCIOJB3YS
¢usnyeckue 3aKOHBI M NPUHOHUNBL: 3akoH Owma, 3aKOHBI
MOCJIEZIOBATEIbHOIO M MMAPAJJICIIBHOIO COEAMHEHUS MPOBOJHUKOB,
3aKkoH Jlkoyns — JIeH11a, 3aKOH 3JIEKTPOMArHUTHOW WHIYKIHH, 3aKOH
MPSMOJIMHENHOT0 pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHHUSI CBETA,
3aKOHBI  TPEJIOMJIEHHS CBE€Ta, YpaBHEHUWE OWHINTEWHA Ui
doToddpdekra, 3aKOH COXpPAaHEHHS HSHEPIUH, 3aKOH COXpPAHEHUS
UMITyJIbCa, 3aKOH COXpaHEHHUs JJIEKTPUYECKOTo 3apsia, 3akoH
COXpPaHEHUs  MAaccOoBOrO  4ucia, noctynatel  bopa, 3akoH
pPaJIMOAaKTUBHOIO pacmaza; TMpu 3TOM pa3inyaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe BBIPAXKEHUE U YCIIOBU S

(rpaHuULBI, 0OJIACTH ) TPUMEHUMOCTHU

11.7

OHpeIIeJ'ISITB HampaBJICHUC BCKTOPAa HWHAYKIHH MAarHWTHOIO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

11.8

CTpOI/ITB H OIIMCBIBAaTb I/I306pa)KeHI/Ie, CO3JaBa€cMO€ IIJIOCKHMM

3€pKaJIOM, TOHKOM JIMH30H1

11.9

BremomaaTe OKCIICPUMEHTBI IO UCCIICOOBAHUTO (1)I/I?>I/I‘-I6CKI/IX SIBIICHHUH
N IIPOHECCOB C MCITOJB30BaAHUEM IIPAMBIX U KOCBCHHBIX HSMepeHHﬁ;
npH 3ToM GOpMYyIHPOBATH MpodieMy (3a/1a4dy) U TMIOTe3y yd4eOHOro
9KCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIOKEHHOTO

000pyI0BaHMs, MPOBOAUTH OMBIT U JOPMYIIUPOBATH BHIBOIbI

11.10

OcCymecTBIATh TpsIMIE U KOCBEHHBIE M3MEpPEHHS (PU3MUECKUX
BEJIMYMH; MIPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpEeHUs U

HCITI0JIB30BAaTh U3BCCTHHIC MCTO/AbI OIICHKU HOI‘pGH_IHOCTef/'I PI3MCpCHPII>i
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11.11

HccnenoBath 3aBUCUMOCTH (M3HUECKUX BEJTMYUH C UCIIOJIb30BAaHUEM
OpSAMBIX W3MEpPEHUN; MpPH HSTOM KOHCTPYHPOBATh YCTaHOBKY,
(duKCcHpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBHCHUMOCTH (DM3HMUYECKH X
BEITUYMH B BUE TaONHI U TpadKOB, JeJaTh BHIBOJBI IO pe3yabTaTaM

HCCICOOBAaHUA

11.12

CobOmomate mpaBwiia 0€30MacHOTO  Tpyda NpH TPOBEICHHUH
UCCIIEIOBAaHUW B paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
MCCIIEIOBATENLCKON M IIPOEKTHOM JIESITENBHOCTH C UCIOIb30BAHHEM

M3MEPUTEIIBHBIX YCTPOUCTB U JJA0OPATOPHOTO 000PYIOBAHUS

11.13

Pemath pacuéTHble 3a1auu C SBHO 3aJJaHHOW (PU3UUYECKONH MOJIENbIO,
UCIIONB3YS (PU3MUYECKHE 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHaIn3a
YCIOBHSI 3a/ladd  BBIOMpATh (U3UYECKYI0 MOJIENb, BBIJCIATH
du3udeckue BEIMYUHBI U POPMYITBI, HEOOXOAMMBIC /IS € peleHus,
MPOBOJUTh PACUYETBl W OLEHUBATH PEAIBHOCTh MOJIYYEHHOIO

3HAYCHUS (U3UUYECKON BEITMUMHBI

11.14

Pemate  KkayecTBEHHbIE  3a/aud:  BBICTPAUBATh  JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIEMIOUYKY PACCYXKACHUM € OIIOpPON HA U3yYEHHbIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘16CKI/IC SABJICHU A

11.15

Hcnonp3oBaTh mnpu pemieHUHM Y4eOHBIX 3a/ad  COBPEMEHHBIE
MHQOpPMAIIMOHHBIE TEXHOJOIMM [UIsl TOWCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTaluy U MPeICTaBICHHUs yIeOHOM U HaydHO-TOMYJISIPHOM
uH(opMaIuu, NOIy4eHHONW U3 pa3IUYHbIX HICTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH IMOJTYYaeMyl0 HH(POPMAIUIO

11.16

OOBACHATh MPHUHIUIIBI ICHCTBUS MalMH, TPUOOPOB U TEXHHUUECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHS UX O€30MaCHOTO HCIOIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTH MpUMEpPHl BKIAJa POCCUMCKUX U 3apYOCKHBIX Y4EHBIX-
(GU3HUKOB B pa3BUTHE HAYKU, B 00BICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTHUC TCXHUKU U TEXHOJOTUI

11.18

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHMS MO (U3HMKE B IOBCEIHEBHON
KHU3HM JUId  obOecriedyeHHsT Oe30acHOCTH Npu  OOpaleHHH ¢
npubopaMu W TEXHUYECKMMH YCTPOWCTBaMH, Ui COXpaHEHUS

300pOBbA U CO6J'IIO)I€HI/I$I HOPM O3KOJIOTHYCCKOro IIOBCACHHS B

OKpYXKarolle cpene

11.19

PaboTath B rpynme ¢ BBIITOJHEHUEM Pa3TUYHBIX COL[UAIBHBIX POJICH,
IUTAaHUPOBaTh  paboTy  TPYyNIbl, PAlUMOHAIBHO  paclpeieNiTh

0053aHHOCTU H IJIaHupoBaTh ACATCIBHOCTHL B HECTAHAAPTHBIX
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CUTyalusiax, aJCKBATHO OLICHHWBATh BKIAJd KaXJIO0ro M3 Y4YaCTHHKOB

TPYIIIBI B pEIliEHUE paccMaTpPUBaEMOM TPOOIIEMBI
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IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kona nposepsiemoro
pa3aena 3JIeMEeHTa

IIpoBepsieMbIe 3J1eMeHTBI COJIEe PKAHUS

OU3UKA 1 METO/Ibl HAYYHOI'O TIO3HAHUA

11

®dusuka — Hayka o0 npuponxe. Hayunbie
METO/1bI TO3HAHU I OKpyXKarolero mupa. Pons
JKCIIEPUMEHTa M TEOPHM B  IIPOIECcCe

IMMO3HAHU A ITPUPOIBI. 3KCHCpI/IMCHT B (I)I/ISI/IKC

1.2

MopenupoBanue (QU3MYECKUX SBJICHUUA U

IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@dusnyeckue 3aKOHbl U Teopuu. I'paHuIpl
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunnun coorsBercrBusa. Ponp u  mecto
¢uzukn B (GOPMHPOBAHUU COBPEMEHHOU
HAaydHOM KapTUHBI MHUpa, B IPAKTHYECKON

NEATENLHOCTH JIIOneH

MEXAHUKA

#i#HParHH#KHEMATUKA

211

Mexannueckoe JABHKCHUC.

OTHOCUTEIIBHOCTD MEXaHHYECCKOI'O

nBrkeHust. Cucrema otcuéra. Tpaekropus

212
2.1

ITepemernenue, ckOpocTb (CPEqHSS CKOPOCTb,

MTHOBEHHAsi CKOPOCTh) W YCKOpPEHHE

MaTepUaIbHOW TOYKHM, MX MPOCKIIMU HAa OCH
Croxenue

CHUCTCMBI KOOpAWHAT.

IIEPEMELICHUN U CIIOKEHHUE CKOPOCTEN

2.1.3

PaBHomepHOE 51 PaBHOYCKOPEHHOE

IPSMOJIMHEHHOE  JIBUKCHHE. I'paduxu

3aBUCHUMOCTHU KOOpJAWHAT, CKOpPOCTH,

YCKOpCHUA, nyTHn u NNEePEMCIICH U S

MaTepHaHBHOfI TOYKH OT BPpCMCHHU
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214

CBoboHOE majieHue. Y CKOpeHue

CBOOOIHOIO ITaICHUS

2.15

KpuBonuueitnoe nBukenue. PaBHOMepHOE
JNBH)KEHUE  MaTepUaIbHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JUHEHHAas
CKOPOCTb. ITepuon u 4acToTa.

LlenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texnuueckue  ycTpoiicTBa:  CHUJIOMETD,
JBUKEHUE CHAPSAIOB, LIENHBIE U PEMEHHbIE

nepenavn

2.1.7

[Ipakrnueckue paboTHI. N3mepenue
MITHOBEHHOW  ckopocTH.  MccnenoBanue
COOTHOIICHHUSI MEXTY yTSMH,
IPONJCHHBIMH TEJIOM 3a MOCJIEJ0BATENbHbIE
paBHbIE  TNPOMEXYTKA  BPEMEHU  IpHU
PaBHOYCKOPEHHOM [JBUXKEHHM C HaydalbHOM
CKOpPOCTBbIO, paBHOM Hymw. M3ydeHue
JIBUKEHMS] I[IAPUKA B BSA3KOM JKUJKOCTH.
W3ydyenune nBuxkeHHs Tena, OpPOIIEHHOTO

TOpPHU30HTAJIBHO

#HParttH TAHAMIK A

221

[Ipuaunn OTHOCHUTEIBbHOCTH T'anumnes.
IlepBrrii 3akoH HeroToHa. MHepumaibHbIE

CHCTEMBI OTCUETa

2.2.2

Macca tena. Cuina. [lpuHuun cyneprno3unuu

CHJI

2.2
2.2.3

Bropoii 3akon HeroToHa U1 MatepruanbHON
TOYKM B HWHEPUHAIBHOW CHCTEME OTCYETA
(UCO). Tperuii 3akon HproToHa ans

MaTCPUAJIBHBIX TOUCK

224

3akoH  BceMmupHoro TaroreHus. Cuna
TsbkecTd. [lepBas kocMH4YecKas CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akon ['yka
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2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuina TpeHUs

CKOJIbKEHUSI M  CUJla TPEHUs  IOKOS.
Koaddumuent tpenus. Cuiia COnpoTHUBIICHUS

IIpu ABHKCHHUH TCJIA B ) KUJIKOCTHU HUJIU I'a3c

2.2.7

[TocTynarenbHOE M BpalATEIbHOE IBUKEHUE

a0COTIOTHO TBEPOTO TEja

2.2.8

MOMEHT CUJIBI OTHOCUTEIIBHO OCH BPAILICHHSI.
[Inedo cumbl. YciaoBusi paBHOBECHS TBEPAOTO

tena B UCO

2.29

TexHuueckre yCTpOMCTBA: MOIIMITHUKH,

ABUKCHUEC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue pabotel. M3yuenne aBMKEeHUS
Opycka 10 HAKIOHHOW TIJIOCKOCTH IIOJ
JeliCTBHEM HECKOJbKUX cui. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIMX
B aehopMUpyeMOl MpPYyKHHE U PE3UHOBOM
oOpasiie, OT BETUYMHBI WX jAedopMaIiiu.
Hccnenosanue

YCIIOBUM paBHOBECHUS

TBépI[Ol"O TCJ1a, UMCIOLICTO OCh BPAIICHHA

###Par###3AKOHBI COXPAHEHUSA B MEXAHUKE

HNmiynec  MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHBIX TodeK. Mmmynbc cuibl u
U3MEHEHHUE UMITYJIbCa Tella
232 3akoH coxpaHeHuss umnyiasca B HCO.
- PeaktuBHOE ABIKEHHE
2.3.3 PaGora cuisl
2.3
234 MoumHOCTh CHIIBI
235 Kunernueckass  »Hepruss  MaTepHAIbHOM
o ToukH. TeopemMa 0 KHHETHYECKOW SHEPTHH
[MorennmaneHas sHeprus. IloTeHnumanbHas
236 SHEeprus YIIpYTo nedopMupoBaHHOU

npyxkusbl. lloTeHiuanbHass >3Heprusi Tena

BOIM3HU IMOBCPXHOCTH 3emnn




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

2.3.7

TloreHIMaNbHBIE U HEMMOTEHIINATILHBIE CHUIBL
CBsi3b pabOTHl HEMOTEHIMATBHBIX CHII C
MEXaHUYECKOU

N3MEHCHUECM OHCPIun

CHCTCMbI TCII. 3akoH COXpaHCHUA

MEXaHUYECKOM OHCPIruu

2.3.8

VYnpyrue u Heylpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckne ycTpOMCTBA: IBUKEHHUE PAKET,

BOJIOMET, KOep, NPY>KUHHBII MHUCTOJIET

2.3.10

[Ipaktnueckue pabotel. M3yueHue cBs3u
CKOpOCTEH Tel IpH HEYNPyroM yuape.
HccnenoBanue cBs3W  pabOTBl  CHIIBI €

W3MEHEHHEM MEXaHUUEeCKOM OHCPIUH TCila

3 MOJIEKVJISAPHAA ®U3MKA U TEPMOMHAMUKA

#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

3.11

OCHOBHBIE ~ TOJIOXKEHUSI  MOJIEKYJISIPHO-

KHHETHUYECKOM TEOPHH. BbpoyHosckoe
nsuxenue. uddysus. Xapakrep ABUKEHUSI

n B33,HMOIICI>1CTBH$I qacCTuIl BEUICCTBA

3.1.2

Mopenu cTpoeHus ra3o0B, JKHUAKOCTEH U
TBEPIBIX TE€T U OOBSICHEHHWE CBOWCTB

BCHIICCTBA HAa OCHOBC 3THUX MO,Z[CJ'IGI‘;I

3.13

Macca wmonexyn. KonudectBo BelecTsa.

[TocTostHHas ABoraapo

3.1
3.14

TennoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. lllkana temneparyp Lenbcus

3.15

Mopens wunmeampHoro rasza. (OCHOBHOE

ypaBHEHUE MOJIEKYJIIPHO-KIUHETHUYECKO i

TCOPHUH UCATIBHOIO I'a3a

3.1.6

AbcounoTHas TeMIeparypa Kak Mepa cpenHein

KAHETUYECKOU SHEPrUHU TEMJI0BOIO
JIBUKeHuA yactul ra3a. lllkana temmepatyp

KennBuHa

3.1.7

VpaBuenue Kianeiipona — Meneneesa.

3akoH JlansTOHA
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3.1.8

["a30BbIC 3aKOHBI. I/I30np0ueccm B NJCAJIbBHOM
ra3€¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n3obapa

3.1.9

TexHudeckue  yCTPOWCTBA:  TEPMOMETD,

OGapomeTp

3.1.10

[pakruueckue paboTel. M3mepenune macchbl
BO3J/lyXa B KIacCHOU komHare. MccnenoBanue
3aBUCUMOCTH

MEXTY napamMeTpamu

COCTOSIHUA Pa3pCKCHHOI'O I'a3a

OCHOBbI TEPMOIMHAMUKA

3.21

TepMonnHamMuueckass cucrema. BHyTpeHHSS
JHEPIus TEPMOAMHAMHUYECKON CHUCTEMBI U

CIOCOOBI €6 U3MEHEHUS

3.2.2

KonunuectBo Teniotel u padota. BuyrpeHHss

OHCPIrusa OAHOATOMHOTO UACAJILHOT'O I'a3a

3.2.3

Bunapl Teronepenayu: TEIJIONPOBOJIHOCTS,
KOHBEKIIUS, U3TydeHue. Tenao0€MKOCTh Tena.
VienrHad TEIJIOEMKOCTL BeliecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI ITPU TEIJIOIIEPEAAYUEC

3.2
3.24

[lepBb1it 3aKOH TEPMOIUHAMUKHU.

HpI/IMeHCHI/Ie IIEpBOIro 3daKOHa

TCPMOANHAMUKU K usomnpouneccam.

I'paduueckas mHTEpHpeTanus paboThI ra3a

3.2.5

TennoBble Manmubl. llpuHLIUIBL KeWCTBUSA
TeTI0BBIX ManmH. [IpeoOpa3oBanus sHepruu
B TeMmJIOBBIX MammHaxXx. Koaddumuent
nosne3Horo gneiictBust (manee —  KIIM)

tertoBoi maumHbl. [ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTh TpolieccoB B MPHUPOIE.
DKOJIOrHYECcKH €

TemoBbie JOBUTATEIN.

HpO6HeMH TCIINIOOHCPICTUKHU
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3.2.7

Texuuueckue YCTpOﬁCTBaZ ABHUTIAaTCIIb

BHYTPEHHEIO CropaHus, OBITOBOU

XOJIOAUJIBHUK, KOHAUIITUOHED

3.2.8

[Ipakrnueckue paboTHI. N3mepenue

YIEIbHOU TETIOEMKOCTH

##HPar### Al PEI ATHBIE

COCTOAHMA BEHIECBA. ©®A30BBIE
ITEPEXO/IbI

3.3.1

[Tapoobpa3zoBanue u KOHJICHCALH L.
Hcnapenne u kurneHue. YaenbHas TEIUIOTa
apooOpazoBaHMSL 3aBHUCHUMOCTh

TEMIICPATYPhI KUTICHU A OT JaBJICHUA

3.3.2

AOcooTHasT M OTHOCHTEJIbHAs BIIAXKHOCTh

BO31yxa. HaceleHHBIN map

3.3.3
3.3

Teépnoe  Ttemo.  Kpucramimueckue U
amopdHble Tena. AHU30TPONUS CBOWCTB
Kunxue

KpUCTAaJJIOB. KpuUCTaJLIbI.

CoBpeMeHHbIE MaTEPUAITBI

3.34

[InaBieHne u Kpuctajm3auus. YJeabHas

TertoTa miaBsiaeHus. Cyonumanus

3.3.5

VYpaBHEeHUE TEIJIOBOTO OalaHca

3.3.6

TexHudeckue YCTpPOMCTBA: TUIPOMETP U

IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOIUH
II0JIy4€HHU sl COBPEMEHHBIX MaTEPUaJIOB, B TOM

YU CJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTuueckue paboTHI. N3mepenue

BJIA’KHOCTH BO31yXa

SJIEKTPOJAMHAMUKA

#H##HPar#H# O JIEKTPOCTATHUKA

411

OnekTpu3anus Tel. DIEKTPUUYECKUM 3apsa.

JIBa BuJ1a 3JIEKTPUUECKU X 3apsIIOB

4.1
41.2

[IpoBOaHMKH, IAEKTPUKA "

HOJIYIIPOBOTHUKH

4.1.3

3aKOH COXpaHEHUS JIEKTPHUYECKOTO 3apsiia

414

B3aumonelictBue 3apsnoB. 3akoH Kynona
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415

Onektpuueckoe  moje.  Hampspk€HHOCTH

3JIEKTPUUYECKOTO OJs. [TpuHnun

cynepno3uiuu. JIuHUM  HanpsHKEHHOCTH

QJICKTPUYCCKOI'O ITOJIA

4.1.6

Pabota cHJI 3JIEKTPOCTATHYECKOTO OIS,

IMotennman. Pa3HOCTL MOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U JUIBJICKTPUKHA B IMOCTOAHHOM
OJICKTPUYICCKOM IT0JIC. J_II/ISJ'ICKTPI/I‘ICCKaH

IMpOHNUIIAaCMOCTb

4.1.8

DEKTPOEMKOCTb. Konpnencarop.
DJIEKTPOEMKOCTh TJIOCKOTO KOHJIEHCaTopa.

DHeprus 3apsLKEHHOIO KOHJEHcaTopa

4.1.9

TexHudeckrue  YCTpOMCTBA:  3JIEKTPOCKOIL,
DIIEKTPOMETP, JJIEKTPOCTATUYECKasl 3allMTA,
3a3eMJICHHE JIEKTPONPUOOPOB,

KOHJCHCATOpP, KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTuueckue paboTHI. N3mepenne

BHCKTPOéMKOCTI/I KOHJCHCATOopa

#HHHPar###TIIOCTOSIHHBIN DJIEKTPMYECKUI TOK. TOKU B
PA3JIMYHBIX CPEOAX

VYcrnoBust  cylecTBOBaHUS ~ MOCTOSHHOTO
421 JJIEKTPUYECKOTO TOKAa. VICTOUHHMKM TOKa.
Cuna toka. IlocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma [u1s ydacTka Lenu
493 DIIeKTpUUYECKOe COMPOTUBIICHHE. YAEIbHOE
4.2 o COIIPOTHUBIICHHUE BEIIECTBA
424 [TocnenoBatensHOeE, napaijiesibHOE,
o CMELIaHHOE COeTMHEHUE TPOBOTHUKOB
PaboTa snekrpuyeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIHOCTh JIEKTPUUYECKOTO TOKA
427 anekTpoaBmkymas cuna (ganee — IJC) u

BHYTPCHHEC COIMIPOTHUBJICHUEC  HMCTOYHHKA
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Toka. 3akoH Oma 1j1sl MOJHOU (3aMKHYTOI )

aeKkrpruueckoil nenu. KopoTkoe 3amblkaHue

DNeKTpoHHas  MPOBOJUMOCTb  TBEPIBIX
128 METAJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJIJIOB oT TEeMIEpaTypBhl.

CBepXnpoBOIUMOCTh

429 OnekTpuueckuii ToK B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

[TonynpoBogHHUKH. CoOcTBeHHas u
npuMecHas MPOBOJIMMOCTD
4.2.10 5
noaynpoBoaHUKOB. CBoOMCTBA p-n mepexoja.

[onmynpoBogHMKOBBIE TPUOOPHI

OJIeKTpUUYECKMH TOK B  DJIEKTPOJIUTAX.
4211 DIIEKTpONUTHYECKAS IV CCOLAALIUSL.

DJEeKTpOIn3

DJIEKTPUUYECKU I TOK B razax.
4912 CaMOCTOSTENbHBIN W HECAMOCTOSTEILHBIN
pa3psa. PaznuuHble TUIIBI CAMOCTOSITENIBHOTO

paspsna. Monaus. [Tnazma

Texuuueckue  ycTpoicTBa:  aMIepMmerp,
BOJIETMETP, pEOCTaT, MCTOYHHKH TOKa,
3JIEKTPOHArPEBaTEIIbHBIC pUOOPHI,
4.2.13 3JICKTPOOCBETUTEIILHBIC npuOopHI,
TEPMOMETpP  CONPOTUBIICHUS, BaKyyMHBI I
O], TEPMUCTOPHI U  (OTOPE3UCTOPHI,

HOJ'IprOBO,Z[HHKOBBIfI JUO/J, rajibBaHHUKa

[IpakTtuueckue paboTBhL. N3yuenue
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

4.2.14 Mamepenne OJIC HCTOYHMKA TOKA U €roO
BHYTPEHHETO comnpoTuBieHus. Habmonenue

AJEKTPOIIN 32

11 KJIACC
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Kon
pa3aena

Koanposepsiemoro
3J1eMeHTa

l'[posepﬂe MBI€ 3JICMEHTBI COACPKAHUA

4

SJIEKTPOJAMHAMUKA

4.3

###ParH#MATHUTHOE [IOJIE. DJIEKTPOMAT'HUTHASA

VHIYKIIS

43.1

TlocToguubie MarHuThl. B3aumMoaenicTBue

IIOCTOAHHBIX MalrHUTOB

43.2

MarnutHoe moJsie. Bekrop MarHuTHOM
neaykuuu. llpuHnun  cynmepno3unuu.
Jlnaun marautHOM mHaykuuu. Kapruna
JIMHUM MAarHUTHOW  HMHIYKUUU  TOJIA

IIOCTOSAHHBIX MarHuTOB

433

MarauTtHoOe 1oJie IPOBOJHUKA C TOKOM.
KapTtuna nuHuii mosist JIMHHOTO IPSMOTo
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKA C TOKOM. OTbIT
Opcrena. BzaumonelictBre mpoBOJHUKOB

C TOKOM

4.3.4

Cuiia Amnepa, e€ MOJlylb U HalpaBJIeHHE

435

Cuna  Jlopenma, €& Moaynb |
HampasjeHue. JIBH>KeHue 3apsHKeHHOH
YacTULIBI B OAHOPOHOM MarHMTHOM IIOJIE.

Pa6ora cunel Jloperiia

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HWHAYKOIUN

4.3.7

[ToTok BEKTOpa MarHMTHOW UHAYKIIAH

4.3.8

21C UHAYKIIUH. 3akoH

3JIEKTPOMarHuTHON MHAyKunu Papazaest

4.3.9

BuxpeBoe »anexrpuueckoe mnose. IJIC
HHAYKOWW B MPOBOAHHMKE, ABUKYHICMCH
MOCTYIAaTEbHO B OJJTHOPOJTHOM

MAariHuTHOM IIOJIC

4.3.10

IIpaBuiio Jlenna

4311

WNH1yKTHBHOCTD. SIBienue

camonHaykuuu. I /1C caMonH tykuumn
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9HepI‘I/IH MAarouTHOIO IOJISI KATYIIKHU C

4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TI0JIe
TexHuueckue YCTpPOMCTBA: MOCTOSHHBIC
MarHuUTHI, 3IEKTPOMArHHTHI,
4.3.14 3JIEKTPOJIBUTATEND, YCKOPUTEIMN
AJEMEHTAPHBIX YaCTUIl, WHIYKIIHOHHAS
neyb
[Tpakruueckue paboTHI. Wzyuenue
MarHUTHOTO TIOJII KATYHIKK C TOKOM.
1315 UccnenoBanue AeMcTBUS MOCTOSHHOTO

Mardura Ha paMKy c TOKOM.
HccnenoBanue SIBJICHU S

SHCKTpOMaFHHTHOﬁ HHAYKIIUN

KOJIEBAHIA 1 BOJIHBI

###PartH#MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

.11

Konebarenbnast cucrema. CB0OOOIHBIE
kosiebanus. ['apMoHMYECKHEe KojaeOaHMsI.
Ilepuon, wacrota, ammudtyga U ¢asa

KoJueOaHum

5.1.2

IIpy>xuHHBI MasTHUK. MareMaTudecKuu

MasATHHK

5.1 5.13

YpaBHEeHHE TapMOHUYECKUX KOJCOAHMIA.
Kunemartnueckoe " OUHAMHYECKOE

OITMCaHHeE KOJae0aTeIbHOrO ABUKEHHUS

5.14

[IpeBpamenue SHEpPIUU npu
rapMOHMYECKMX  KoseOaHusx.  CBs3b
AMILTATY/IBI KoJeOaHum WCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHui eé

CKOPOCTH U YCKOPEHUS

5.1.5

KoneGarenbubiit  koHTyp. CBOOOIHBIC
3JIEKTPOMAarHUTHbHIE KoJIeOaHU s B

HUACAIIBHOM K0J1€0aTeIbHOM KOHTYpC.
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Anarnorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAriH M THBIMH KOJICOQHHUSIMU.

®opmyna Tomcona

5.1.6

3aKoH COXpAaHCHUSA SHCPIUH B UACAIIbHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BLIH}’)KI[CHHLIG MCXAHHNYCCKHUC
KoJIeOaHusL. Pezonanc. Pes3oHancHas
KpHUBasi. BreinyxneHubie

QJICKTPOMAIrHUTHBIC KOJICOaHUS.

5138

[Tepemennbiii  Tok. CHHYCOMIATBHBIN

HepeMeHHLIfI TOK.

5.1.9

MoumocTb IIEPEMEHHOTO TOKa.
AMIIMTYIHOE U JEHCTBYIOIIEE 3HAUEHUE

CHJIBI TOKa U HAITPSKCHU A

5.1.10

Tpanchopmatop. IIpoussoxactso,
nepenavya U NoTpedIeHue JIEKTPUUECKO I
DHEPIrUU. OKOJIIOTUYECKHE PHUCKU IIPH
IIPOU3BOJCTBE JIJIEKTPUUYECKOU DHEPIUU.
Kynperypa HCIIOJIb30BAHUS

3JIEKTPOIHEPIUU B TOBCEAHEBHOM )KU3HU

5.1.11

Texauueckue ycTpoiicTBa: cericmorpad,
BJIEKTPUYECKUI 3BOHOK, JTUHUA

QJICKTpoIepcaad

5.1.12

[Ipakrnueckue padotel. HccienmoBanue
3aBHCHUMOCTH MEPHO/Ia MaJIbIX KoJeOaHU i
rpy3a Ha HUTHU OT JJIMHBI HUTU U MAaCChbL
rpy3a. MccnenoBanue nepeMeHHOIo TOKa
B Lenu u3 MOCIIEZIOBATEIHLHO
COCIMHEHHBIX KOHJIEHCATOPa, KATYLIKA M

pesucropa

#HParHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

5.2
521

MexaHu4deckue BOJIHHI, YCJ10BUA

pacupoctpanenus. llepuoa. CkopocTb
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pacpoCTpaHCHUA U JJINHAa BOJIHBL.

HonepeqHHe U ITPOAOJIbHBIC BOJIHbBI

99 #H##Par### NarepdepeHnins u nudpaxiiu s

MCXaHHNYCCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I'pOMKOCTBH 3ByKa.
o Bricora Tona. TemOp 3Byka

OJIeKTPOMAarHUTHHIE  BOJHBI. Y CJIOBUSA
vy U3JIy4eHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
BzaumMHas opuenTaius BekropoB E, B u v

B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  3JIEKTPOMarHUTHBIX  BOJH:

£t OTpakeHUe, TPeIOMIICHUE, TTOSIPU3aLns,
midpakius, uHTepdepeHuus. CKopocTb

QJICKTPOMArHMTHBIX BOJIH

IIkaa 3JIEKTPOMArHUTHBIX BOJIH.
5.2.6 [IpuMmeHeHne 3EeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHIII/IHBI pa,Z[I/IOCBSIBI/I N TCIICBUIACHUA.
5.2.7 Pamuonoxanusi. DJIEKTPOMAarHUTHOE

3arpsA3HCHHUC 01<py>1<a101uef1 CpCabl

TexHUUYeCKHE YCTPOMCTBA: MY3bIKAIBHBIE
UHCTPYMEHTBHI, VABTPa3BYKOBas
5.2.8 IHUAarHOoCTUKA B TEXHUKE U MEIUIIUHE,
pamap, pagdoONpHEMHHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-meup

#HH#HParH#OIITUKA

531 [IpsimonuHeliHOE pacIpoCTpaHECHHU €
CBETa B OJJHOPOAHOM cpexe. Jlyd cBera

OTpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS

5.3 5.3.2 ceera. [locTpoeHre M300pKeHHI B ITIOCKOM

3epraie

[penomnenrie cBera. 3aKoHbI MPEIOMICHUS
5.3.3 CBeTA. AOCOJIFOTHBIA [10Ka3areiib

MMpCIOMIICHU A
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5.34

Ilomoe BHYIPECHHEE OTpaXEHUE.
IIpenenpHBIN YroJl MOJIHOIO BHYTPEHHETO

OTPAKEHUS

5.35

Hucnepcust cBera. CHOXHBIA COCTaB

oemoro cBerta. LIper

5.3.6

Cobuparonmie U paccemBarOIe JHH3BI.
Tonkasg nmH3a. POKYCHOE DPACCTOSHHE U
ONTUYECKAs  CUJIa  TOHKOW  JIMH3BI.
Iloctpoenue M300paskeHU B
cOOMpaOIMX M pacCeUBAIOLMX JIMH3aX.
dopMyna TOHKOH JMH3bI. YBEIUYCHHE,

JTaBaeMoe€ JIUH30H

5.3.7

[Ipenenst MIPUMEHUMOCTH

FGOMCTpI/I‘ICCKOﬁ OIITUKHU

5.3.8

WNuTtepdepennimst  cBera. KorepeHTHbie
UCTOYHHUKH.  YCJIOBUS  HAOMIOJACHUS
MAaKCUMYMOB u MHUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(baSHBIX KOICPCHTHBLIX HCTOYHHUKOB

5.3.9

Hudpaxkumss  cBera. JudpaknuonHas
pem€Tka. YcinoBue HaOIIOACHUS TIIaBHBIX
MaKCHMYMOB npu naJIeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

I (GPaKIMOHHYIO PEIIETKY

5.3.10

[onsapu3anus ceera

5.3.11

TexHuueckue yCTpPOWCTBA: OYKM, JIYIA,
¢doToanmapar, NPOEKIMOHHBIN armapar,
MHUKPOCKOII,  TEJECKOIl,  BOJIOKOHHAs
ONTHUKA,  JAUQpPAKIMOHHAA  peleTKa,

TOJISIPOU 1T

5.3.12

[lpaktuueckue  pabotel.  M3mepenue
rokaszaress npenomienus. Mccnenosanue
CBOMCTB  HM300paX€HWH B  JMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHA CBCTA




ﬂOKyMeHTHOAHMC8H3H€KTpOHHOﬁHOAHMCbD.

BJIEMEHTHI CIIELIMAJIBHOM TEOPHUM OTHOCUTEJIBHOCTHU

['paHuIBl TPUMEHUMOCTH KIACCHYECKON
MEXaHUKH. ITocTynatel TEOpPUH
6.1 OTHOCHUTEJIBHOCTH MHBAPUAHTHOCTH
MOyl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA

6 OTHOCHUTEIIBHOCTh  OJIHOBPEMCHHOCTH.
6.2 3amemyieHne BPEMEHH M COKpAIlCHU €

JUTAHBI
6.3 DHEePrus U UMIYJILC CBOOOHOM YaCTHUITHI

CBsI3p MacChl C DHEPTHEH M MUMITYIIHCOM
6.4 CBOOOJIHOM YAaCTUIIBI. DJHEPTHS TOKOS

CBOOOJHOM YaCTULIBI

7 KBAHTOBAS ®U3UKA

###Par### JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna Ilnanka  cBs3M
7.1.1 sHepruu (OTOHA C €T0 YaCTOTON. DHEPIHs

1 UMITYJIBC POTOHA

OTkpeITHE 51 HCCIIeIOBaHNE
7.1.2 doToaddekra. OmwiTel A.I'. CroseroBa.
3akoHbl (poTod(PHpeKTa
7.1 YpaBHeHUE DUHIITeiHa TUTS
7.1.3 dororddexra. «KpacHas  rpaHuna»
doTorddexra
7.1.4 Hasnenue ceera. Onbitel [LH. JlebeneBa
7.15 XuMHUYECKOE JIEHCTBUE CBETA

TexHuveckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 boToaTUHK, COJIHEYHAas Oarapest,

CBE€TOONOL

CTPOEHHE ATOMA

79 Monpens atoma TomcoHa. OIBITE

7.2.1 Pezepdopaa mo uccinenoBaHuI0 CTPOSHUS

aroma. [Inanerapnas Mozaenb atoma
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[TocTynarsl bopa.  Uznydyenue u
norjiomeHue (QOTOHOB TPU Mepexoie
7.2.2 aToMa C OJHOTO YPOBHS DJHEPruu Ha
npyroii.  Buael  cnekrpoB.  ChekTp

ypOBHCI\/'I OHCPIrur aTOMa BOAOPOaa

BonHoBrle cBoiicTBa 4yacTUI. BOJHEI 1€
293 bponns. KopnyckynsipHo-BOJIHOBOI
nyanusM. Judpakinus >1eKTpoHOB  Ha

KpHCTaJIIax

oy CHOHTaHHOE U BBIHYKJEHHOE U3ITy4ECHHUE.
YCTpoicTBO M TPUHITUII pabOTHI J1azepa

TexHuueckne ycTpoMCTBA: CHEKTPAIbHBIN
7.2.5 aHau3 (CIIEKTPOCKOM ), Jia3ep, KBAaHTOBBII

KOMITBROTEP

298 [Ipakrnueckue paboTel. Habmomenue
JTUHEWYaTOro CIeKTpa

ATOMHOE A1PO

231 Metonbl HaOMIOJEHUS W PETHCTPALUU
AJIEMEHTAPHBIX YACTHUII

OTKpBITHE PAAMOAKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuo cocTaBa
239 panuoakTuBHOro wu3mydeHus. CBoiicTBa
o anbga-, Oera-, raMmma-HM3JIy4eHHUsL
BnusHue paavoakTUBHOCTH Ha JKUBBIE

7.3 OpTaHU3MBbI

OTkppiTHE TpPOTOHA W  HEUTPOHA.
233 Hyxonnas monens sinpa I'eiizenOepra —
o WBanenko. 3apsaa sapa. MaccoBoe 4ucio

spa. M3orormsl

Anbga-pacrna. DNEeKTpOHHBIN u
234 MO3UTPOHHBIA  Oera-pacnan. ['amma-
U3IydeHHE.  3aKOH  paJuOaKTUBHOIO

pacmana
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7.3.5

9HepI‘I/I$[ CBsA3U HYKIIOHOB B  d4pC€.

Snepusie cuibl. Jledexr macchl sapa

7.3.6

H,Z[epHBIe pEaKiunu. ZIGJ'IGHI/IG U CHHTC3

saep

7.3.7

SlmepHblid  peakrop. TepmosiiepHbIi
cuHTe3. [IpoGieMbl W TEpCIEKTUBBI
SJIEPHON  SHEPIreTHKU. OKOJIOTMYECKH e

ACIICKThI ﬂﬂepHOﬁ OHEPIreTUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MMO3UTPOHA. @yH/1aMEHTaJIbHbIE

B3aHUMOJICH CTBUSI

7.3.9

Texauueckue  ycTponcTBa:  JTO3UMETP,
KamMepa BuibCOHa, sAIEpHBIM peakrop,

aroMHas bombOa

7.3.10

[lpakruueckue pabotel. HccnenoBanue

TPCKOB JacCTuIj (HO T'OTOBBIM

doTorpadusm)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3BénHoro Heba. Co3Be3nus, sipkue

3B63I[BI, IIJIAHEThI, UX BUIUMOC IBUKCHUEC

8.2

Conneunas cucrema. [lnanersr 3emHOMN
rpynnsl.  [[1aHeTel-THTaHTBI W HUX
CIIyTHUKH, KapJINKOBbIE INIaHEThI. Maible

tena CoTHEYHOHM CUCTEMBI

8.3

Conune, ¢ortocdepa u  armocdepa.

ConHedHas akTHUBHOCTD

8.4

Hcrounuk snepruun ComnHIla U 3BE31T

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, Panyc, TEMIIEPATypa,
HX B3aMOCBS3b. Juarpamma
«CHEKTPAIbHBIA KIACC — CBETUMOCTHM.
3BE3abI IUIaBHOUW ITOCJIECIOBATEIILHOCTH.
3aBHMCHUMOCTh «Macca — CBETHMOCTBY JIJIA

3B é3I[ IJ1aBHOM MIOCJICI0BAaTCIIbHOCTH
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8.6

###Par###BuyrpenHee cTpoeHue 3BE3NL
CoBpeMeHHbIE IIpEACTaBIICHUS 0
MIPOUCXOXIEHUH U 3Boronuu ConHIa U

3BE311. DTaIlbl )KU3HU 3BE3

8.7

Mneunsiii Ilyte — Hama [amakruka.
CnupanbHass  crpykrypa  [amakrtuku,
pacripenienenue 3BE3N, Taza W IBUIN.
[lonoxxenne wu guxenue ConHnoa B
lamaktuke. Ilmockas wu  cdepuyeckas

IIOACHUCTCMBI INamakTuku

8.8

Tunel ramaktuk. PaguoramakThku U

KBazapbl. YUEpHBIE ABIPHI B AApax rajakTuK

8.9

Bcenennas. Pacumpenune BceeneHHo#.
3akoH Xa0O06ma. Pa3Oeranue rajmakTHK.
Bospact u pamuyc BcenenHoii, teopus
Bonbmoro B3peiBa. Mogenb «ropsueid

Bceenennoii». PenukroBoe nznydyeHue

8.10

Macurrabuast  ctpykrypa  BceneHHOMH.
Meraranakruka. Hepem€Hubie nmpoOieMsl

aCTPOHOMHUH
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