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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUHN K pe3ysibTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIXx B OI'OC
COO, a Takxe c yuéroM (enepanbHOil pabodeil mporpaMMbl BOCIHTAHUS U
KOHIIENIMU TpernojaBanus yuyeOHoro npenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuiickoi denepanuu, peannu3yrommx OCHOBHBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1o (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢uszuke coorBeTcTBYeT TpeboBaHusiM GPI'OC COO k mianupyeMbiM
JTUYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKMIPEIMETHBIX CBsi3ed (QU3UKU ¢
€CTEeCTBEHHO-HAYUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eNn U3ydeHus: PU3NKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus, MIAHUPYEMbIE
pe3ynbTaThl  OCBOCHHMS Kypca (U3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay mno rojgam o0y4eHusl.

@dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBICHUM, HM3y4aeMbIX XHMHEH, OuoIorHel,
dbusndeckoir rTeorpaduert W acTpoHoMue. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenensieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJTy4YEHHs] HOBBIX MaTEpHUaJOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHUpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPU BHITIOJTHEHUU UMH YUYE€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeIHEro 00111eT0 00pa30BaHuUs MOJI0KEH
pAI uaen, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QuU3MKu
o0bemUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs



(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuszanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHUEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3nku npeanongaraet 3HakOMCTBO
C MIHUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTHMUECKUX MPUIOKEHUN H3y4eHHBIX
TEOPUH U 3aKOHOB.

Hoess skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JI30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU dSJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHupoBaHUE TMPECTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, AJisl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CuUCTEMHO-AESATEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alUd HKCIEPUMEHTAIbHOU JESTEIbHOCTH O0yYarolUXCs.
J171s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B IporpaMmMme
no ¢u3uke OObEAMHEHbI B OOUIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX padoT.
Brinenenue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIAECTCS yYaCTHUKaMU 00pa3oBaTEIbLHOTO IMpolecca
UCXO0/sl U3 OCOOCHHOCTEW MIIAHMPOBAHUS M OCHalleHusi kabuHera Qusuku. [lpu
ATOM O0O0€CleurBaeTCsl OBJIaJICHHEe OOyYarolMMHCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE HM3MEpPEHUS, HMCCIIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MMOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO pAaCUETHBIX U KaU€CTBEHHBIX 3a/1a4.
[Ipu 5TOM N71s1 pacu€THBIX 3a/1au MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKO MOJENIbI0, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbIX paznenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUHM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyrolue BbIOOpa (Qu3Mueckodl MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootserctBum ¢ TpedoBanussmMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHut0 yueOHOro mpoiiecca 0a30BBIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKKM WM B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro nukia. B kabunere GU3UKH JOIDKHO OBITH HEOOXOIUMOE



nabopaTopHoe 00OpyIOBaHWE JUIsl BBITIONHEHUS YKa3aHHBIX B TPOrpaMMme II0
(hU3MKe YUEHUUECKUX MPAKTUUECKUX pabOT U JEMOHCTPALlMOHHOE 000pYyA0BaHUE.

JleMoHcTpaliuoHHOE 00opyaoBaHue (HopMUpyeTCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAIBHON  JOCTaTOYHOCTH H  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIUNA s
UCCJICIOBAHMSI  M3YyYaeMbIX  SBICHUW W  TPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHM.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YUYEHHUYECKUX MPAKTHUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOECIIEUMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILUIEKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (QopmMupoBanue wWHTEpeca W CTpEeMJICHUS OOYYAIOMIMXCS K HAyIHOMY
W3YYEHUIO TIPUPOMBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYTHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yUeHHUs OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHHUU OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIhCTB;

e (opmMupoBaHue TpENCTAaBICHUNW O PONM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTmkeHne ATUX Ieniell 00ecrmeunBaeTcsl perieHueM CIIeYIOMUX 3a1aq B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

e MpUOOPETEHUE CUCTEMBI 3HAHUM 00 O0IIUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISApHYIO (HU3UKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKH;

e (QopMupoBaHuMe yMEHHI TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H JUISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

e OCBOCHHE CIOCOOOB peIIeHUS Pa3IUYHBIX 3a7ad C SBHO 3aJIaHHOUN
duznueckoii MOJENBI0, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3MIECKOW MOJICIH, aJIeKBAaTHOW yCIIOBHSIM 3aJ1a4H,

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPONCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIMU WHHOPMAIIHH,
OTIpeIEICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;



e CO3JaHHWE YCIOBHUM IJI Pa3BUTUSA YMEHUU IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHETO OOILEro
00pa3oBaHUs OTBOJMTCS B TeXHOJoru4Yeckom mpoduie 136 gacos: B 10 kimacce — 68
yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO0); B COLIMAIBHO-
AKOHOMMYECKOM U TyMaHuTapHoMm npoduisix 68 vacos: B 10 knacce — 34 gaca (1
yac B Heienro), B 11 kimacce — 34 gaca (1 gac B Heienio).

[Ipennaraemeiii B mporpamMme 1o (U3MKE TMEpeueHb JIa0OpaTOPHBIX U
MPAaKTUYECKUX PabOT SABISIETCS PEKOMEHJOBAaHHBIM, YUYWUTENb [EJaeT BHIOOP
MpOBEJCHUSI J1a0OpaTOPHBIX pabOT M OMNBITOB € YYETOM HMHAUBUIYATbHBIX
0COOEHHOCTEN 00yJaromuXCs.

COAEPKXAHUE OBYUEHUA

10 KVIACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QpuU3NMUECKUX SIBIEHUNU U mpoueccoB. HayuHbie THIOTE3HI.
dusnyecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOW KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemetienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMENICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBo0OoaHOE TIajIeHue. Y CKOpeHHEe CBOOOHOTO MaCHUS.

KpuBonuHeitHoe nBukeHue. [[BUKEHNE MaTEPUAIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM N0 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCT.
Ilepuon u wactora ob6pamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.



TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIEC NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUTIOCTPALUMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHWs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpasnenue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpPOCTH.

HccnegoBanne COOTHOLICHUST MEXAY IyTAMHU, IPOWIECHHBIMHA TEIOM 3a
MOCIICIOBATEbHBIE PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenne nBuxkeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[IpyHuun  otHocutrensHOCTH  l'amunes. IlepBeii  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoyibxeHus, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS NIPH IBUKECHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TeJA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOMIUX TEIL.

Bropou 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.



CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABumKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnepoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pa3siie, OT Uux aedopmarium.

HUccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKkonwvl coxpaneHus 6 MexaHuKe

NmMnynbc MarepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWiibl M1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHHS HMMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Pabota cusnbl. MOIIIHOCTD CHIIBI.

Kunernueckass sHeprusi MarepualibHo Touku. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTUM.

[TorenuunanbHas SHEprus. [TorenunanbHas SHEprusd yIpyro
nedopMupoBaHHOU NPYyXUHBL. [loTeHIIManbHasE YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3eMJIH.

[ToreHuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAaHEHHS] MEXaHUYECKON IHEPTUMN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEeHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPrUuu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast Qu3uKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. duddysus. Xapaktep ABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUL[ BellecTBAa. MoAEnu CTpPOEHUsS Ta30B, KXUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ uzmepenue. lllkana temmneparyp
Lenscus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omponecchl B HACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BelIecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbITel 0 TU(PGY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas IPUPO1y AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHMS UJCAIbHOTO rasa,
M30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEeMBI U ciocoObI €€ n3MeHenus. KonuuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a.  Buasl  Temionepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3Ty4eHUE. Y IeJibHasl TEIUIOEMKOCTh BEIlleCTBa.
KonuuecTBo TEIIOTH NpH TEMIonepeaye.

[lonarue 00 agmabaTtHOM mponecce. llepBbIii 3aKOH TEpPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepMoauHaMuku. HeodpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL  AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nericTBus TeruioBor MammHbl. [ukn KaprHo m ero ko3d@UIMEHT MOJIE3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3MeHeHne BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s¢dupa B
JTATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATEIsE BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTU3aus. Y IeIbHas TerioTa miasneHus. Cyoaumanusi.

VYpaBHeH#HE TEIJIOBOro OaiaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Crioco0bI M3MEPEHHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILTMYECKOTO BEILIECTRA.

JlemoHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENbHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3aLHKs TEJI. DIEKTPUUECKUN 3apa. J[Ba BUa JIEKTPUUECKUX 3aPAIOB.
[IpoBOIHMKM,  OHMAJIEKTPUKA W TMOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun
CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. [lorenmuan. Pa3HocTh MOTEHIIUAIOB.
[IpOoBOIHUKM M AUABIEKTPUKU B BJIEKTPOCTATHUYECKOM MoJie. Jluaniexktpudueckas
MIPOHHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPpOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEPrus 3apsKEHHOT0 KOHAEHCATOPA.



TexHnueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHECHHUE: BIECKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATUUYECKash 3allliuTa, 3a3eMJICHHUE BIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN armapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

Y CTpOWCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopelicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTb
noynpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIN3.

DJeKTpuYecKknil TOK B razax. CaMOCTOSTENbHBIA W HECaAMOCTOSITEJIbHBIN
paspsan. Monuus. [lnazma.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKA, DIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJTONIAIU MOMEPEYHOTO CEUEHUS U MaTEepHAIIa.

CmenanHoe COeJMHEHUE MMPOBOIHUKOB.



[Ipsimoe wu3MepeHHue >IEeKTPOJBIKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[1IpoBOAMMOCTB 3AEKTPOIUTOB.

HckpoBoi pa3psia ¥ MPOBOJUMOCTD BO3TyXa.

OOHOCTOPOHHSSI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHne cMenaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenune >JIeKTPOABUKYILEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUSI.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHasd (yHKIMS,
napaboiia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETpHUUECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABM)KEHHE B KUBOH mpupojae, aud@ysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U ra3oB,
ANEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JAHCCOLMALNA,
rajbBaHHKA.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHMEM MEXaHU3MOB,
Y4ET TpEeHUST B TEXHUKE, MOAIIUITHUKH, HCHOJb30BAHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYECHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAHOMATEPHAIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
KCEPOKC, CTPYUHBIH IPUHTED, ANEKTPOHArpEeBaTEIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa
Tema 3. Macnummnoe noe. InNeKmpoOMazZHUMHAA UHOYKUUSA



[ToctostHHbIE MarHuThL. B3anmoaencTBrue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoM nHAykiuu. [[puHInn cyneprno3suiuy MarHUTHRIX HOJIEH.
JIuHuM MarHuTHOM WHAYKIMU. KapTuHa JIWHUHA MAarHUTHOM HWHOYKUWAH TOJIS
MOCTOSHHBIX MAarHUTOB.

MarautHOe T10J€ TPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HWHAYKIWA
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHMKA, KAaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HaIlpaBJICHUE. [|BUKEHUE 3apPSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cunsl JlopeHna.

SlBneHue 3NeKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKUAHW. OJIEKTPOABMXKYIIAS CWiIa HWHAYKOUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe snexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKUAH B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NupaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. ODJIEKTPOABIKYIIAsS  Cuia
CaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS MI€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIMHA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JlelictBrue cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

SIBneHne 3MEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3y4yeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccenenoBanne neCTBASI MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paszngea 5. Kosie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONeOAHUA



Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHWUS.
[Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u ($aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpalieHue 3HEPTUM NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPI'uu B UJICAIbHOM K0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIiHYK/I€HHbIE MEXaHUYECKHE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennbiii  TOK. CHHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaIpPsKEHUS.

Tpancdopmartop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPruH. JKOJIOTHUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnbpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHCHHE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (TIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).

HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mnpu mOCIEIOBAaTENbHOM COCIWHEHUH PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TMEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEMH U3 MTOCIEIOBATEIBHO COEIUHEHHBIX
KOHJEHCATOpa, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

Mexanuueckue BOJIHBIL, yCIOBHS pacnpoctpaHeHus. Ilepuon. CkopocTb
pacnpoCcTpaHeHusT W JyiMHAa BOJHBL. [lomepeyHble W NPOJONBHBIE BOJHBI.
Nurepdepennus u nudpaxiys MeEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpomarautHol BosiHe. CBOMCTBA



AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3IEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHUs. Paqnonokanus.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak UCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu 1 Audpakiinu MEXaHUYEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJIeOaHUH.

NccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

['eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacrnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarie.

[Ipenomienue cBeTa. 3aKOHBI IpeIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

Jucnepcus ceera. CiaokHbIN cocTaB O0enoro cpeta. L[Ber.

Coluparoire u paccenBaroiue JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOU JMH3KI. [locTpoeHne n3obpaxkeHuit B cOOMparOMMUX U
pacceuBaromux JuH3ax. opmyiia TOHKOU JIMH3BI. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUIECKON ONTUKHU.

BonuoBas ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakous cBeta. JudpakiyonHas pemeéTka. YCIOBHE HAOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JyIa,
(dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, MTU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu



[IpssmonuHeHOE pacHpOCTpAaHEHUE, OTPAXKEHHE U NPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mojens CBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.

Monenun MUKPOCKOIa, TEJIECKOTA.

Hab6nronenne nntepdepeHum cpeTa.

Habmronenne nudpakuuu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenne cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyudenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monspruszaiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3Mepenue nokasarens npeioMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB N300pakeHUMN B TMH3aX.

Habnronenne aucnepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNUAIBLHON TEOPUU OTHOCUTEIbHOCTH

['panu1IBI IPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
NPUHIMI OTHOCUTEJIBHOCTH DWHIIITEHHA.

OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.

DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISTUBUCTCKOM YaCTUIIbl. DHEPrUus
MOKOSI.

Paznen 7. KBantoBas ¢puszuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrUs
U UMITYJIbC (POTOHA.

OtkpeiTue u uccinenopanue horodrpdexra. OnbiThl A. I'. CtonmeroBa. 3aKOHBI
dboroaddexra. YpaBuenue DinHmreitHa nis Gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (OTODIEMEHT,
dboTonaTumK, coHeUYHas 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHENIHETO (hoTod(deKTa.

Creronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmnbiTel Pesepdopnaa mo paccesHuio o -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPTUM Ha Apyro. Buasl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOAOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOITHOBOM
Iyanau3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenne nuHeNYaThIX CIEKTPOB U3TyUCHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XHOCTh CTpoeHUd sapa. OTKpbITHE
paguoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paguoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. DNEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ["amma-
n3JIy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCIEKTUBHI
AIEPHON IHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHUE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUSA. EquHCTBO pusnueckoil KapTUHBI MUPA.

TexHUYeCcKHne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

UccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. JDieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.



Bun 3Bé3mHoro Heba. Co3Besnusi, spKU€ 3BE3MbI, TUIAHETHI, MX BHUIWMOE
JBH)KEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHma W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazoeranue rajgakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usiydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo6aeMbl aCTpPOHOMUH.

Yuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HMCMOJb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl ONPENIeNIeHUs] TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKOU cepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHHE MUPa, POJib (U3UUECKON TEOPUH B
dhopmMupoBaHUM TIPEACTaBICHUNM O (U3UYECKON KapTUHE MUPA, MECTO (HU3UUECKON
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEAICTaBICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocCylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIESTMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBHl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKK TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHMOKEHHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEHCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.



Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALIMYECKON pelIETKU, CIEKTPAIbHBINA aHAIN3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.

Texnonoeua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHAS I€4b, pajaap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTHh JTOCTUXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIECTBa, pacCIIMPEHUE >KU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHUX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOW OpraHU3allNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBHHU C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON HACHTUYHOCTH, MAaTPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (GU3NYECKO HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:

HHTEpEC K pa3auyHbIM cdhepam mpodheCCHOHATBHON AEATEIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHBL;



TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(hU3UKHN HA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH HKOJOTHMYECKONM HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeIbHOCTH, TOTOBHOCTh B Mpoliecce
M3y4eHUs] PUBHKU OCYIIECTBISATH MPOCKTHYIO U UCCIE0BATENbCKYIO AEATEILHOCTD
WHJIMBUAYAJIHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Bba3oBble Joruvueckue aeiicTBuA:
CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH W aKTyalM3upoBaTh  MpoOIieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OMpENEeNATh IENH JEeSITeIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JOCTHXKEHUS;
BBIABJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUS B  PacCMaTPUBAEMbIX
(U3UYECKUX SIBICHUSAX;
pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbl C Y4ETOM aHaIM3a MMEIOIIHUXCS
MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEbHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBarenbckne 1eiiCTBUS:
BJIAJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJIaMHU
(bu3nYecKoil HayKH;
BJIQJIETh HaBBIKAMU y4e€OHO-HCCIIEOBATENbCKON U MPOEKTHOM JESITEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOUCKY
METO/IOB peuieHusl 3a1ad (PU3MYECKOro COJAEpkKaHUs, NPUMEHEHUIO Pa3IMYHBIX
METO/I0B ITO3HAHMS;
BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYyalusaX, B TOM YUCJIE IPU CO3J]aHUU YUECOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;



BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIu3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbLHOU
NEATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHMUS MO0 (u3uKke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpManuu (GU3NYECKOrO COAEpKaHUs U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(POpPMAIMU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOJII0ICHNEM TPeOOBaHMI S3PrOHOMUKHU, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBbIX U JITUYECKUX HOPM, HOPM HHOOPMAIIMOHHOU
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJACpPKAHUS B PaA3IUUHBIX (dopmaTax C
y4ETOM Ha3HAYEHUs MH(DOpPMALNU U 1IEJIE€BON ayJUTOPUH, BbIOUpasi ONTUMAILHYIO
dbopmy OpencTaBiIeHUs U BU3yaIu3alluu.

KoMMyHuKaTHBHBIE YHHUBeEpPCaJbHbIE Y4eOHbIe 1elCTBHS:

OCYILIECTBIISITH OOIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud U  cMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBUIA,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh PpE3yJIbTaThl
COBMECTHOM pabOTHI;



OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHHKA KOMAaH/bl B OOIIIHI
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCAaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JNESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMyIUpOBATH
cOOCTBEHHEIC 3a/a4H;

CaMOCTOSITENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsiTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

nenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUM B 00JIaCTH
(U3UKM, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HAaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pPE3yJNbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh MPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallud, BRIOOpa BEpPHOIO
pelieHus;

yMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apryMEHTBl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NeSATeNbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apryMEHThl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NeSATEeNbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B npornecce 1ocTrX)eHUsI TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IIPOTrPaMMBI 10
¢uzuke IS YPOBHS CpelHero ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIECHCTBYETCS AMOIMOHATBLHBIN UHTEIJIEKT, MpenoJIararonini
c(hOpMHUPOBAHHOCT:



CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIFHOE
COCTOSIHHE, BUACTh HANPaBICHUS PA3BUTHUS COOCTBEHHOM IMOLIMOHAIBHOM chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlWHY, BKIIOYAIOUIEH CTpEMIICHHE K TOCTIKEHUIO LENH U
yCrexy, ONTHMHU3M, HHHIIMATUBHOCTh, YMEHHE JAEWCTBOBATh HCXOIS M3 CBOHUX
BO3MOKHOCTEH;

AMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIFHOE COCTOsTHHUE
APYTUX, YYUTBIBATh €ro TMpPH OCYIIECTBICHUH OOLICHHs, CHOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIHbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTHUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBISTh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koHny o0yuenus B 10 kiacce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
UJeadbHbIN ra3, MOJENIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPJBIX TN, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PElIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHI: PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBHXKEHHUE,
CBOOOJHOE MaJ€HUE TeJl, IBUKEHUE MO0 OKPY>KHOCTH, MHEPIUS, B3aUMOJAEICTBUE
ten, auddys3us, O6pOyYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
M3MEeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKJICHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJICHCAIMs, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIIEHHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSA3b MEXKIY NapaMeTpaMH COCTOSIHHA Ta3a B M30IPOLECCax, AEKTpHU3aLus Tell,
B3aNMOJICHCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHHUE, UCMOJB3Yys (U3NYECKUE BEIUYUHBIL:
KOOpJIMHATa, NyTh, IMEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHWUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBLHO TPAKTOBATH
(U3UYECKUIl CMBICT HCIHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS W EIUHHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C APYTUMU
BEJIMYMHAMU;



OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MYECKUE BEJIUYMHBI: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsi XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIUYUH, UX
o003HaYeHUsT U E€IUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBIL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHINAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (QU3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUpPHOTro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTrUuM, 3aKOH COXpaHEHUs HMIYJibCa,
MPUHLINN CYNEPHO3ULIUA CUJI, TPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MMPUHIIUIIBI JIEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MACHOIO UCMOJb30BAHUS B TTOBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJBb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUsT U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHUH B BUJIE
Ta0aull U rpaduKoB, JA€NIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTAa, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;



pemiath pacuéTHbIE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOICIBIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ PElIeHUsl, MPOBOJUTh PAcUYEThl U OLICHUBATH PEATbLHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1aud: BHICTPAUBATh JOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

MCIIOJIB30BaTh MPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITUOHHBIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, MOIYYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHus: 0€30MACHOCTH TMpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBHO paCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIINbBI B PELICHUE pacCMaTpUBAEMOU MPOOIEMBI.

K koHy 00yuenus B 11 Kkjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sipa MpU pelieHUur (U3NIECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJNSpU3alUs  CBETa, JUCHEPCUST CBETa,
dhorornexkTpudeckui 3pdext (hotordpdexT), cBeToBOE JaBlIeHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JIUYHBIX  Cpel) U
ANEKTPOMArHUTHBIE SIBJIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAMPSKEHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
UHIYKIUST MarHUTHOTO TMojsi, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii U cujla TOoKa B MpoIecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAsl CHUJIa JUH3bI, IPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(hopMyJibl, CBSA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU BEIUUYNHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3YS
(u3nYecKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPTUsl CBI3U
aTOMHBIX SIJIEp, NpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
UCIOJB3YEMbIX BEIWYMH, UX OOO3HAUECHHS M €IUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONIME JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJlIEIbHOIO
COEIMHEHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
MHJYKINH, 3aKOH MPSMOJIUHEHMHOT0 pacrpoCTpaHEHUs CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hororddexra,
3aKOH COXPAHEHUs JHEPTyU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOTO 4ucla, MocTylathl bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Mpy 3TOM pa3inudyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodiaeMy/3aaady U TUIIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJI0AKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIUYHUH C UCIOJIH30BAHUEM MPSMBIX
U3MEPEHUN: TMPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJbTAaThl



MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOJIUIl U TPaduUKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHNUS,

cobroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEpPUMEHTa, Yy4EeOHO-HUCCIENOBATENbCKON W MPOEKTHOM
JEATENbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o00opynoBaHUs;

pemath pacu€THbie 3a7a4dl C SBHO 3aJlaHHOM (U3UYECKOUW MOJIENbIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1aud
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ PElIeHus], MPOBOJUTh PACUYEThl U OLICHUBATH PEATbLHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

MCIIOJIB30BaTh MPHU PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE MHPOPMAITMOHHBIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, MOIYUYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

OOBSICHAITh TPUHLMNBI JEUCTBUS MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS WX 0€30MAaCHOIO HUCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO0 MHpaA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpPHU OOpaIlllEHHH C MPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, AJIsl COXPAHEHUS 3J0POBbSl U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHME (136 yacoB)

10 KJIACC
KosnuyecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/m Kontpoabnbie | Ilpakruueckue | (uuppoBbie)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasznea 1. PU3UKA U METO/JIbI HAYYHOTI'O ITO3HAHUA
1.1 ®u3uKa ¥ METOJbI HAYYHOT'O IIO3HAHUS 2 bubmmorexa LOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41b£72
bubnnoreka [IOK
2.2 Jluranka / https://m.edsoo.ru/7f41b£72
bubnnoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hits:/m.edsoo.rw/ 74 1bf72
Hroro no pazneny 18
Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
32 OCHOBbI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK
) @da30BbIe NEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pasnea 4. JIEKTPOJAMHAMUKA
4.1 DnexTpocTaThKa 10 1 bubmmorexa LOK

https://m.edsoo.ru/7f41bf72
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49 ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B 12 bubnnorexa [JOK
) pAa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosnuyecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/m Kontposbnbie | IlpakTuueckue | (uHppoBbIe)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchbl
Pasnea 1. JIEKTPOJAMHAMUKA
11 MaruutHoe nose. DJeKTpOMarHuTHas 1 1 3 bubnnorexa [JOK
' WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Pasnea 2. KOJIEBAHUSA U1 BOJIHBI
71 MexaHuYecKUe U 31EKTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KosneOaHus https://m.edsoo.ru/7f41c97c
29 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE 5 1 bubnnorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUaILHOM TEOPUH 4 1 bubnuorexa [JOK
) OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paszgena 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHLI KBAHTOBOM OIITHUKHA 6 bubuorexa LHOK
) https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41¢97¢
bubmnoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznea 6. OGOBIIAIOIIEE TIOBTOPEHUE

6.1 O0o01maroiee MOBTOpEHNE 4 ngg;;fg;gg}g f41697¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Koau4vecTBo 4acoB
K Jlara JIEKTPOHHBIE
Nen/m | Tema ypoka B 06H TPOABHDIE |y akTHuecKkme svaerns | WAPPoBbIE
cero | paborel, padoThI Y o0pa3oBaTe/IbHbIE
NMPoOBePOYHbIE, pecypesr
3a4eTHbIE
®du3uka — HayKa O IPUPOE.
1 Hayunsie MeT(})/ILBI HOEHE?HI/?SI 1 1 megens Bubmaorexa LJOK
Y https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIIeT0 MUpPA
Poine 1 MecTo ¢pu3uku B
(hopMHUPOBaHUN COBPEMEHHOM bubmmoreka [JOK
2 . 1 1 Hepens
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JIIOIeH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCUTENHHOCTh MEXAaHUYCCKOT'O Bubnuoreka [JOK
3 1 2 Henens
nsmxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE NpAMONMHENHOE bubmmoreka [IOK
4 1 2 Henens
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NTPSIMOJIUHEIHOE 1 3 Hexens bubmmoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢
CBobOoaHOe nageHue. Y CKopeHue
CBOOOIHOTO MajeHus. [IBIKEHUE Bubnuoreka [JOK
6 1 3 menens
Tela, OPOIIEHHOTO TOJ]  YTJIOM K https://m.edsoo.ru/ff0c39cc
TOPU30HTY.
KpuBonnzeliHoe 1BUKEHHE.
BIDKCHHE MaTEpHUAIIbHOM TOYKH I10
7 ill( JKHOCTH Xa{) aKTEPHUCTUKU 1 4uenens Bubmiorexa LJOK
Py - 8P P https://m.edsoo.ru/ff0c3ada
JBUKEHUS 110 OKPY>KHOCTH
[{eHTpOCTPEMUTEIBHOE YCKOPEHHE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/IH OTHOCUTCJIBHOCTHU

Bubnuoreka [JOK
8 lNanunes. MHepuuranbHble CUCTEMBI 4 "enens
N https://m.edsoo.ru/ff0c3bed
orcueta. IlepBbiii 3akoH HeroTOHA
[TpoBepounas pabora mo Teme
«KunemaTnka paBHOMEPHOT'O
9 p p ’ 5 Henens
PAaBHOYCKOPEHHOTO JBMXKCHUS U
CBOOOIHOTO MMaACHU»
Macca tena. Cuia. [Ipunnun bubmmoreka [IOK
Cynepno3uiuu cui. Bropoit 3akoH https://m.edsoo.ru/ff0c3be8
Hrrorona ai1g MatepuaabHOM TOYKU 5 Henmens
10 Tperuii 3akoH HLIO’P;OHa s Brbmiorexa [IOK
https://m.edsoo.ru/ff0c3bed
MaTepUaIbHBIX TOUEK
3akoH BceMupHoro tarorenus. Cuiaa
11 Tsprectu. Ile pBa;I KOCMH4YecKas 6 Henens Bubmnorexa HOK
- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 6 Heners bubmmoreka [IOK
Tena A https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuia conpoTUBIIEHUS IPU 7 Herens bubmmoreka [IOK
JIBIDKEHUU TeJa B XKUIKOCTHU WIIN A https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOe U BpamaTelibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO 7 wexens bubmmoreka [JOK
Tesra. MoMeHT cuibl. 11nedo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBeCHUs TBEPOTO TEJIA
NMnynsc MaTepuanbHOU TOYKH,
15 CUCTEMBbI MaTepUAJIbHBIX TOYEK. 8 Hexens bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
MMITyJIbca. PeakTUBHOE JIBHXKEHHE
PaboTa 1 MOIIHOCTH CHIIBL. bubmuoreka [JOK
16 8 Henens

Kunernueckas sueprust

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepuaibHOW TOUKH. Teopema 00
M3MEHEHHU KMHETHYECKOH OHCPTIUU

17

[TorenumanpHas 3Heprus.
[loTeHuumanbHas SHEPTUS YIIPYTO
ne(popMUPOBaHHON MPY>KUHBI.
[ToTenuumanpHas sHEPrUs Tena
BOJIM3U TIOBEPXHOCTH 3eMITH

9 Henensa

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuuanpHbIC U
HENoTEeHUUaIbHbIE CHIIbL. CBS3b
paboThI HEMOTEHIIMATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKON SHEPrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON JHEPruu

9 Henensa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JIaGoparopHas paboTa
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUHU TeJa Ha MpUMepe
pPaCTSKEHHUS PE3UHOBOIO JKIYTa)

10 Henens

20

KonrponsHas pabora o Teme
«Kunemaruka. /lnHamuka. 3aKoHbI
COXPAHEHHUS B MEXaHHUKE)

10 mHenens

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE IBUKECHUE.

Auddysus

11 Henens

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U
B3aHMOJICHCTBHS YaCTHUI] BEIIECTRA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPHBIX TEN

11 Henens

23

Macca monexyi. KonnyectBo
BemectBa. [loctositnHas ABoraapo

12 Henens



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

12
Henensa

25

WUneanpueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

13 Henens

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoIoTHas TeMIieparypa Kak Mepa
CpPEeIHEW KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

13 Henens

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lanbroHa. M3omponeccsl
I'a30BbIC 3aKOHBI.

14 venens

28

JleMoHCTpanroHHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]y apaMeTpaMH COCTOSHHS
Pa3pex)EeHHOTO ra3a
H3onporecchl B neanbHOM rase u
uX rpaduueckoe MpeacTaBICHHe

14 venens

29

ITpoBepounas paboTa 1o Teme
«I"a30BbI€ 3aKOHBI. Y paBHEHUS
COCTOSIHMSI MICAJIBHOTO ra3ay

15 venens

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHHss dHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
crocoObl e€ m3MeHeHus. KomnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsI OJTHOATOMHOI'O UJI€ATTLHOTO
rasza

15 Henens

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

31

Bunel reruionepenaun

16 Henens

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenpHas TEII0EMKOCTh BEIIESCTBA.
KonuuecTBo TemnoTs! npu
Teruionepenave. AauadbaTHeii
MPOIIECC

16 Henens

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
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IlepBrlii 3aKOH TEPMOAVMHAMUKH U bubmmoreka [IOK
33 17 venens
€ro IMPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
Heob6paTtuMoCTh IpoLIECCOB B
34 opu (I)) e. Bropoii I3.)3111<10H 17 venens Bubmnorexa HOK
pHpoJe. p A https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 HpI/IHI_II/Il;[ neiicreus u KITJI 18 Hexens bubmmoreka [IOK
TEIIOBON MaIllUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KILI. TeopeMa 0 18 Hexens
KIIJI naeanbHO# TEIIOBOIM MAIIUHEI
37 DKosornyeckre npoodIemMbl 19 Hexens
TEIJIO9HEPTeTUKU
O0o00maromuii ypok
38 «MOJI]?K JII;JIl Haf}IIF()l)I/ISI/IKa OcHoBBI 19 nenens bubmorexa LIOK
YIAp ) A https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI»
KonTtponsHas padora 1o TeMe
39 «MonpeK s HESI ¢u3uka. OCHOBBI 20 Hepens bubmorexa LIOK
YIAp ’ A https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU»
[TapooGpazoBaHue U KOHICHCAIHSL. bubmmorexa [IOK
40 20 "egens
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIIHHAS
41 BJIQXKHOCTH Bo3ayxa. HaceimeHHbIH 21 "enens bubnnorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmnueckue u
amMopdHEIe Tella. AHU30TPOIHS
42 CBofII)g;B KPHUCTAIJIOB }Knpz[KHe 21 "enens bubnnorexa [IOK
P ) https://m.edsoo.ru/ff0c6510
kpuctayabsl. CoBpeMEHHbIE
MaTepuaibl
IImaBiaenue u xpucraIM3anus.
43 YV nenpHas TCHHI())Ta HnaBneIL{ImI 22 Henens Bubmrorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIUIOBOTO OanaHca 22 Henens Bubmnorexa HOK

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6820

OnexTpuszanus Ten. DINEKTPUIECKU

45 3apsA. JBa BUIa dIEKTPUUECKHUX 23 "epens Bubnnorexa [IOK
) https://m.edsoo.ru/ff0c6bcc
3apsiioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JIprOBOI[HI/IKI/I 3aK(I:H 23 nenens buGnnorexa [IOK
) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUsI INEKTPUUECKOTO 3apsiaa
BsaumonelicTBue 3apsiioB. 3aKOH
47 Kynona. Toueunslii F3)neKTpI/mecKI/II?I 24 nenens buGmnorexa [IOK
) https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu 24 Henens bubmmoreka [JOK
AJIEKTPUYECKUX NoeH. JInnnn A https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaboTa cHiI 3JIEKTPOCTAaTHUECKOIO
49 OJIs HOTCHI_II/IaJIpPaBHOCTB 25 "epens bubnnorexa [IOK
) ) https://m.edso0.ru/ff0c6£00
MOTEHI[NATIOB
IIpoBogHMKY U TUAIIEKTPUKH B
50 BJIF;KTPOCTa TI/I‘-I?CKOM ngne 25 Hepens buGmnorexa [IOK
) ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
ONEeKTPOEMKOCTE. DIEKTPOEMKOCTE
51 mapa II)COH;[eHcaTop TH§BI 26 Henens buGnnorexa [IOK
) ) https://m.edsoo.ru/ff0c7126
KOH/JICHCAaTOPOB
ONEeKTPOEMKOCTD INIOCKOTO
p Bubnuoreka [JOK
52 KOHJIEHCcAaTopa. DHeprus 26 Henens

3apSAKCHHOT'O KOHACHCATOpA

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JleMoHCTpanroHHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaTopa"

[IpuHIIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJIBHOTO
ammapara, CTpyHHOTo IIpuHTepa.
DnexTpocTaTHuecKas 3alluTa.
3azemiIeHHE AIIEKTPOIPUOOPOB

27 Henensd

54

[TpoBepounas paboTa 1o Teme
«OIEKTpOCTAaTHUKA. 3aKOHbI
anekTpoctatuku. Konaencaropbn»

27 Henensd

55

DNEeKTPUUECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenune. 3akoH OMa Jyist
y4dacTKa LHenu

28 Henensd

56

[TocnenoBarenbHOE, ApaIIEIBHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTopHas
pabota «M3y4eHne cMenaHHOro
COCIMHEHUS PE3UCTOPOBY

0.5

28 Henend

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIIHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

29 Henend

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

58

3akon OMa u1st TOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C nctounuka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

29 Henend

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOJAUMOCTb
TBEP/BIX METAJIIOB. 3aBUCUMOCTD

30 Henensa



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

CONIPOTUBJIEHUS] METAJIIOB OT
temiiepaTypbl. CBepXIIpOBOJUMOCTh

DNEeKTPUYECKUM TOK B BaKyyMe.

60 . 1 30 Hemens
CBoiicTBa AJIEKTPOHHBIX TyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsl IPOBOAUMOCTD. bubmmoreka [IOK

61 CsaoiicTBa p—nlfnepexo;[a. ! 31 negens https://m.edsocl)_.[ru/ffOc84ae
[TomynpoBOIHUKOBBIE PUOOPEI
DJNEeKTPUUECKUI TOK B pacCTBOpax M

62 pacIuiaBax 3J€KTPOJIUTOB. 1 31 mexens bubmmoreka [IOK
DNEeKTPONIUTHYECKAs! AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTPUYECKUM TOK B rasax.

63 CamocTosITeNTbHBIN u 1 32 Henens bubmuoreka [JOK
HECaMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [tazma
DnexTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 32 Hexens bubmmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o06maromuit ypok bu6mmoreka [IOK

65 «SHeKTpoI[HHal\ZEKa» ! 33 nepens https://m.edsocl)_Fru/ffOCSSbe
KonrponsHas pabora o Teme

66 «Onekrpocraruka. [TocTosHHBIH 1 33 Henens bu6mmoreka [IOK
3JEKTpUYeCKUid TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
KonTponbHas pabota mo teme bubmmoreka [JOK

67 "3H€II()Tp0,£[I/IHaII)VII/IKa" ! 34 nepen https://m.edso:)_.[ru/ffOCSCS6

63 PesepBHbIit ypok. O6o00maromumii 1 34 exens bubmmoreka [JOK
ypok o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acoB

JIEKTPOHHBIE
Nen/m | Tema ypoka KonTpoubHbie IpakTuyeckue Hara nugposbie
Beero E;?)(;Te];)l:)qnme padoThI HsyHenust o0pa3oBaTe/IbHbIE
b
3a4eTHbIE pecypert
[TocTostHHBIE MATHUTHI U X
1 B3auMoeiicTBue. MaruuTHoe mouie. 1 1 bubmmoreka [JOK
o Heaens
BekTop MarHuTHOM MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHOW MHAYKLUHU
MarauTHO€ 1oJIe MPOBOIHHUKA C
) TokoM. OnbIT Dpcreaa. 1 bubmmoreka [IOK
o 1 Henens
B3anmopeicTBue NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue
3 MaFHETHOfO HOJP;SI KaTyHJKHyc 1 1 2 nenens bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOMY
JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaboparopHast pabota 1 1 2 Hexens bubmmoreka [JOK
«HccnenoBanue AeMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 3 Hexens bu6mmoreka [IOK
gactuiy. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cusbl JIopeHna
DNeKTpoOMarHuTHasi UHIYKIU.

IToTOoK BEKTOpa MarHUTHOM
6 nHaykuuu. O/1C nHaykuu. 3aKoH 1 3 Hepmens

3JIEKTPOMATHUTHON UHIYKLIMU
®Dapajes



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

JIaGoparopHas paboTa
«HccnegoBanue sBICHUS
3JEKTPOMArHUTHON MHAYKIIUU

4 Henens

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. SJ1C
CaMOMHIYKIMHU. DHEPIUs
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEeKTPOMarHuTHOE MOJIe

4 Henens

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue yCcTponucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTaPHBIX YACTHII,
VHIyKLIHMOHHAs I1eYb

5 Henensa

10

O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHTYKIIUS

5 Henensa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

[IpoBepouHnasi pabora 1o Teme
«MaruurTHoe 10JI€e.
DneKTpoMaroHuTHasi UHAYKIUS»

6 Henensa

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

12

CB00OO/IHBIE MEXaHUYECKUE
Konebanus. ['apMoHnUuecKue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
[IpeBpamienue 3aepruu

6 Henensa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
MepHoIa MaJbIX KOJICOaHMit rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

7 Henenda

14

KonebaTenbHblil KOHTYD.
CB00O/IHBIE AJIEKTPOMArHUTHBIE
Kose0aHus B UI€aTbHOM

7 Henensa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Kosie0aTeIbHOM KOHTYpe. AHAIOTUS
MEXKy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HCATEHOM
Kosie0aTeIbHOM KOHTYpE

8 Hemens

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmmx
KoseOaHusx. BeIHyXIeHHBIC
MeXaHUYECKHE KOJIeOaHHUsl.
Pesonanc. BeinyxaeHHbie
ANEKTPOMArHUTHBIC KoJeOaHus

8 Hemens

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHyconabHbII IEPEMEHHBIN TOK.

MOI1mHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA M HANIPSHKECHMUSI

9 Henensa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPrUuU

9 Henensa

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOI0
TOKA, JIMHUH dJIEKTpolepeaay

10 Henens

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

20

DKOJIOTMYECKHE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HH

10 Henens

21

MexaHHuecKue BOJTHBI, YCIOBHS
pacmpocrtpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
mniHa BosHEL. [lonepeunslie u
MIPOIOJIbHBIEC BOJHBI

11 venens

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpocTh 3ByKa. I poMKOCTh bu6mmoreka [IOK

22 11 Henens
3Byka. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 CBoﬁcha U CKOPOCTb H_IKaJ,Ia 12 wenens buGmnorexa [IOK

p ) https://m.edsoo.ru/ff0ccfe0
3JI€KTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTuOCBA3U U

24 TeneBuaeHus. Passurue cpencrs 12 nenens
cBs13u. Pagnonokanust
Konrponsnas pabdora «Konebanus u bu6mmoreka [IOK

25 13 Henens
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpoCTpaHEHUE

2 CBETa B OJHOPOJHOM Cpejie. 13 Hexens bubmmoreka [JOK
ToueuHblii ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHbI

27 OT pa)KeHI/ISI ceera. [loctpoenne 14 venens Bubmorexa LIOK

P . P https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IJIOCKOM 3epKaJie
IIpenomienue ceera. [lonHoe
BHYTPEHHEE OTPaXKEHUE.

28 yTp oTp 14 Henens bubmuoreka [JOK
[IpenenpHblii yroJ MoaHOro https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPAKEHUS
JlaGopatopHas pabora «3mepenue bubmmoreka [IOK

29 15 Henens
[10Ka3aTelist HPEJIOMIICHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsel. [Toctpoenne n3o0paxeHuit

30 B nuH3e. Do f/[ na TOHKOﬁpHHHSBI 15 Henens Bubmorexa LIOK

- POPMY ' https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JIaGoparopHas paboTa

31 «H ccnenoBanue CBOMCTB 16 Henens

M300paXeHUH B TUH3AX)
ucrnepcus ceeta. ClI0KHBIM cOCTaB
32 A P 16 Henens

6enoro ceerta. L[Bet. JlabopaTopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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

pabota «Habnonenue aucnepcuu
CBETa»

33 Wntepdepennus cera. Audpaxims 17 nexens bubmmoreka [IOK
cBeta. ludbpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. 17 nenens bubmmoreka [IOK
[Tonsipusanust cBeTa https://m.edsoo.ru/ff0cf02e
Onrtuyeckue npudOpPHI, UX
CTPOMCTBO, NPUHITUII JCHUCTBUS 1
35 yerp PUHIHIL I 18 Henens
YCIIOBUS MX O€30MaCHOTO
MIPUMEHEHUS
['panu1ibl TpUMEHUMOCTH
36 KJIaCCHYCCKON MEXaHUKMU. 18 Hexens Bbu6nuoreka [JOK
[Toctynatel ciennaibHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTD
Bbu6nuoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE 19 Henens
FAHOBD A A https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JJIUHBI
OHeprus U UMILYJIbC
33 peNATUBUCTCKON YacTulbl. CBA3b 19 Hexens bubmmoreka [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus Mokost
Konrponsnas padora «OnTHKa.
. Bbubnuoreka [JOK
39 OCHOBBI crieIIUaIBLHOM TEOPUH 2
OTHOCHTGHM?OCTH» p 0 nenens https://m.edsoo.ru/ff0cf6£0
40 ®otonbl. opmyna [1nanka. 20 Hexens bubmmoreka [JOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE
Bbu6nuoreka [JOK
41 oto3dekra. OnbiTer A. I'. 21 nenens
gTOHG?((}])Sa A https://m.edsoo.ru/ff0cffc4
3akoHsl poTodddexTa. YpaBHEHHE Eu6 OK
42 OiHITeiHa Ans porodddexra. 21 Hepens nbsmorexa L

«Kpacnas rpanuna» gorosdpexra

https://m.edsoo.ru/ff0d015¢e



https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862
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Jasnenue cBera. OnwiTh [1. H.

N Bu6nuoreka [JOK
43 JleGeneBa. XuMHUUeCcKoe ICHCTBHE 22 "enens
A a a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
OTORJIEMCHT, (POTOAATUNK
44 b , porox ’ 22 "Hepens
CONTHEYHast OaTapesi, CBETOIUOT
Pemenue 3agau mo Teme «DIEMEHTBI
KBAHTOBOM OITHKIY
45 [IpoBepouHnast pabora 1o Teme 23 Hexens bubmmoreka [JOK
«DIIEMEHTBI KBAHTOBOM OIITHKH)) A https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OnbIThI
46 Pesepdopna no paccessauro o- 23 Henens Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
yacTtull. [nanerapuas Mojenb atoma
Bu6nuoreka [JOK
47 ITocrynate Bopa 24 uenens
Y p A https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomeHue GoTOHOB
IIPU NIEPEXO/I€ ATOMA C OJTHOTO bu6mmoreka [IOK
48 N 24 nenens
YPOBHS SHEPTUHU HA Ipyrou. Buael https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BomnHoBEIE cBOMCTBA YacTUIl. BOJIHEI
49 ne bpoitnsa. Kopryckynsipao- 25 Hexens bubmmoreka [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHUE
OTKpbITHE paIMOAKTUBHOCTH.
OmnziTel Pe3epdopnaa o
50 pdopx 25 Henens bubmuoreka [JOK
OIIPEIEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUYEHUS
CgoiicTBa anbda-, 6era-, ramma-
n3nydeHus. BiusHaue
51 y 26 "Hemens

PaIrOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnajn. ["'amma-u3nydeHnue

26 Henend

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

53

OHeprus cBA3M HyKJIOHOB B SpE.
SnepHsle peakuuu. A nepHblit
peakrop. [IpobnemMsbl, EpPCTIEKTHBHI,
9KOJIOTMUYECKUE aCIIEKTHI IAEPHOI
SHEPreTUKU

27 Henensd

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

Konrpomnsnas pabora «KBanroas,
aToOMHasl U siaepHast puzuka»

27 Henend

55

OnemeHTapHble YacTULIbl. OTKpBITHE
o3UTpoHa. MeTo bl HAOMIOIeHUS U
pErucTpalnyy JEMEHTAPHBIX
yactul. Kpyrislii cTon
«DyHIaMEHTAIbHBIE
B3auMozeucTBusA. EAMHCTBO
(bu3nUecKoil KApTHUHBI MUPA»

28 Henend

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Oransl pa3BUTUS aCTPOHOMUHU.
[IpukiiagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YECHHUE aCTPOHOMMHU. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHUe
3BE3/bl, TUIAHETHI, UX BUJUMOE
neuxeHue. ColHeuHas cucTeMa
Connue. CosnHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 ]

28 Henend

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
IIOCJIEI0BATENbHOCTU. BHyTpEeHHEE
cTpoenue 3B€311. COBpEMEHHbIE
IIPEJICTABICHMSI O IPOUCXOXKICHUU U
sBosonnu CosHIa U 3BE31

29 Henena



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

Mnineunsiii [1yTe — Hama

T"anakTuka. [lomoxeHne 1 IBUKEHUE

Comnnna B I'amaktuke. I'anakTuky.
UYéEpHble AbIPHI B sIpax rajJakTHK

29 Henend

59

Bcenennas. Pa3z0eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydenue.
MerTarajgakTuka

30 Henensa

60

Hepermiennsie npo0iaeMbl
aCTPOHOMHHU

30 menmens

61

KonrtpomnbHas pabota «D1eMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

31 Henensa

62

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMATIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJoBeKa

31 Henensa

63

O6o6maromuii ypok. Pons u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

32 Henena

64

O6o6maromuit ypok. Posib
¢bu3nveckoil Teopun B
(bOpMUPOBaHUY MPECTABICHHIA O
¢bu3nUecKoil KapTUHE MUpa

32 Henena

65

O6o06maromuit ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpPa B
00I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUN O IPUPOJIE

33 Hepena

66

PesepBHbIil ypok. MaruutHoe 1noie.

DneKTpoMaruuTHasi MHAYKIUS

33 Hepena




PesepBubiit ypok. Ontuka. OCHOBBI

67 CHelUaIbHON TeOpuun 1 34 HepenA
OTHOCHUTEIIFHOCTH
Pezepusiii ypok. KBantoBas ¢usnka.
Bu6nuoreka [JOK
68 DneMeHTHl aCTPOHOMUU U 1 34 Hepena hitps-//m.cdsoo.ru/f0d 1784
acTpo(u3uKH
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

TEMATHUYECKOE IINTAHUPOBAHHUE (68 yacos)

10 KUIACC
KosnuyecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/m Kontpoabnbie | Ilpakruueckue | (uuppoBbie)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasznea 1. PU3UKA U METO/JIbI HAYYHOTI'O ITO3HAHUA
1.1 ®u3ukKa U METOAbl HAYYHOT'O TTO3HAHUS 1 bubmmorexa LOK
] A Y https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 1
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemarika 3 https://m.edsoo.ru/7f41b£72
bubnnoreka [IOK
2.2 Jluranka 4 https://m.edsoo.ru/7f41b£72
bubnnoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 3 1 1 hits:/m.edsoo.rw/ 74 1bf72
Hroro no pazneny 10
Pazgea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 5 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
32 OCHOBbI TEPMOAHHAMHKH > ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. ) bubnnorexa [JOK
) @da30BbIe NEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 12
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DnexTpocTaThKa 5 1 bubmmorexa LOK

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



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

49 ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B 5 bubnnorexa [JOK
) pAa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 10
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

11 KVIACC

KosanyecTBo yacoB JIEKTPOHHBIE
HanmMeHoBaHMe pa3e/ioB U TeM
Ne n/n Kontpoabnsie | Ipakrtuueckue | (undposbie)
NMPOrpaMMsbI Bcero
paboThI paGoThI o0pa3oBaTe/IbHbIE
pecypcsbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarunuTHOoe noje. IJIeKTpoOMarHuTHast 5 1 1 bubnuorexa [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 5
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnuyeckue 1 3J€KTPOMarHUTHbIE 4 1 bubnnorexa [JOK
) KoneOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHuYeCcKUEe U 3EKTPOMarHUTHbHIE 3 1 bubnuorexa [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmnoreka [IOK
2.3 Onmika 4 2 https://m.edsoo.ru/7f41c97¢

Hroro no pasneny

11

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUaIBLHOM TEOPUH ) 1 bubnuorexa [JOK
) OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 2
Pa3nen 4. KBAHTOBAS ®PU3UKA
. bubmnoreka [IOK
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHA 2 hits://m.edsoo.rw/7f41c97c
bubmnoreka [IOK
4.2 Crpoerne aroma 2 https://m.edsoo.ru/7f41¢97¢
bubmnoreka [IOK
4.3 ATOMHOE 51pO 2 https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pasneny

6

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 DneMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU 4 5;16{1;0%:1(21 HO/I§ 41c97
ps://m.edsoo.ru c97¢

Hroro no pasneny 4
Pa3gea 6. OGOBIIAIOIIEE IIOBTOPEHHUE

6.1 O0o01maroiee MOBTOpEHNE 3 ngg;;fg;gﬁ% f41c97c
Hroro no pazneny 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoandecTBo 4acoB 3J1€KTpOHHbIe
Nen/m | Tema ypoka Beero | IouTpoabHbie | TIpakTuueckue uupposbie
padoThHI paboThbI o0pa3oBaTe/ibHbIE
pecypchl
®usuka — Hayka o npupone. Hayunsie
METO/Ibl TIO3HAHUS OKPY KAIOIIEr0 MUpa.
bubnnorexa [JOK
1 Poine 1 MecTo ¢pu3uKu B OPMHUPOBAHUHU 1 1
o N https://m.edsoo.ru/ff0c32e2
COBPEMEHHOM Hay4YHOI KapTHHBI MHUpa, B
IIPAKTUYECKON AESITEIbHOCTH JTIOAEH
Mexanndeckoe IBUKCHUE.

) OTHOCUTENHHOCTh MEXAaHUYCCKOT'O 1 bubnnoreka [IOK
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE.

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

3 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1
nBxenre. CBOOOIHOE TafcHUE.
YckopeHne cBOOOAHOTO NaACHUS

4 KpuBonuneiinoe aBuxeHue. Jprmxenue 1 bubnnoreka [IOK
MaTepuaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocUTENnbHOCTH ["anumnes.

NuepuuaneHbie cuctemsl orcyera. [lepBblit
3akoH Herotona. Macca tena. Cuina.
. bubnnorexa [JOK

5 [IpuHnun cynepno3unuu cuwil. Bropoi 1 1

o https://m.edsoo.ru/ff0c3be8
3akoH HploTOHA 1711 MaTepuanbHON TOUYKH.
Tpernii 3axkoH HbI0TOHA 17151 MaTEpUAIIBHBIX
TOYEK
3akoH BceMHUpHOro TaroreHus. Cumna
bubnnorexa [JOK
6 TshKecTu. [lepBas kocMuueckast CKOPOCTb. 1 1

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Cuna tpenus. Koapduument tpenus. Cuna
COIIPOTHBIICHUS NIPH JIBM)KCHUU TEJa B
KHJIKOCTH WJIU Ta3e

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3{76

[ToctynarenbHOE M BpalaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TEa.
MowmeHnT cuibl. I1lnedo cumibl. YciaoBus
paBHOBecHs TBEpROro rena. Mmmyisc
MAaTepUaIbHON TOUKH, CHCTEMBI
MaTepHalbHbIX TOYEK. IMITyIbC CHITBL.
3aKkoH coXpaHEHUs UMITyJbca. PeakTuBHOE
JBIDKCHHE

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c41a6

PaGota u momrHOCTh cuitbl. Kunetnueckas
SHeprus MaTepuaabHOW TOUkH. Teopema o6
M3MEHEHUU KMHETUYECKOM SHEPIUH.
[TorenumanesHas 31eprus. [lorenunanbHas
SHEprus ynpyro aeopMupoBaHHOK
MPY>KUHBI. 3aKOH COXPAHECHUS
MEXaHUYECKON YHEPruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

10

JlaboparopHas pabota «VccrienoBanme
CBsI3H PabOTHI CHITBI C U3MEHEHHEM
MEXaHHYECKOHN SHEePTUH Tella Ha TIpUMepe
PaCTSKEHHUS PE3UHOBOTO KIYTa»

11

KonrponsHas pabora o Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHCHHUS B MEXAHHUKE)

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

12

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nswkenue. uddyszus. Xapakrep nBuxeHus
Y B3aUMO/ICHCTBUS YaCTHUI] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN U
TBEPIBIX TEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

13

Macca monekyin. KonndecTBo BemiecTsa.
IToctrosinnas ABoragpo. Temnosoe
paBHOBecHe. Temneparypa u €€ u3MepeHue.
[ITxana remneparyp Llenbcust

14

WUneansueiii raz 8 MKT. OcHoBHOE
ypaBHernne MKT. A6comtoTHas
TeMIIepaTypa Kak Mepa cpeaHen

KHMHETHYECKOM OHCPTUU ABHUKCHUSA MOJICKYIJI.

YpaBuenune MenpeneeBa-Knaneiipona

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4fde

15

3axoH [lambpToHa. ['a30BEIC 3aKOHBI.
H3onporecchl B naealbHOM rase u ux
rpaduueckoe npeacTaBIeHUE

16

JlaboparopHas pabota «lccrienoBanme
3aBUCHMOCTH MEXy MapameTpamMu
COCTOSTHUS pa3pEKEHHOTO Ta3ay

17

BHyTpeHHss dHEeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHSI.
KonngectBo TemioTs! u padora.
BryTpeHHss dHEeprus 0JHOATOMHOIO
nJeajabHOro rasa. Buael remionepenauu

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

18

YV nenpHas TEII0EMKOCTh BEIISCTBA.
KonuyecTBO TEmIOTH Npu TEIIonepeaaye.
AnunabaTHsli nporecc. [lepBriii 3aKkoH
TEPMOJMHAMUKH U €T0 IPUMEHEHUE K
u3omnporeccam. HeobpaTumocTs mpoIeccon
B Ipupojie. Bropoii 3aKk0H TepMOAMHAMUKHI

bubmnoreka [IOK
https://m.edsoo.ru/ff0c5¢36

19

[punuun geiictus u KIIJ{ rermnoBoit
Mamunbl. Hukn Kapuo u ero KIT/]
.DKOJIOrHYeCKHe MPOOIEMBbI
TEIJIO3HEPTeTUKU

bubmnoreka [IOK
https://m.edsoo.ru/ff0c600a

20

Oo6o6maromuit ypok «MomnekynspHas
¢dusrka. OCHOBBI TEPMOTMHAMHKI

bubmnoreka [IOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonrponbHas pabora o Teme

Bu6nuoreka [JOK
21 «MonekynsipHas ¢puzuka. OCHOBbI
YIAp b https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKHU
[TapooOpazoBaHue U KOHICHCAIHSL.
Hcnapenue u kunenue. AGCOIIOTHAS U
22 OTﬂofnTeanaﬂ BJIAJKHOCTh BO3/lyXa bubmorexa HOK
N yxa. https://m.edsoo.ru/ff0c63b6
Haceliennslii nap. YpaBHeHue TEIIOBOIO
Oanmanca
Tsépnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
23 KpucTayioB. Kuakue KpucTasibl. bubmmoreka [IOK
CoBpeMenHble MaTepuaibl. [naBnenue u https://m.edsoo.ru/ff0c65f0
KpUcTajuIn3auus. Y 1eiabHas TerioTa
raBienus. Cyonumanms
OnexTpuszanus Tea. DIEKTPUIECKUH 3apsi.
Ba BUJIA DJIEKTPUUECKUX 3apsI/I0B.
24 ﬁ OBOJHUKH ,[[II/)IB.HGKT I/IKHEI Bubmiorexa LJOK
P ’ P https://m.edsoo.ru/ff0c6bec
MOJIyIIPOBOIHUKH. 3aKOH COXPaHEHUS
NEKTPUYECKOTO 3apsaa
75 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. bubmmoreka [JOK
TouYeuHbIi DJIEKTPUYECKUN 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHIMI Cyneprno3uLuy JEKTPUUIECKUX
26 H(E)neﬁ HI/IH}II/II/I ian ;DKéHHOCTHpPaGOTa CUJI bubmorexa HOK
) P ' https://m.edsoo.ru/ff0c6df2
aneKTpocTatuyeckoro nosst. [lorenumarn.
Pa3zHocTh mOoTEHIIMAIOB
[IpoBOAHMKY U AUDIIEKTPUKHU B
AJEKTPOCTATUYECKOM IIO0JIE.
27 JsnexkTpuueckasi IPOHULIAEMOCTb. bubmmoreka [IOK

OnexrpoémkocTs. Konaencarop.
DNEeKTPOEMKOCTb IUIOCKOTO KOH/IEHCATOPA.
DHeprust 3apsHKeHHOT0 KOHIGHCATOpa

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018

28

JIaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

29

[IpuHIIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAJILHOTO anmnapara,
CTPYHMHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIICHHE AIEKTPOIPUOOPOB.
DNEeKTPUUECKUH TOK, YCIOBUS €TI0
cymectBoBaHus. [locrosunsiii Tok. Cuia
toka. Hanpsokenue. ConpoTusienue. 3aKoH
OmMa juist yyacTKa Lenu

30

[TocnenoBarenbHOE, ApAIICIBHOE,
CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB.
JIaGopatopHas pabora «3yuenue
CMEIIaHHOTO COCIUHEHHSI PE3UCTOPOBY.
3akon OMa Ju1st MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHUE.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

31

PaboTa 1 MOLTHOCTH JIEKTPUUECKOTO TOKA.
3akoH /xoynsa-Jlenna. DnexkTpoHHas
MIPOBOAMMOCTD TBEPIBIX METAJIIIOB.
3aBUCUMOCTb COIPOTUBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
OnexTpuueckuil Tok B Bakyyme. CBolicTBa
NIEKTPOHHBIX ITYYKOB

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

32

[TomynpoBOoAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTb. CBoiicTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPEI.
DIEeKTPUYECKHUM TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPONIUTHYECKAs! AUCCOLIMALIMSL.
DneKTpon3. DIEKTPUUECKUN TOK B razax.
CaMOCTOSTENLHBIN 1 HECAMOCTOATEIbHBIN
paspsan. MosHus. [1nazma

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c84ae

KonrponbHas pabora o Teme
«Inexkrpocraruka. [locTossHHbBIN

bubmnoreka [IOK

33 JJIEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX ! https://m.edsoo.ru/ff0c8a8a
cpenax»
34 PezepHblit ypok. KonTponbhas paboTa mo 1 bubnnorexa [JOK

TeMe "DnekTpoarHamMuKa”

https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KJIACC

KosnnyecTBo yacos JIEeKTPOHHBIE
Nen/m | Tema ypoka Beero Konrpoasusie | IlpakTudyeckne | UMdpoBbIe
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl

ITocTosiHHBIE MarHUTBI U X

1 B3auMozeiicTBue. MaruutHoe nose. Bekrop 1 bubmmoreka [JOK
MAarHUTHOM MHAYKUMH. JIMHUYM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHTYKITUH
MarauTHoe 1ose NpoBOJHUKA C TOKOM.
OmnsIT Opcrena. Bzaumopeiicrsue

) MIPOBOJIHUKOB C TOKOM. [lelicTBue 1 Bbubnuoreka [JOK
MAarHMTHOTO IOl HA JBHKYILYIOCS https://m.edsoo.ru/ff0c98fe
3apsbkeHHyro yactuny. Cuna JlopeHua.
Pa6ora cubl JlopeHia
OnexTpoMarauTHas nHAyKIus. [ToTox
BEKTOpa MarHuTHoU uaaykuuu. 3/1C
MHAYKIHUH. 3aKOH JIEKTPOMarHUTHOM

3 naaykunu Gapaznest. MTHIyKTUBHOCTS. 1
SAsnenue camounaykuuu. J/C
CaMOMHIYKIMH. DHEPIHsl MATHUTHOIO MOJIS
KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE T10JIe

4 JIaGoparopnas pabota «MccnenoBanue 1 1 bu6mmoreka [IOK
SIBJIEHUSI JICKTPOMArHUTHOM MHIYKIUWY https://m.edsoo.ru/ff0cal 50

5 Konrponsnas padora o Teme «MarautHoe 1 1 bu6mmoreka [IOK
1oJie. JNEKTPOMarHuTHasl MHAYKIIHSD) https://m.edsoo.ru/ff0cad58
CB00o/1HBIE MEXaHUYECKUE KOJIeOaHUsI.

6 I"apmonnueckue koneOaHus. Y paBHEHHE 1 bu6mmoreka [IOK
rapMoHu4ecKux kojebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPruu

7 JIaGoparopnas pabota «MccnenoBanue 1 1

3aBHCHUMOCTH MEPHO/Ia MAIBIX KOJIeOaHMt



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit KoHTYp. CBOOOAHBIC
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeabHOM KOJIeOaTeTbHOM KOHTYpe. 3aKOH
COXPaHEHUS YHEPTUH B HICATHHOM
kosebaTenpbHOM KOHTYpe. [IpencraBnenue o
3aTyXawIuX KoleOaHusx. BeiHyXIeHHBIC
MeXaHH4eCKHe KojacOanus. Pe3oHaHc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

Ilepemennsblit Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HANIPSKEHUS
YCTpoUCTBO U IPAKTUYECKOE IPUMEHEHHE
JJIEKTPUYECKOT0 3BOHKA, F'€HEepaTopa
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTponepenay

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

10

MexaHndeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
pacIpoCTpaHEHHUs U JUIMHA BOJIHBI.
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI. 3BYK.
CkopocTtb 3ByKa. ' pomkocTs 3Byka. BeicoTa
ToHa. TemOp 3ByKa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cca54

11

3HCKTpOM&FHHTHBI€ BOJIHBI, UX CBOMCTBA U

ckopocTs. IlIkana 3J1eKTpOMarHUTHBIX BOJIH.

[IpuHIUITBI PAAUOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Paguonokamus

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

12

Konrponsnas pabdora «Konebanus u
BOJIHBD»

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

13

[IpssMOnMHENHOE pacIpOCTPAaHEHHUE CBETA B
OJHOPOAHOM cpene. ToueuHblid HCTOUHHK
cseta. Jlyu cBera. OTpakeHue cBeTa.

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

3akoHbl OTpakeHus cBeta. [locTpoenue
1300pakeHMI B IUIOCKOM 3€pKajie.
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
orpaxxeHue. IIpenenbHbIi yroi noiaHoro
BHYTPEHHEIO OTPAXKEHMUSI

14

JIunzsl. [locTpoenue n3o0paxxeHuil B THH3E.
@opMyia TOHKOU JIUH3BL. Y BEJIUYCHUE
nuH3bl. [lucnepcus ceeta. Cll0KHBIN coCcTaB
6enoro cseta. Liser. UnTepdepennus ceeta.
Hudpaxius cera. Judpakunonnas
pemérka. [lonepeyHoCTh CBETOBBIX BOJIH.
[Tonsspusanust cBeTa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cddle

15

JIaGopatopHas pabota «3mepenue
MoKa3aTessl MPEeIOMIICHHSI CTEKIIa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

16

JlaboparopHas pabota «VccienoBanme
CBOWCTB M300paKCHUH B IUH3AX»

17

ITocTynarel cienuanbHOU TEOPUU
OTHOCHUTEIBHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U
COKpALIEHUE UIMHBI. DHEPTUs U UMITYJIbC
pEeNATUBUCTCKON YacTullpl. CBsI3b Macchl €
SHEPrUEil U UMITYJIbCOM. DHEPIUsl OKOS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

18

Konrponsnas padora «Ontrka. OCHOBBI
CHEIMAJIBHON TEOPUH OTHOCUTEIBHOCTHY

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf610

19

®oronsl. opmyina [Inanka. DHeprus u
uMIynbe poToHa. OTKPHITHE U
uccnenoBanue Gorodpdexra. 3aKOHbI
dotorddekra. YpaBHeHHe DUHINTEHHA IS
dotorddekra. «KpacHas rpaHuia
dororddekra. Jlapnenue ceera. OnbITsl 11
H. JleGeneBa. XuMudeckoe JeiCTBHE CBETa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cfel6

20

Pertennie 3agau 1mo reMe «JIeMEHTHI
KBAHTOBOW OIITUKN)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d0302

21

Monens atoma Tomcona. OnbITbI
Pesepdopna no paccestHuIO 0-4acTHIL.
IInanerapnas moxeins aroma. IlocrynaTsl
Bbopa. U3znyuenue u nornomieHue GoTOHOB
IIPU IIEPEXOJE aTOMa C OJTHOI'O YPOBHS
SHEPIUU Ha Ipyroil. Buasl criekTpos

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

22

BonHoBele cBoiicTBa yacTull. BolHEI e
Bbpoitnsa. KopnyckynisspHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYXKACHHOE
u3inydeHue. OTKpbITUE PAAUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeneneHuto
COCTaBa PaJIMOAKTUBHOTO M3TyUYEHUS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

23

OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMBI.
Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
uznyuenue. CBoiicTBa anbda-, 6eTa-,
raMMa-u3inydeHus. Bnusaue
PaZlMOAKTUBHOCTHU Ha KUBBIE OPraHU3MbI

24

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
peaxiuu. SnepHsiit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKHUE ACTICKTBI
SJIEPHON YHEPTETUKH. DIIEMEHTapHbIE
YaCTHULBL.

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

25

Ortansl pa3BuTus actpoHoMuu. [IpuxiagHoe
Y MHPOBO33pEHYECKOE 3HAYCHHE
acTpoHoMuu. Bun 3B&é31HOTO Heda.
Co3sBe3aus, sipKue 3BE3/1bI, IUTAHETH, UX
BuaMMOe JBrkeHue. ColHeYHas cCUcTeMa.
Comnnne. ConHeuHasi akTHBHOCTb. MicTouHMK
sHepruu CosiHIA U 3BE3]

26

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 1Bl TJIaBHOI OCIEI0BATEIbHOCTH.
Buytpennee crpoenue 38¢371. CoBpeMeHHbIE



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d1356

MPEACTABICHUS O MPOUCXOKICHUU U
ssosronni CoJtHIA U 3BE3

27

Muineunsiii Ilyte — Hama 'anakTuka.
ITonoxxenne u nBuxenue CosHua B
lNanaxtuke. I'anaktuku. YEpHbIE ABIPHI B
siapax rajnakTuk. Becenennas. PasOeranue
rajiaktuk. Teopust boisblioro B3psisa.
PenukroBoe n3inydeHue. MeraranakTuka.
Hepeniennsie npo6aeMbl aCTPOHOMUHU

28

KonrtponbHas pabota «DmeMeHTHI
ACTPOHOMHMU M aCTPOPHUIUKI

29

O6o6maromuit ypok. Pois u Mmecto pusuku
U aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

30

O6o6maromuit ypok. Pons ¢puzndeckoii
TEOpuH B (HOPMHUPOBAHHUY TIPEIICTABICHUI O
¢bu3nUecKoil KapTUHE MUPA

31

O6o6maromuii ypok. Mecro (usudeckoit
KapTUHBI MUpPa B O0IIEM sy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX HpeI[CTaBJIeHI/II\/'I (0]

PUPOJIC

32

PesepBHbIil ypok. MarHutHoe 1oie.
DneKTpOMarHuTHas MHAYKIHS

33

PesepBubiil ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIbHOCTH

34

Pezepnsiii ypok. KBantoBas ¢usnka.
DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKHU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOTrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpHUMEpaXx podb H MecTo (u3uKku B
(GhopMUPOBaHUH COBPEMEHHON HAYyYHOW KapTUHBI MHPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOUN AEATEIBHOCTH
Jroaei

10.2

YYHUTHIBATH TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (PU3NUECKIX MOICTICH:
MaTepuanbHas TOYKa, WHEPIHAbHAs CHCTeMa OTCYETa, abCONIOTHO
TBEPAOE TEJO0, UICATBHBIN I'a3; MOJAEIU CTPOCHUS I'a30B, )KUIKOCTEH U
TBEPABIX TeJ, TOYCUHBIA JJIEKTPUUECKUHN 3aps] — IIPU PELICHUU
(bu3nYeCcKUX 3a/1a4

10.3

PacnosnaBath (hu3nueckue sBieHus (Mpouecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYJISIPHO-KMHETUYECKOU TEOopUu
CTPOCHUSI BEHIECTBA M JJEKTPOJMHAMHKHU: PABHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIUHEIHHOE ABUKEHUE, CBOOOTHOE MaJICHUE
TeJ, ABMXKEHHE IO OKPY>XKHOCTH, MHEPIUS, B3aUMOJEHUCTBUE TEN;
muddysusi, OpOyHOBCKOE [BIIKCHHE, CTPOCHHE JKHIKOCTeH U
TBEPABIX TN, U3MEHEHHe o0béMa Tel TMpU HArpeBaHHUH
(oxJaxJeHruu), TEIJIOBOE pPaBHOBECHE, HMCHApeHUe, KOHJEHCalus,
MJABJICHUE, KpHUCTAUIM3alUsl, KHUIIEHUE, BJIAXHOCTh BO3yXa,
MOBBIIICHUE JABJICHHUS ra3a MpH €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBs3b MEXJIYy I[apaMeTpaMu COCTOSIHUS Ta3a B
u3ompoleccax; MEeKTpu3alus Tell, B3auMOICHCTBUE 3aps10B

10.4

OnuchiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPAMUHATA, IIyTh, [IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, MMIYJbC Tela, KHHETUYECKas DHEprus,
MOTEHIMAJIbHAs JHEPTUs, MEeXaHWdeckas pabora, MeXaHUYecKas
MOIITHOCTh; TNPH OMHCAHUHM TMPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HUCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUCHHS M EIMHHULIBL,
HaXOAUTh (OPMYJIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUNHY
C IPYTMMH BEIMYMHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIJIOBBHIE
SBJICHUS, WUCHONB3Yys (PU3MUECKHEe BENIMYUHBI: JlaBJICHHE Tas3a,
TeMIepaTypa, CpeldHsAs KHUHETHUYECKas DHEPIUs XaoTUYECKOro
JIBIJKCHHUS MOJIEKYJI, CPEIHEKBAJApPATHUYHAs CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA OSHeprus, pabora rasa,
KO3 (UIIUEHT TOJE3HOT0 JEHUCTBUS TEIUIOBOTO MABUTATENs; MpHU
ONHMCAaHUU  TPABWIBHO  TPAKTOBaTh  (U3MUYECKUH  CMBICI
UCIIONIb3YEMBIX BEJIMYUH, UX 0003HAUCHHUS U E€IUHHIIBI, HAXOAUTH
(GbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIUYUHY C
JPYTMMU BEJIUYUHAM




10.6

OnuchiBaTh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W
ANEKTpUYECKUE SBICHUS (TPOIECCHI), HCIONB3YsS (PUINIECKUE
BEJIMYUHBI:  DBJIEKTPUYECKUUM  3apsil,  DJICKTPUYECKOE  MOJeE,
HaMpsHKEHHOCTh TOJIS, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; MpPHU
OMMMCAaHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHWA  CMBICT
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUCHUS W EIAWHMIIBI; yYKa3bIBaTh
(hopMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3HUYECKYIO BETUYHHY C IPYTUMHU
BEJIMYUHAMU

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl W SBJICHUS, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHHMS, I,
IT n I1I 3axonBl HBIOTOHA, 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPIUH,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLINII CYTIEPIIO3ULIMY CUJL, IPUHLIUI
PaBHOIIpaBUs MHEPLUUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIC 3AKOHBI, CBSA3b
CPEIHEW KMHETUYECKOW JSHEPrUMH TEIUIOBOIO JBHKCHHUS MOJIEKYJ C
aOCOJIOTHON TeMIIepaTypoid, MEPBBIA 3aKOH TEPMOJAWHAMUKH; 3aKOH
COXPAaHEHHUs D3JIEKTPUYECKOro 3apsjaa, 3akoH Kysona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOEe
BBIpQ)KEHHUE U yCIOBHUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPUHIUIBI JACUCTBUS MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YyCIOBUA HUX O€30MacHOro
HCIIOJIb30BaHHUs B [IOBCEIHEBHOM JKU3HU

10.9

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUYECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM (HOpMYITHPOBATh MPoOIEMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000pyI0BaHUsl, TPOBOJAUTH OIBIT M (HOPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpEHHS (HU3UYECKHUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEPEHUs U
UCIIOJIB30BaTh U3BECTHBIC METO/IbI OLICHKHU ITIOIPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3HMUECKUMU BETUYMHAMU C
UCIOJIb30BAaHUEM TPSMBIX WU3MEPEHHIA; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl IMOJYYCHHON 3aBUCHMOCTH
(bU3MYECKUX BETUYHH B BUIC TaOIUI] U TPaUKOB, 1€71aTh BEIBOJIBI 10
pe3yJIbTaTaM MCCIIEAOBAHUS

10.12

CoOmronate mpaBwia 0e30MacHOrO TpyAa TMpPH  MPOBEICHUU
UCCIICIOBAaHUM B paMKax y4eOHOTO OJKCIEepUMEHTa, Yy4ueOHO-
MCCIIEIOBATENILCKOW U MPOEKTHOM JESITEIBHOCTH C MCIIOJIBb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuéTHble 3a7auu ¢ SBHO 33JaHHON (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (hU3MYECKHe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAIN3a
yCIOBHUSA 3a/Jaud  BBIOMpaTh (PU3UUECKYI0 MOJENb, BBIIEIAThH
¢usnueckre BeITMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ peLIeHHUs,
NPOBOJIUTH pacuéTbl M OICHHWBATh PEAIBHOCTh TOJIYYEHHOTO
3Ha4YeHUs1 HPU3NUYECKOI BETUUNHBI

10.14

Pemate  kauecTBEeHHbIE  3aJauM:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C OIOPOM HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SIBICHUS




10.15

Hcnonp3oBaTh MpHU  pelIeHHMH Y4YEeOHBIX 3a/7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTHMHM JJS TOHMCKA, CTPYKTYpUPOBAHHUS,
MHTEpIpeTallui M TMPeJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHON
uHpOpPMaLKH, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOJTyYaeMylo HHPOpMAITUIO

10.16

[TpuBOAUTH MpUMEPHI BKJIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss 0O€30MacHOCTH TpU  OOpalieHud ¢
npubopaMH W TEXHHYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHHUs
3M0pOBbSI M COOJIONEHUS HOPM SKOJIOTUYECKOTO IIOBEICHUS B
OKpY>Karollen cpenie

10.18

PaGoTaTk B rpynie ¢ BBIIOJIHEHUEM Pa3IUYHbIX COLUATBHBIX POJIeH,
IUIAHUPOBaTh  paboOTy TpyNNbl, palUOHAIBHO paclpeiesiTh
0053aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJl€KBaTHO OLICHUBATH BKJIAJ KAXKJOI0 U3 YYaCTHUKOB
IPYHIBI B pelICHHE paccCMaTpUBaeMOi MpoOIeMbl

11 KVIACC

Kon
NMpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TpHUMEpaXx poidb H MecTo (u3uku B
(GhopMUPOBaHUH COBPEMEHHON HAYYHOW KapTUHBI MHPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN AEATEIIBHOCTH
JOJIeH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

Y4uTHIBaTh TPAHUILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUYECKUM 3aps, IACPHAs MOJEIIb aTOMa, HYKJIOHHAs
MOJIEJIb AaTOMHOTO Siipa MPH pelieHNH PU3NIECKUX 3314

11.3

Pacnio3HaBath (puznueckue siBJIeHUs (MIPOLECCHl) U OOBSICHATH X Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKMA ¥  KBaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOIAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCUCTBUA  TOKAa,  B3aUMOJEWCTBUE  MAarHUTOB,
9JIGKTPOMArHUTHAasE WHAYKLUS, JEHCTBHME MAarHMTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JICKTPOMAarHUTHBIC
Kosie0aHus W BOJHBI, NPAMOJIMHEWHOE paclpOCTpaHCHHE CBETa,
OTpaXeHHEe, TMpeloMJIeHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3aLUs CBETa, TUCTIEPCHs CBETa, (POTOIIEKTpUIEcKuil 3dekT
(poroaddexr), cBeTOBOE NaBICHHE, BOZHUKHOBEHHE ITUHEHYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss M  HMCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnuceiBaTh HW3Y4Y€HHbIE CBOMCTBAa BelIeCTBa (JIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, FTEKTPUUECKYIO POBOAUMOCTD Pa3IUYHBIX
Cpel) U DBIEKTPOMArHUTHBIC SBJICHHUS (TIPOLECCHI), HCHOIb3YS
¢du3nyecKkue BENWYMHBL OJICKTPUUSCKUN 3apsii, CcuUjla TOKa,
AIEKTPUYECKOE  HAINpPSDKEHUE, DJIEKTPUYECKOE  COMPOTHUBJICHHE,




pasHocTh noteHnuanos, JJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nojsi, cuwia Amrmepa, cwia JlopeHIla, MHIYKTHBHOCTb KaTYIIKH,
SHEPIUs IEKTPUYECKOrO0 M MArHUTHOTO IOJIEH, MEPUOI M 4acToTa
KosieOaHUi B KOJIeOaTeIbHOM KOHTYPE, 3apsi/l U CHJla TOKa B Ipolecce
rapMOHUYECKUX  OJJIEKTPOMAarHUTHBIX  KojeOaHuii,  (oKycHoe
paccTosiHME M ONTHYECKasi CUJa JIMH3bI, MIPU OMUCAHUU NPABHILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YyEMbIX BEIMYUH, HUX
00O3HAYCHHUS W EIWHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3HUECKYIO BETUUUHY C IPYTHMMHU BEIIMYMHAMHU

11.5

OnuceiBaTh HU3yYEHHBIE KBAHTOBBIE SBIEHUS M  IIPOLIECCHI,
UCHIONB3YS (pU3MUECKHe BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacCTOTAa CBETA, YHEPTHsl U UMIYJIbC (OTOHA,
[IepUO/ MOJIypacIaia, YJHEPTUs CBA3U aTOMHBIX 1€p; IPA OIIUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (U3NYECKUH CMBICT  HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUA W €IMHUIBI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOLINE JIAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTUMHU
BEJIMYMHAMH, BRIYUCIATh 3HaAUCHUE (PU3NUECKON BETUUHHBI

11.6

AHanu3upoBath (PU3MYECKHE NPOIECCHl M SBJICHUS, HCHOJIB3YS
¢u3nyeckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHBI
MIOCJIEI0BATEIBHOTO UM MapajuIeIbHOIO COEAVUHEHHS MPOBOJIHUKOB,
3akoH /[»oyist — JIeH1a, 3aKk0H AIEKTPOMAarHUTHOW UHAYKLIHH, 3aKOH
MPSIMOJIMHEMHOIO paCIPOCTPAaHEHUs CBETA, 3aKOHBI OTPA’KEHNUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETA, YypaBHEHME OWHIITEWHA U
¢doroddexra, 3akOH coXpaHEHUS HHEPrUH, 3aKOH COXPaHEHUs
UMITyJIbCa, 3aKOH COXpaHEHUs OJJIEKTPUUECKOro 3apsiaa, 3aKoH
COXpaHEHUsI MaccoBOro 4Yucila, nocTyiaaTel bopa, 3akoH
PaAMOaKTUBHOIO pacnajga; IOpH OTOM pa3audaTrb CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE BHIPAYKEHUE U YCIOBUS
(rpanu1bl, 00JIACTH) IPUMEHUMOCTH

11.7

OnpenensTe HalpaBlI€HHE BEKTOpa HMHIYKLUUU MarHUTHOTO IOJIS
IIPOBOJHMKA C TOKOM, CUJIbl AMnepa u cuiibl JIopeHna

11.8

CtpouTh © ONHCHIBATH HW300paKEHUE, CO3/AaBACMOE ILIOCKUM
3€pKaJiOM, TOHKOW JIMH301

11.9

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HUYECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (HOPMYIHPOBATh MPoOIEMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO
000pyI0BaHUsl, MPOBOJAUTH OIBIT M (HOPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpPEHHS (HU3NYECKHUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEHUs U
HCIIOJIB30BaTh U3BECTHBIC METO/IbI OLICHKHU IIOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH C HCIIOJIb30BaHHEM
NPSAMBIX W3MEPEHUH; IpU OTOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCUpOBaTh Pe3yJbTATHI MOJYYCHHOH 3aBUCHMOCTH (DU3UYECKHUX
BEJIMYMH B BUJIE TaOIUI U TpaUKOB, JeNaTh BBIBOBI IO pe3yJIbTaTaM
HCCIEN0BaHUs

11.12

CobOmonaTe mpaBuia 0Oe30lacHOro TpyAa MpH MPOBEIECHHUU
UCCIICIOBAaHUN B paMKax ydueOHOro 5SKCHEPUMEHTa, y4eOHO-




HCCIIEI0BATEIBCKOM U MPOEKTHOMN JIEATEIHLHOCTHU C UCTIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHMS

11.13

Pemrate pacuéTHble 3a7auu ¢ SBHO 33JaHHOHN (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (hU3MYECKHe 3aKOHBI M MPHUHLUIBI;, HA OCHOBE aHAIN3a
yCIOBHUSA 3a/Jayd  BBIOMpaTh (PU3UUECKYI0 MOJENb, BBIIEIATH
¢u3nueckre BeIMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ peLIeHHUs,
NPOBOJIUTH pacuéTbl M OICHHWBATh PEAIBHOCTh TOJIYYEHHOTO
3Ha4YeHUs1 HPU3NUECKOI BETUUNHBI

11.14

Pemate  kauecTBeHHbIE ~ 3aJa4M:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C ONOPOM HA U3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PH3UUECKHE SBICHUS

11.15

Vcnonp3oBaTh MpHU  pelIeHHMH Y4YEeOHBIX 3a/7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTHMHM JJS IOHMCKA, CTPYKTYpUPOBAHMUS,
MHTEpIpeTallui M TMpeJICTaBICHUs Yy4eOHOH M HayYHO-TIOMYJISIpHOU
uHpOpPMaLKH, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOJTyYaeMyl0 HH(POpMAITUIO

11.16

OOBSICHATH TMIPHUHIIUIIBI ACUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUS WX O€30MACHOTO HCIOIH30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTH NpUMEPHI BKJIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

11.18

Vcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss 0O€30MacHOCTH TpU  OOpalieHud ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHHUs
3M0pOBbSI M COOJIONIEHUS HOPM SKOJIOTHYECKOTO IIOBEICHUS B
OKpY>Karollen cpenie

11.19

PaGotath B rpymnie ¢ BBIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyMNIbl,  PAIlMOHAIBHO  paclpelessTh
O0S53aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJeKBaTHO OLEHUBATb BKJIAJ KAXKIOTO U3 YYACTHHUKOB
IPYIIBI B PELICHUE pacCMaTPUBAEMOM MTPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kon
pa3zjiena

Kon nposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUWA

1.1

®usuka — Hayka o npupozae. Hayuneie meTozsl
[IO3HAHUS OKpPY’KaIoILEero MHpa. Ponb
JKCIIEPUMEHTA U TEOPUM B IIPOLECCE IMO3HAHMS
IpUPOBI. DKCIIEPUMEHT B (PH3UKE

1.2

MopenupoBanue  (QU3NYECKHX  SBICHUH |
npoueccoB. Hayunbele rumore3bl. Pusmyeckue
3aKOHBl U TeOpHUH. ['paHHLBI TPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpHHLIMI COOTBETCTBHSL.
Pore u wmecrto ¢usukun B popmupoBaHUH
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
IIPAKTHUYECKOU NEeSATEIbHOCTH JIIOAECH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe JBUkeHUE. (OTHOCUTEIBHOCTD
MEXaHMYECKOro JBHkeHus. Cucrema OTCUETa.
Tpaexropus

2.1.2

Ilepemenienue, CKOpPOCTh (CpedHsAs CKOpPOCTb,
MIHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaibHOM TOYKH, HX IPOCKLUUU HA OCH
cucTteMbl KoopanuHat. Cllo)KeHHe NEpEMELIEHUN 1
CJIOKEHUE CKOPOCTEH

2.13

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPECHUH,
IIyTH U INEepEMELICHUSI MATEPUAIbHONM TOYKH OT
BPEMEHHU

2.1

2.14

CBobOoaHOe mazieHne. Y cCKopeHrue cBOOOHOTO
naacHus

2.15

KpuBonuneiitnoe = nBwkeHue.  PaBHOMepHOe
JBHYKEHUE MAaTEPUAIIbHONU TOUKH 110 OKPYKHOCTH.
VYrioBas CKOpOCTb, JIMHENHASI CKOPOCTh. [lepruon
1 yacToTa. LIeHTpOCTpEMHUTEIBHOE YCKOPEHUE

2.1.6

Texunueckue YCTPOWCTBA: CIIUJIOMETD,
JIBIKEHHUE CHapsoB, LEHNHBIE U PEMEHHBIC
nepeaadu

2.1.7

[TpakTuyeckue paboTsl. I3MepeHne MrHOBEHHOM
ckopocTu. MccienoBaHue COOTHOIICHUS MEXKIY
Iy TSIMU, PO ICHHBIMHU TEJIOM 3a
[IOCJIEI0BATEIIbHBIE paBHbIE MIPOMEXKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM [BHYKEHHH C

71




HayaJIbHOW CKOPOCTBIO, PaBHOU HYJIIO. M3ydyeHue
JIBIDKECHUs IIAapUKa B BA3SKOW  KUAKOCTH.
W3ydenue  JIBWKEHUS  Tejlda,  OPOLIEHHOTO
TOPU30HTAIBLHO

2.2

JIMHAMUKA

2.2.1

IIpunnun otHocurensHocTy [amwites. IlepBblid
3akoH Hbrorona. MHepuuanbHble  CHUCTEMBI
orcyéra

222

Macca tena. Cuia. IlpuHuun cynepno3uiumu cui

223

Bropoit 3akoH HbroroHa misg MarepuanbHOR
TOYKHU B MHepHHabHOU cucteMe otcuéra (MCO).
Tpernii 3akoH HpIOTOHa JUIsI MaTepHAIBHBIX
TOYEK

224

3aKkoH BCeMHUpPHOro TsroreHus. Cuia TSKECTH.
[TepBast kocmuyeckasi ckopoctb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHuUs
CKONBXEHUS M CHJa  TPEHUS  TOKOS.
Koaddunment tpenus. Cuna cOnpoOTHUBICHUS
IIPY ABMKECHHUHM TeJla B )KUAKOCTH MIIH ra3e

2.2.7

HOCTynaTeHBHOG U BpallaTCJIbHOC IBUIKCHUC
abCoJIIOTHO TBEPOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAalllCHMUS.
IIneqo cunbl. YcClOBHS paBHOBECHsS TBEPIAOTO
tena B MCO

229

Texunueckue YCTPOMCTBA: MOJIIUITHUKY,
JIBHYKEHUE UCKYCCTBCHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckue paboThl. 3yueHue ABMKEHHS
OpycKa 1o HaKJIOHHOH MJIOCKOCTH IMOJI ICHCTBUEM
HECKOJIbKUX cuil. lMccrnenoBanue 3aBUCUMOCTH
cui YIPYIOCTH, BO3HMKAIOIIUX B
nepopMupyeMoil  TpPY>KUHE W PE3UHOBOM
oOpasue, OT BENUYMHBI UX JAedopmarum.
HccnenoBanue yciioBUi paBHOBECUS TBEPIAOTO
TeJla, MMEIOLIEro OCh BpalleHuUs

23

3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

NMnynsc  mMaTepUalbHOM  TOYKHM,  CHUCTEMBI
MarepuaibHbIX TOYeK. HMmmynsc cuiasl u
M3MEHEHUE UMITYJIbCA TEJIA

232

3akoH coxpaHeHus wummyiasca B HCO.
PeakTuBHOE ABUXKEHUE

233

PaGora cuiibt

234

MOoOIIHOCTD CHJIBI

235

Kunernueckass sHeprus MaTepuanbHONH TOUYKH.
TeopeMa 0 KHHETHUYECKOU YHEPTUH




IloTreHuunannHas JHEPIHUsl. IloTreHuuannHas
SHEpPrusl ympyro AePOPMUPOBAHHOW NPy KUHEIL.

2.3.6
[lorennuanbHast ~ SHeprusi  Tena  BONMM3H
MMOBEPXHOCTU 3eMIIU
[ToreHnuanbHple W HENOTEHIMAJIbHBIC —CHJIBL.
237 CBs3p  pabOTBl  HEMOTEHUHUAIBHBIX CHJI C
e U3MEHEHHEM MEXaHUYECKOW HSHEPrUM CHUCTEMBI
Tesl. 3aKOH COXPAHEHUs] MEXaHMYECKOW YHEPTUU
2.3.8 Ynupyrue u Heynpyrue CTOIKHOBEHHUSI
239 TexHuueckue yCTpPOMCTBA: JBUIKEHUE pPaKeT,
o BOJOMET, KOIIEp, NPYKUHHBIM MUCTOJIET
[Ipaktuyeckne  paboTel.  M3ydyeHue  cBA3M
2310 CKOpOCTEHl Ten Tpu  HEyHnpyromMm  yjaape.

HccnenoBanne  cBsi3u  pabOThI  CHIBI  C
M3MEHEHUEM MEXaHUYECKOU DHEPIUHU Tesa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE IBUKECHHE.
Huddysus. Xapaxrep JBUKECHUS U
B3aUMOJCUCTBUS YaCTHUL] BELIECTBA

3.1.2

Mogenu cTpoeHHS Ta30B, KUAKOCTEN U TBEPIBIX
Tea U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
3THUX MOJIeIIel

3.13

Macca  monekyn. KommuectBo — BemiecTBa.
[TocTostnHast ABoraapo

3.14

TermoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.1.5

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU
UJCAIBHOTO ras3a

3.1.6

AOcomoTHas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOM DHEPrUM TEIUIOBOIO JIBUKCHMS
yactul rasza. [llkana remneparyp Kenbuna

3.1.7

VYpaBHenne Knanelipona — MenzaeneeBa. 3akoH
JanbpToHa

3.1.8

I'azoBble 3akoHBI. M30mpoueccsl B HIeaabHOM
rae C IOCTOSHHBIM KOJIMYECTBOM BEILECTBA:
n30TepMa, U30X0pa, n3obapa

3.1.9

TexHudeckue yCcTpoiicTBa: TepMoMeTp, bapoMeTp

3.1.10

[Ipaktuyeckne paboTel. 3mepeHue Mmaccel
BO3JyXa B KJaccHoW KoMHare. HccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTpaMu COCTOSHMS
Pa3peKEHHOr0 rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU




3.2.1

TepmonuHamuueckas cucrema. BHyTpeHHsA
SHEPrusl TEPMOAMHAMMYECKONM  CUCTEMBI H
CIIOCOOBI €€ U3MEHEHUs!

322

KomnyectBo Temnorel M pabora. BHyTpeHHSS
SHEPIHsi OJHOATOMHOIO UJICAJIbHOIO Iras3a

323

Bunsl  temonepenauu:  TEILUIOIPOBOJHOCT,
KOHBEKLHUsA, u3lydeHue. TeroéMKocTs Tena.
VYiaenbHas TEIUIOEMKOCTh BewiecTsa. Pacyér
KOJIMYECTBA TEIUIOTHI IPH TEIJIONepeIaye

324

IlepBblii 3akoH TepMoaMHAMHUKH. [IpumeneHue
IIEPBOTO 3aKOHa TEPMOJAVHAMUKHU K
u3onpoueccaMm. ['paduueckas HHTepHpeTAIHS
paboThI raza

325

TermoBble  mamuHbl.  [IpuHOUIBL  IEUCTBUS
TerioBbIX MamuH. [IpeoOpa3oBanust >HEpruu B
TeroBbIX MamuHax. Koaddumument monesnoro
nevictBus (manee — KIIJ[) TerioBod MalivHBIL.
Huxkn Kapuo u ero KI1J1

3.2.6

Bropoii 3akon TepmoanHaMuku. HeoOpatuMocTh
IpoLeccoB B Ipupoze. TenaoBble OBUTrATENH.
DKosornyeckue npo0IeMbl TeIIOIHEPTETHKH

3.2.7

Texunueckue YCTPOMCTBA: JIBUIaTeNIb
BHYTPEHHETO CropaHusi, OBITOBON XOJOAMUIIBHHUK,
KOHJIULIUOHED

3.2.8

[Tpaktuyeckue paboTsl. M3MepeHue ynenbHOM
TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COC

TOAHMA BEILIECBA. ®A30BbIE ITEPEXO/1bI

3.3.1

[Tapoo6pa3oBanue u KoHaeHcauus. Mcnapenue u
KUTICHUE. YJenbHas TeuioTa napooOpa3oBaHusl.
3aBHCHMOCTb TEMIIEPATYPBI KUIIEHHSI OT AABJICHMUSI

332

AOCONIOTHAasT M OTHOCUTENbHasl BJIAXKHOCTh
Bo3ayxa. HacelleHHslil nap

333

Teépnoe Tteno. Kpucramnmueckue u amopgHbie
Tena. AHM30TPONHS  CBOWCTB  KPUCTAJIOB.
Kunkue kpuctaiisl. CoBpeMEHHbIE MaTEpHAJIbL

334

[ImaBnenne u  KpucTayuM3auus. Y IejibHas
teruiora riapneHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpOMCTBA:  TUIPOMETP W
IICUXPOMETD, KaJIOPUMETD, TEXHOJIOTUH
MIOJIyYEHUsI COBPEMEHHBIX MaTepHaIOB, B TOM
YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

3.3.7

[TpakTuyeckue paboTsl. M3mMepeHue BIaXHOCTH
BO3JyXxa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA




Onekrpuzanust Ten. OJeKTpudeckuil 3apsa. [lsa

4.1.1
BUJ1A DJIEKTPUUECKHX 3aPsIOB
4.1.2 [IpOBONHMKH, AUDJIEKTPUKHU U IMOJIYIPOBOJHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 Bsaumoneiicteue 3apsioB. 3akoH Kyiona
DneKTpuYecKoe oJe. Hanpsixéanocts
4.1.5 aJeKTpudecKkoro nois. [IpuHiun cyneprno3unuu.
JInHnY HanpsHKEHHOCTH 3JIEKTPUYECKOTO OIS
416 PabGota cunm  BJIEKTPOCTATUYECKOTO  TOJIS.
o ITorennman. Pa3HOCTh NOTEHIIMAIOB
IIpoBOAHUKM M JUAIEKTPUKH B IOCTOSHHOM
4.1.7 ANEKTPUIECKOM oJe. Jusnexkrpuueckas
IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Kongencarop.
4.1.8 OnEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHcaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa
Texunueckue YCTPOWCTBA: 3IEKTPOCKOII,
41.9 NEKTPOMETP,  DJIEKTpOCTATUYECKass  3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIECHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
41.10 IIpakTrueckue paboThI. N3mepenue

BHGKTPOéMKOCTI/I KOHACHCATOpA

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHBIX

CPEJAX
Ycnosus CYLLIECTBOBaHUS IIOCTOSTHHOTO
4.2.1 aneKkTpudyeckoro Toka. Mcrounuku Ttoka. Cuna
TOKa. II0CTOSIHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma a1 yyacTka 1enu
493 ONEKTPUUECKOE  CONPOTHBIIEHHE. Y I€IbHOE
o CONIPOTUBJICHHUE BEUIECTBA
494 ITocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE
o COEIMHEHHE NTPOBOJHUKOB
425 Pabora snextpuyeckoro toka. 3akoH Jxoyms —
o Jlenna
4.2.6 MOIIHOCTb NEKTPUYECKOTO TOKA
OnektpoaBuwxkymas cwia (nanee — I/C) u
497 BHYTPEHHEE COINPOTHUBIIEHUE HCTOYHMKA TOKa.
o 3akon Oma it 1OJNHOM  (3aMKHYTOM)
anekTpudeckoi nenu. KopoTkoe 3amMblkaHue
DNEeKTpOHHAs MPOBOIUMOCTD TBEPBIX METAIIIIOB.
4.2.8 3aBUCUMOCTb  CONPOTHBIIEHHUS METauIOB  OT
TeMieparypbl. CBepXIIpOBOIMMOCTh
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIYYKOB




4.2.10

[TonynpoBonnuku. CoOCTBEHHAss M HpHUMECHas
IIPOBOAMMOCTH NOJYNPOBOIHUKOB. CBOMCTBA p-n
nepexozaa. IloaynpoBoIHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKUt TOK B 3JEKTPOJIUTAX.
DNEeKTpONIUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIU3

4.2.12

Dnektpuyeckuil Tok B razax. CaMoCTOSTENbHBIM
U HECAMOCTOSTEIbHBIN pa3psal. PasnuuHbie TUIIBI
CaMOCTOATENIBHOrO paspsaa. Moianus. [1nazma

4.2.13

Texunueckue YCTPOWCTBA: aMIIepMeTp,
BOJIBTMETP,  peocTar,  UCTOYHMKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIA MO, TEPMUCTOPBI
1 (OTOPE3UCTOPHI, MOITYINPOBOIHUKOBBIN THO,
rajlbBaHUKa

4.2.14

[Tpaktuyeckue pabotbl. M3ydyeHue cMelIaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKa U  €rO
BHYTpPEHHEro  compoTtuBienus. HaOmonenue
JIEKTPOJIU3a

11 KJIACC

Kon
pa3zjiena

Kon nposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

DJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA MHAYKOWA

4.3.1

IlocTrosstHHBEIE Mar"uthl. Bs3aumMmoneiicTBue
HOCTOSHHBIX MarHuTOB

432

MaruutHOoe mone. BekTop  MarHuTHOU
nHaykuuu. [IpuHoun cynepnosuuuu. JInnum
MarHuTHOM wuHaykuuu. Kaptuna nuHuit
MAarHUTHOM HMHAYKUMHA TIOJSI TOCTOSHHBIX
MarauToB

4.3

433

MarautHoe T1oOJ€ TNPOBOJHUKA C TOKOM.
Kaptuna nuHuil nonst UIMHHOTO HPSIMOIO
IIPOBOAHMKA U 3aMKHYTOIO  KOJIBLIEBOI'O
IIPOBOJAHMKA, KAaTyIIKM C TOKOM. OIBIT
Opcrena. BsaumopeiicTBue NPOBOJHUKOB C
TOKOM

434

Cuna Amnepa, €€ MOLyJIb ¥ HAIPABJIECHUE

4.3.5

Cuna JlopeHua, €€ MOIyjb U HallpaBJICHHUE.
JIBH>KEHHE 3apSKEHHOU YacCTHUIIBI B
OJTHOPOJIHOM MarHuTHOM mosne. PaGora cuibl
Jlopenua

4.3.6

SIBJIEHUE IIEKTPOMArHUTHOW MHAYKIUH

4.3.7

IToTOK BEKTOpa MAarHUTHON MHIYKIIMU




OJIC wmHaykuuMu. 3aKOH 3JIEKTPOMArHUTHOMN

4.3.8
nHaykuuu Papanes
BuxpeBoe anexrpuueckoe mome. I/IC
439 UHAYKIMM B TPOBOJHHUKE, JBHXKYIIEMCA
o [IOCTYNATEJIbHO B OJHOPOJHOM MAarHUTHOM
110J1e
4.3.10 [IpaBusno Jlenna
4311 NHpyKTUBHOCTB. SIBI€HME CaMOMHAYKIHH.
T SJIC caMOMHIYKIUU
4.3.12 OHeprus MarHUTHOTO MOJIs1 KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE 10JIe
Texuuueckue YCTpPOWCTBA: [IOCTOSIHHBIE
4314 MAarHuThl, AIIEKTPOMArHUTBI,
o AJIEKTPOJIBUTATENb, YCKOPUTEIH AIEMEHTAPHBIX
YaCTHILl, UHAYKIMOHHAS 1€Yb
IIpakTrueckue paboTHI. N3yuenue
MarHMTHOTO IOJII KaTyIIKdH C  TOKOM.
4.3.15 HccnenoBanne  JIEHCTBUS ~ IIOCTOSIHHOIO

MarHura Ha paMKy ¢ TokoMm. MccienoBanue
SIBJICHHSI QJIEKTPOMArHUTHON MHIYKIHUU

KOJIEBAHUWA 11 BOJIHBI

5.1

MEXAHUWYECKUE 1N 9JIEKTPOMAITI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas CHCTEMA. CB0OOIHBIE
Konebanus. ['apmoHmueckue  KojeOaHUS.
[leprion, wyactora, ammuuTyna u  ¢asa
KoJieOaHmit

IIpyxuHHBIE ~ MasATHUK. MaremaTudyeckui
MasiITHUK

VYpaBHEHHE TapMOHHMYECKHX  KOJEOaHUIl.
Kunemarndeckoe u TMHaMHUYECKOE OMMCAHUE
K0JIe0ATEIbHOTO IBUKCHUS

[IpeBpaiieHre SHEprur NpU TapPMOHUYECKUX
KosneOanusax. CBS3b aMIUIMTYJbI KoJeOaHMMA
UCXOIHOW  BENMYMHBI C  aMIUIUTYJaMH
KoJieOaHUH e€ CKOPOCTH M YCKOPEHHS

KonebarenbHblii KOHTYP. CBobopHbIe
AJIEKTPOMArHUTHBIE KOJICOAHUSI B MJICATBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMH
kosiebanusiMu. Popmysna Tomcona

3aK0H COXpaHEHHsI SHEPTUU B WACATHLHOM
Kos1e0aTeTbHOM KOHTYpE

BrIHyXIIeHHBIE MEXaHWYeCKHe KoJeOaHHs.
Pesonanc. Pe3onancnas KpHUBasl.
BoinyxeHHBIE AJIEKTPOMAarHUTHBIE
KoJIeOaHusI.




IlepeMeHHbII TOK. CunycouanbHbIi
IIEPEMEHHBIN TOK.

MOomHOCTh NEPEMEHHOT0 TOKA. AMILTUTYTHOE
U JICUCTBYIOIEE 3HAYCHUE CHUJIbBI TOKa U
HaNpsHKEHUs

5.1.10

Tpauchopmarop. IIpousBoacTBo, nepenava u
noTpeOieHne  DJIEKTPUYECKOH  DHEprum.
DKOJIOTMYECKHE PHUCKH IPU IPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. Kynbrypa
HCIIOJIb30BaHHUs AIEKTPOIHEPTUU B
MOBCEAHEBHOW KU3HU

5.1.11

Texuuueckue  ycrpoiicTBa:  ceiicMorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUHA
JJIeKTpolepesay

5.1.12

[Ipaktuyeckne  pabGotel.  HccnemoBanue
3aBHCUMOCTH TI€pHOJa MaJblX KoJeOaHHHA
Ipy3a Ha HUTH OT JUIMHBI HUTU U MACCHI Tpy3a.
HccenenoBanue nepeMEHHOTO TOKA B LIETIH U3
IIOCJIEI0BATEIILHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTYILIKU U pe3ucTopa

52

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoCcTpaHEeHUS. Ilepuon. CkopocTb
pacrpocTpaHeHus u JUTMHA BOJIHBI.
[Tonepeydnsle U TPOJOJIbHBIE BOJIHBI

522

#H#HPar#t# Vurepdeperuus u audpaxius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

DNEeKTpOMarHuTHbIE BOJIHBI. Ycnosus
U3JIy4eHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenranus Bextopos E, B u v B
9JICKTPOMArHUTHON BOJIHE B BAKyyMe

525

CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH:
OTpaXCHUC, MMpCJIOMJIICHHUC, noJjrsipusanus,
mudpakius, uHTepdpepeHius.  CKOpOCTbH
OJICKTPOMAT'HUTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

5.2.7

[IpyHIMIBI  pagMOCBA3M U TEIEBUICHMUSL.
Paguonoxanus. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOLIEN cpebl

52.8

TexHuueckue yCTPOMCTBA:  MY3BIKAJIBHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBasi IUAarHOCTHKA
B TEXHHKE U MEIULUHE, pazap,




pPaguoONpUEMHUK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-neup

53

OIITUKA

5.3.1

IIpssMosIMHETHOE pacCIPOCTPAaHEHUE CBETa B
OHOPOJHOM cpene. JIyu cBera

532

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
[Noctpoenne n300pakKeH I B ITIOCKOM 3epKaie

533

IIpenomnenue cBeTa. 3aKOHbI IPEIOMIIEHHS CBETA.
AOCOIOTHBIN MTOKa3aTeb MPEIOMIICHHS

534

[TonmHoe BHyTpeHHEe oTpakeHue. [IpenenbHbli
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUSI

535

Hucniepcust cBeta. CIOXHBINH cOCTaB 0€soro
cBeta. IlBeT

53.6

CoOuparomie M pacceuBalOlIUe JIMH3BI.
Tonkas mmH3a. DOKyCHOE pacCTOsSHHE U
ONTUYECKAs CUja TOHKOM JIMH3bL. [locTpoeHue
n300pakeHUH B COOMPAIOIINX u
pacceuBaromux JuH3ax. Dopmyna TOHKOU
JIMH3EL. Y BelIMYeHHUE, JaBaeMoe JUH30M

5.3.7

IIpenensl NPUMEHMMOCTH TI'€OMETPUYECKON
ONTUKHU

53.8

WuTepdepenims CBeTA. KorepeHTHbie
HUCTOYHUKHU. Ycnosus HaOIIoAeHUS
MaKCUMyMOB 51 MHUHHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

539

Hudpaxims ceeta. Judpakunonnas pemeTka.
YcnoBue HaOMIOIEHUS TTIABHBIX MAaKCUMYMOB
IIpU MAaJCHUA MOHOXPOMAaTHYECKOTO CBETa Ha
IU(QPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmapar, NPOCKIHOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OITHKA,
auQpakmoHHas peméTKa, MOJIIPOUI

5.3.12

IIpakTrueckue paboThI. N3mepenue
nokaszarenst mperomsieHus. MccrnemoBaHue
CBOICTB n300pakeHui B JIMH3aX.
HabmtogeHue nucnepcuu cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

6.1

['panunbl  NPUMEHUMOCTH  KIIACCUYECKOM
MEXaHUKH. [TocTynater TEOPUU
OTHOCUTEJILHOCTH: MHBAapUAHTHOCTb MOMIYJIS
CKOPOCTH CBeTa B BaKyyMe, MPUHIUI
OTHOCUTEIBHOCTH DHHIIITEHHA




6.2

OTHOCUTENHHOCTh OIHOBPCMCHHOCTH.
3aMe;[neHHe BPCMCHHU U COKPAIICHUC NJIMHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3pb Macchl C DHEpPrUeH UM HUMITYJIBECOM
CBOOOJHOW  4YacTUIBl. DHEPrusi  IOKOA
CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U3MKA

7.1

DJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@otonbl. Popmyna Ilnanka cBsi3u 3HEpruu
¢doToHA C ero yacToTON. DHEPrusi U UMITYJIbC
dotoHa

OTtkpeiTHe M uccienoBanue (otorddexra.
OnbIThI AT. CroneroBa. 3aKOHEI

dororddekra

7.1.3

VYpaBuenue OitHmTeiHa i GoTorddexTa.
«Kpacnas rpanuna» gorosdpdexra

7.14

JlaBnenue ceera. OnbiTel [1.H. JIeOGeneBa

7.1.5

XUMHYECKOE NEMCTBUE CBETA

7.1.6

Texuuueckue ycTtpoicTBa:  (POTOINIEMEHT,
¢doToaTUMK, COTHEYHAast OaTapest, CBETOANO

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OmBITEL
Pesepdopra no uccienoBaHuio CTPOCHHUS
atoma. [lmanerapHas Moziesib aToMa

722

IToctynatel bopa. M3inydenue u nornomeHue
(OTOHOB TpU TMEpexofe aromMa ¢ OJHOTO
YPOBHsI JHEPIUM Ha APYyrou. Buael CrieKTpos.
CrieKkTp ypOBHEM SHEPrUM aTOMa BOJOPOAA

723

BonHoBele cBoiicTBa dYacTull. BojHbB 1€
Bpoitnsa. KopryckyisspHO-BOIHOBOH yasln3M.
Jlndpakiys 57eKTPOHOB Ha KPUCTAIIAX

7.2.4

CrioHTaHHOE ¥ BBIHYXJIEHHOE W3IIy4YCHHUE.
Y CTpoHCTBO M MPUHIMIT padOTHI J1a3epa

7.2.5

TexHuueckue yCTPOMCTBA:  CIIEKTPAJIBHBIN
aHanu3 (CHEKTPOCKOIl), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

7.2.6

IIpakTnueckue paboTHI. Habmonenue
JIMHENHYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metonpl  HaOMIOJAEHHUS W PETUCTPALUH
3JIEMEHTaPHBIX YACTHIL

7.3.2

OTtkpbITHE PaINOaKTUBHOCTH. OT1IBITEI
Peseppopna mo  ompeneneHuro  cocTtaBa
paoaKTUBHOTO M3nydeHus. CBoHCTBa alib(ha-




, Oera-, raMMa-u3JIyYeHusl. Bnusaue
PaaAMOaKTUBHOCTH HA KUBbIE OPraHU3MBbI

7.3.3

OTtkpbiTHE IPOTOHA U HEWTpoHa. HykinoHHas
Mojens sipa [eitizendepra — MiBanenko. 3apsin
anpa. MaccoBoe uucio sapa. M3oronst

7.3.4

Anwpa-pacma. DNEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. I'amma-
n3NydeHue. 3aKOH paJroaKTUBHOTO pacmaja

7.3.5

DOHeprust CBsi3M HYKJIOHOB B sijipe. SlnepHble
cuiibl. Jlehekt Macchl sapa

7.3.6

SAnepHble peakuuu. JleJIeHUE U CUHTE3 AP

7.3.7

Anepubiii peaktop. TepMosiaepHbI CHUHTES.
[IpobnemMbl M TEpPCHEKTHBBI  SJIEPHOU
JHEPIeTUKHU. DKOJIOTHYECKHE aCIEKThI
SIICPHOM DHEPrEeTUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpbiTHE
MIO3UTPOHA. @DyHIaMEHTaJIbHbIE
B3aUMOJCUCTBUS

7.3.9

TexHuuecKkue yCTpoucTBa: T03UMETp, Kamepa
Busbcona, siaepHblil peakTop, aToMHast 6oMba

7.3.10

[Ipaktuyeckne  pabGotbl.  HccnemoBanue
TPEKOB YacTHIL (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro Heba. CoszBe3nusi, SpKHe
3Bé3I[BI, IIJTaHEThI, UX BUAUMOC IBHMXXCHUC

8.2

Conneynas cucreMa. IlmaHeTbl 3eMHOM
rpynibl. [[1aHeThI-TUranTbl U UX CIyTHUKH,
KapJIMKOBbIE IUIAHETHI. Mainie Tenma
ConHeYHOH CUCTEMBI

8.3

Comnnie, dorochepa u  armocdepa.
ConHeyHass aKTUBHOCTh

8.4

NcTtouynuk sHeprun ConHua u 3B€31

8.5

3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc, TeMIleparypa, HX
B3aMMOCBs3b.  JluarpamMma  «CIIEKTpaJIbHBIN
KIacC — CBETUMOCTLY». 3BE3ABI TIJIABHOU
IOCJICAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTb) JUIS 3BE3 TJIaBHOMU
IOCJIeIOBAaTEIbHOCTH

8.6

Buytpennee crpoenne 3BE31. CoOBpEMEHHBIE
MIPEACTaBIIEHHS O IPOUCXOKIEHUN U 3BOJTIOLIH
CounHuia u 3B€3]1. DTaribl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['amakTuka.
CrnupanbHas CTPYKTypa lNanaktuku,
pacnpeneneHie  3BE€31, Trasa W IBUIM.
Ilonoxxenne u  nBwkeHue  ConHuna B




lanaktuke. Ilmockas u  cdepuyeckas
noacucTemsl ['alakTuku

8.8

Tunbl ramakTuk. PagroranakTuku U KBa3apsl.
UYéEpHble AbIpHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bo3pact u
paguyc Bcenennoil, Teopus bosbiioro
B3pbIBA. Mogens «ropsdyel BceneHHOWY.
PennkroBoe nznyuenue

8.10

MacmtaOHas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménusle mpoOieMsl

ACTPOHOMUH

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. ®usuka, 10 knacc/ Msikumes I'.4., byxosues b.b., Corckuit H.H.;
nop penakuuent [lapdentoeBoit H.A. AxunonepHoe o6miectBo «3narenbeTBo
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2. ®usuka, 11 knace/ Mskumes I'.JI., byxosies b.b., Uapyrun B.M.
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6. [[TaxmaeB H. M. ®u3nyeckuid 3KCIEPUMEHT B CPEIHEN IIKOJIE:
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11. CaypoB 1O. A. ®usuka B 11 wiacce: Monuenu ypoKOB: KH. ISt
yuutens / FO. A. Caypos. — M.: [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Kabapaun O. @., Opnos B. A., OBenuunk 3. E. u np. / Tlox pex. [Tunckoro A.
A., Kabapauna O. ®@. @uszuka. 10 k1. YriryOneHHbI ypOBEHb

2. Kabapnun O. @., I'nazynoB A. T., Opnos B. A. u ap. / Ilox pen. ITunckoro
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