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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuéroM (enepanbHOil paboueil mporpaMMmbl BOCIHTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0pazoBaTeIbHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MuUpa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢uszuke coorBeTcTBYET TpeboBaHusiMm GPI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKMIPEIMETHBIX CBsi3ed (QU3UKU C
€CTEeCTBEHHO-HAYyUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eNn U3ydeHus: PU3NKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus, MIAHUPYEMbIE
pe3yiabTaThl  OCBOCHHMS Kypca (U3UKHU: JIUYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

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

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay mno rojgam o0y4eHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatomiem mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, HM3y4aeMbIX XHMHEH, OuoIoTHEl,
dbusndeckoir rTeorpaduert W acTpoHomMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaliOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MTO3HAHUS MIPU BHITIOJTHEHUU UMH YUYE€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeIHEro 00111eT0 00pa30BaHMUs MOJI0KEH
pAI uaen, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

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



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QuU3MKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce duzuku npemnoiaraet 3HakoMCTBO
C MIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
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 d3JIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAaHEero oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyueckue Teopuu (PpopMHupoBaHUE TMPEJCTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allUd HKCHEPUMEHTAIBbHOW AESTEIbHOCTH OO0yYarolUXCs.
J1s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpaMmMe
no ¢u3uke OObEAMHEHbI B OOUIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX PadoT.
Brinenenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIAECTCS yYaCTHUKaMU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOEHHOCTEW MIIAHMPOBAHUS M OCHalleHusi kabuHera usuku. [lpu
ATOM oOO0O€ecleurBaeTCsl OBJIaJICHHEe OOyYarolMMHCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE H3MEpPEHUS, HMCCIEIOBaHUSI 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OTIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO pAaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Ipu 5TOM n71s1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKOl MOJIENIbIO, 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 MPOTeKaHUsl (U3UYECKUX SBJICHUUM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue 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 YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xkaOuHeTe (PU3MKHU JOKHO OBITH HEOOXOIHMMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(U3MKe YUEHUUECKUX MPAKTUUECKUX paboT U JEMOHCTPALlMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOE 0o0opyaoBanue (HopMUpYyETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHONH JIOCTATOYHOCTH U 00OecleYrMBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX SBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YUYEHHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJI€ TEMATHUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKhue KOMILIEKThI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI Ha KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX W IMU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1aOOpaTOpHil.

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

e (¢opMupoBaHHE HHTEpeca U CTPEMJICHHUS OOy4YalOIUXCA K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBanue yMeHHUU OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3nUecKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

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

JlocTrkeHne 3TUX Leneld 00ecleunBaeTcsl peleHueM CIEeNyIOIUX 3a1a4 B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHus:

e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAsS MEXaHUKY, MOJICKYJISApHYIO (HU3UKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKY;

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



e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOMN
bu3nyeckod MOJENbI0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSITEILHOE
co3/laHue PU3NUECKON MOJEINH, aICKBATHOU YCIOBUSM 3a]1auu;

e TMOHUMaHHUE (PU3MUECKUX OCHOB M TPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpexny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO IJIAHUPOBAHUS U TMPOBEIICHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAIM3a W UHTEpIpeTaluu UHPOpMAIUU,
OTpeIeNIeHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JaHHWE YCIOBHUM IJI Pa3BUTUS YMEHUU IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JEATEIHHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOILEro
o0pa3oBaHus OTBOJAUTCS B TeXHOJIOrn4eckoM npoduie 136 yacos: B 10 kiacce — 68
yacoB (2 yaca B Hefienro), B 11 kimacce — 68 yacoB (2 yaca B HEJIEI0); B COIUAIBHO-
AKOHOMMYECKOM U TyMaHuTapHoMm npoduisix 68 vacos: B 10 kimacce — 34 gaca (1
yac B Heienro), B 11 kimacce — 34 gaca (1 gac B Heiemio).

[Ipennaraemeiii B mporpamMme 1o (U3MKE TMEpeueHb JIabOpaTOPHBIX U
MPAaKTUYECKUX PabOT SABISIETCS PEKOMEHJOBAaHHBIM, YUYWUTENb [EJaeT BHIOOP
MpOBEJEHUSI J1a00paTOPHBIX pabOT M OMNBITOB € YYETOM HMHAUBUYATbHBIX
0COOEHHOCTEN 00yJaromuXcs.

COAEPKXAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUS

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

MogenupoBaHue (QuU3NUECKUX SIBIEHUU U mpoleccoB. HayuHbie THIOTE3HI.
®dusnuecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

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

Jlemoncmpayuu

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

Paszngena 2. Mexanuka
Tema 1. Kunemamuka



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

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBbHOW TOYKH, WX NPOEKIMU HA OCU CHUCTEMBbl KOOpJHHAT.
CrnoxxeHue nepeMenieHui U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMENICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHe CBOOOHOTO Ma CHHS.

KpuBonuHeitHoe nBukeHue. J[BUKEeHNE MaTEPUAIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
Ilepuon u wactora ob6pamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUTKOCTPALUA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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

N3mepenue yckopeHnusi CBOOOIHOTO MaJeHUsI.

Hanpagnenue ckopocTy Ipu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3yyeHne HEpaBHOMEPHOTO JIBHKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpPOCTH.

UccnegoBaHnne COOTHOLICHUSI MEXAY IyTAMHU, IPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutrensHOCTH  lamunes. IlepBeii  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa mis
MaTepuagbHON TOUKHU. Tpernii 3aKkoH HproTOHA 1151 MatepuaibHBIX TOYEK.

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

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



Tpenue. Bunsl Tpenus (okosi, CkoyibxeHus1, kauenusi). Cuna tpenust. Cyxoe
Tpenne. Cuna TpeHUs CKOJIbXKEHUSA U cuia TpeHus nokos. KoadduimeHt TpeHus.
Cuna conpoTUBJIEHHS MPU ABHKEHUU TeJla B )KUIKOCTH WU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CWJIbI OTHOCUTEIBHO OCH BpameHus. [lmedo cuiibl. YcnoBus
paBHOBECUSA TBEPIOIO TEJIA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIeHrE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEJL.

Bropoiu 3akon HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMaliui.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTaJICHUH.

CpaBHEHME CHJI TPEHHUS MMOKOS, KAUEHUS U CKOJIbKEHHS.

YcnoBus paBHOBECUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3yuenue aBMKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pa3iie, OT Ux aedopmarium.

HUccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalCHU.

Tema 3. 3aKkonwvl coxpaneHus 6 MexaHuKe

NmMnynbc MatepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWibl M1 M3MEHEHUE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunernueckass sHepruss MaTepuaqbHOM TOYKH. TeopemMa 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToreHmmanbHas SHEPTUS yIpyro
nedopMupoBaHHOU NPYyXUHBL. [loTeHIIManbHasE YHEPTHS Tesia BOJIM3U MOBEPXHOCTH
3eMJIH.

[ToreHnmanbHbBIE M HENOTCHUHAJIbHBIE CHUJIBI. CBsa3p  pabOTHI
HEMOTECHIIUAIBHBIX CHJI C ©BMEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHECHUS] MEXaHUYECKOM SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



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

Jlemoncmpayuu

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonvl

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne cBsi3M pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPrUu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast Qu3uKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. duddysus. Xapaktep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoAEnu CTpPOEHUsS Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACANIbHOTO raza. AOCONIIOTHas TeMmIepaTrypa Kak Mepa
CpeoHEW KWHETUYECKOW SHEPrHM TEIUIOBOrO JBMXKEHHMS dacTul rasa. [llkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omponecchl B HACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHWE H3OMPOLECCOB: H30TEPMA, H30X0pa,
nzobapa.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME UCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHH.

OmnbITel 0 TU(PGY3UN KUAKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO ABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JIOKAQ3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBUA.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.



OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHMUI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEeMBI U coco0bI €€ n3MeHenus. KonndecTBo TemioTel u pabora. BHyTpenHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIonepeaye.

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

BTopoii 3akon TepmMoanHaMuku. HeodpaTUMOCTh ITPOIIECCOB B MIPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL  AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nericTBus TeruioBor MammHbl. [ukn KapHo m ero ko3d@uIMEHT MOJE€3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKW u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JTaTyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALIHS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3yXa (OMBIT C BO3YIITHBIM OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATEINsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeujecmea. Dazoevie nepexoont

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS H
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHBIH map. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.



Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIHS CBONCTB
kpuctamnoB. JKunakue kpuctamibl. CoBpeMeHHblE MaTepuaibl. llnaBienue u
KpUcTaJUTU3anus. Y IeIbHas TerioTa miasneHus. CyOaumanus.

VYpaBHeH#HE TEIIOBOro OanaHca.

TexHuueckne yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU MOJYYEHHSI COBPEMEHHBIX MAaTepHaloB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACKIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Cnioco0ObI M3MEPEHHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILNTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTAIUIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3mMepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTrpoauHamMuKa
Tema 1. dnekmpocmamuka

DIIeKTpU3aLHKs TEI. DIEKTPUUECKUN 3apa. J[Ba BUa JIEKTPUUECKUX 3apsAIOB.
[IpoBOIHMKM,  [OHMAJIEKTPUKA W TMOJYNPOBOJHHUKHA. 3aKOH  COXPAaHEHUS
BJIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuumn
CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
T10JIA.

Pabora cun anekTpocrarudeckoro moss. [Torenmuan. Pa3HocTh MOTEHIIUAIOB.
[IpOoBOIHUKM M AUABIEKTPUKU B BJIEKTPOCTATHUUECKOM MoJie. JuaniexkTpudueckas
NPOHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M IMPAKTUYECKOE TMPUMEHECHHUE: SIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN armapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopelicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKECHHBIX TEIL.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3allnTa.

JIM3IEKTPUKU B SIIEKTPOCTATHYECKOM MOJIE.



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

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 yyacTKa LEeu.

DIIEKTPUYECKOE CONMPOTUBIICHUE. Y AEIBbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

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

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

DJIEKTPOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuitbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWJIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TJTONIAIY MOMEPEYHOTO CEUEHUS U MaTEepHAIIa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS MPOBOAMMOCTD JTHOJIA.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

N3mepenure 37eKTPOABUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUSI.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHasd (yHKIMS,
napaboia, runep0oia, ux rpaduKkd 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)XEHHE B KUBOH npupojae, aud@ysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U ra3oB,
ANEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JAHCCOLMALNS,
rajibBaHHKA.

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

Texnonocus: npeoOpa3oBaHHE IBUKEHUU C HCIOJIb30BAHMEM MEXaHU3MOB,
Y4ET TpEeHUST B TEXHUKE, NOMAIIUITHUKH, HCHOJb30BAHHE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAHOMAaTEpPUAIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3aIUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
KCEPOKC, CTPYUHBIH IPUHTED, ANEKTPOHArpEeBaTEIbHbIE puOOpHI,
AIEKTPOOCBETUTEINbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa
Tema 3. Macnummnoe none. InNeKmpoMazZHUMHAA UHOYKUUSA
[TocTosiHHbIe MarHUTHI. B3auMmoielicTBuE MOCTOSSHHBIX MarHUTOB. MarHuTHoe
nosie. Bektop maruuTHOM MHAYKIUU. [I[pUHITUT CynepnoO3UIIM MAarHUTHBIX TIOJICH.



JluHnM MarHuTHOM WHAYKIWU. KapTuHa JIUHUNA MAarHUTHOM HWHOYKUWAH TOJIS
MMOCTOSHHBIX MAarHUTOB.

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

Cwita Amnepa, €€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaBJICHUE. [|BUKEHUE 3apSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cusl JlopeHna.

SlBnenHue 3neKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OIJIEKTPOABMXKYIIAS CWIa HWHAYKOUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NupykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYIIAs Cuia
CaMOMHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

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

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JlelictBrue cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

SIBneHne 3NMEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenna.

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

SIBneHne caMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3y4yeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccenenoBanne neCTBASI MOCTOSTHHOTO MarHWTa HA paMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Pasznea 5. Kosie0anus 1 BOJHBI



Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKUE  KoJieOaHWUS.
[Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaitieHue 3HEPTUM NPU rAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPIr'uU B UJI€aIbHOM K0JIe0AaTeIbHOM KOHTYPE.

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

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJAHOE€ W JACHCTBYIOIEe 3HAYEHUWE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpancdopmartop. IlpousBoacTBo, nepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEPIruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
WCIIOJIB30BaHUs SJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHudyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUHU dJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMBbI (MIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).

HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNS.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

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

UccnenoBanne nepeMeHHOTO TOKa B LIETIH U3 MOCIIEI0BATEIBHO COSUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 80TIHbL



Mexanuueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JyiMHAa BOJHBL. [lomepeyHble W NPOJONBHBIE BOJHBI.
Nurepdepennus u qudpaxiys MeEXaHUIECKUX BOJIH.

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

DIJIEKTPOMATHUTHBIE BOJHBI. Y CIIOBUSI U3JIYUYCHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpoMmaranutHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37EeKTPOMArHUTHBIX BOJH. [[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBA3Y U TeNEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTHKA B TEXHUKE W MEOULHHE, panap,
paauoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-mneus.

Jlemoncmpayuu

OO6pazoBanue U pacIpPOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak UICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu 1 Audpakiinu MEXaHUYEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM H
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPEITIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsMonnHENHHOE pacnpoCTpaHEHUE CBETa B
OJHOpPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKEHHUS.

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

Coluparoiue u paccenBaroiue JUH3bl. ToHKas TuH3a. DOKYyCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOW JMH3KI. [locTpoeHne n3obpaxkeHui B cCOOUparOMMNX U
pacceuBaromnx JuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJTUYECHHUE, 1aBAEMOE JTUH301.

[Ipenenpl IpUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.



BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOM
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
(dboToanmnapaT, MNPOEKIMOHHBIM amnmapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISPOUSI.

Jlemoncmpayuu

[IpssMmonuHeiiHOEe pacnpocTpaHEHUEe, OTPAKEHUE U MPEIOMIICHUE CBETa.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojienb cBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUMN B TMH3aX.

Mopnenn MUKPOCKOIIA, TEJIECKOTA.

Hab6nronenne natepdepeHnuu cperTa.

Habmronenne nudpakunu cBeTa.

Habnronenne gucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipus3aiium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenue nokazaresns npeaoMIeHUs CTeKIa.

UccnenoBanne cBOMCTB N300pakeHUN B TMH3aX.

Habnronenne qucrepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNUAIBLHON TEOPUU OTHOCUTEIbHOCTH

['panuLIBI TPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAaKyyME,
NPUHIMI OTHOCUTEJIBHOCTH DWHIIITEHHA.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHEL.

DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PESITUBUCTCKOM YaCTUIIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. Inemenmot K6aHMOB0U ONMUKU



®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoTOHA C €ro YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.
OtkpeiTue n uccinenopanue horodrpdexra. OnbiThl A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue DitHmreitna nus dotodddexra. «KpacHas rpanuia»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JIeGenena.
XUMHUYECKOE IEMCTBUE CBETA.
TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
(dboTonaTumK, coHEUHas ObaTapesi, CBETOIUO.
Jlemoncmpayuu
®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
NccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.
Creronuo.
Conuneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogaens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Buasl
criekTpoB. CIIEKTp ypPOBHEW SHEPTUU aTOMA BOAOPO/IA.
BosHoBbIe cBolicTBa yacTull. Bonnsl ne bpoitnsa. KopmnyckynsipHO-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.
HaOnronenue nuHeHYaThIX CIEKTPOB U3TyUCHUSI.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul
HaOnronenue nuHeRYaToro crekTpa.
Tema 3. Amomnoe a0po
DKCNEPUMEHTBI, JOKA3bIBAIOIINAE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paguoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziayudeHus.  BrusiHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.
OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.



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

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHblie cuibl. [edext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepuwiit peaktop. Tepmosinepusiii cunte3. [IpoOGiaeMbl U TMEPCHEKTUBBI
AIEPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHUE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOoJIelcTBUSA. EquHCTBO pusnueckoil KapTUHBI MUpA.

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

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. JDieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTUS aCTpOHOMUU. [I[puKknagHoe U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHUH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

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

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHBIE NBIPHI B AIpax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajgakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTpPOHOMUH.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPE/IeNIEHNs] TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us CEeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, minanet, Miueunoro Ilyru.



O0o0mamwiee NOBTOPeHHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIMATILHOM M 3TUYECKOU chepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOU Hay4yHOUN KapTHHE MUPaA, POJib (U3UYECKOU TEOPUH B
(dhopmMupoBaHUM TIPEACTaBICHUM O GU3UYECKON KapTUHE MUPA, MECTO (HU3UUECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBIISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYUYHOI'O
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pellleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl W MX MPOEKIMH HAa OCH KOOPJWHAT, CIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, MNpU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOW MpUpOJE, KoyieOaTelbHbIC
JBIKEHUS B )KMBOM MPUPOJIEC, ONTUUECKUE SBJICHUS B KUBOW MPUPOJAE, JACHCTBUE
paualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALINYECKON pelIETKU, CIEKTPAIbHBINA aHAIIN3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
(dhoTochEéMKa 3eMHOM MTOBEPXHOCTH, MIPEICKAa3aHUe 3eMIICTPSCCHUH.

Texnonoeus: JHUHUM OHJIEKTpONEpeAad, TEHEpaTop MEPEMEHHOT0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajap, pPaaHuONpPUEMHUK, TEIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHKEHHE CIIEIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMHA B COOTBETCTBHHU C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN TPk IaHCKON HACHTUYHOCTH, MATPUOTHU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIero Gu3nyecKkoil HaykKe;

5) Tpy10BOr0 BOCIIMTAHMS:



HMHTEpeC K pa3inu4HbiM cdepaM MNpodhecCHOHAIBHOU NESITeNIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHbBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 0Opa3OBaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JIOrM4eCKOro BOCIMTAHMS:

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

IJIAHUPOBAHHUE U OCYUIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIed YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH HKOJOTHMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeNIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENNFHO  (DOPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIETU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYHS B  paccMaTPHUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBHI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIIEICTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHONH TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOJaMHU
(bu3nYeCcKoi HayKH;



BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro cojiep KaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

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

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTHHAIIBHBIC MOXO0/Ibl U PEIICHUS;

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

Pabora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUS MHPOpManuu (PU3NUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOJII0/ICHNEM TPeOOBaHM I SPrOHOMUKHU, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHns, MPaBOBbIX U JITUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUUYHBIX (dopmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILMU U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dhopmy npencTaBiIeHUs: U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBeEpPCaJbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBJISITH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JAESATEILHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyalluid U  cMsr4aTh
KOH(JIMKTHI;



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

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUN C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBH,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMaH/bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMyIUPOBATH
coOCTBEHHEIC 3a/a4H;

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

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIaCTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

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

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce mocTKeHNS TMIHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI 110
¢uzuke IS YPOBHS CpelHEero ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIIEHCTBYETCS OMOTIMOHAITLHBIN HWHTEJUICKT, MIPEAIMOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIanTUPOBAThCA K
HOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JTOCTHKCHHUIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAITBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenus B 10 kiaacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTtepualibHas TOYKa, MHEpLHAJIbHAsl CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ia3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PelIeHUH (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJIEHUS (MPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE,
CBOOO/IHOE TaJICHUE TeJ, NBHXKEHUE MO OKPY>KHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOyYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
M3MeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKJICHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJICHCAIMs, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIEHHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpoIleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aP/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yysl (U3NYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIBLHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBUXKEHUS MOJIEKYJ, CpEIHEKBaIpaTUuyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJ€HUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TMPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpaHEHUs HMIYJibCa,
MNPUHLNN CYHEPHO3ULUA CUJI, TPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MMPUHIIUIIBI JJEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MAaCHOTO UCMOJb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOJAUTH OMBIT U ()OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

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

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4EeOHO-HUCCIENOBATENbCKON U MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7add C SBHO 3aJaHHOM (U3UUYECKOW MOCIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ PElIeHUs], MPOBOJUTh PACUYEThl U OLICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

MCIIOJIB30BaTh MPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITMOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TOIYYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHus: 0€30MAaCHOCTH TMpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, JJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBLHO pacHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K koHy 00yuenus B 11 kj1acce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POopMHUpOBAHUU
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 MOJEINEH:
TOYEUHBIN AJEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sipa MpU pelieHur (U3NYECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIHUMCS 3apsii, 3JIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUS CBETa,
dhotornexkTpudeckuid 3pdext (hoTtodrPdexT), cBeToBOE JaBlIeHHE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBIIEHUS (MPOLECCHI), HUCMOJb3ys (PU3UUYECKUE BEIMYUHBI:
ANEKTPUYECKUN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W cujla TOoKa B MpoIecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs] CHUJIa JUH3bI, IPU OMNHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(hopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BEIUYUHY C IPYTUMU BEIUUYNHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(¢u3nyecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPTUsl CBI3U



aTOMHBIX SIIEpP, NpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAUECHHS M EIUHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONIME JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
MHIYKIINH, 3aKOH MPSIMOJIUHEHMHOr0 pacrpoCTpaHEHUs CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOTO 4uclia, MocTylathl bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

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

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

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBath nIpodiaeMy/3aaady U TUIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIMOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIEI0OBATh 3aBUCUMOCTH (PU3UYECKUX BEJIUYHUH C UCIOJIH30BAHUEM MPSMBIX
U3MEPEHUN: TMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJIbTAaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHuUS,

coOroAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4YEeOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PAcUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;



perraTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3ndecKkue SABICHNUS,

MCITOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHOH WHGOPMAINK, TOTYYEHHON W3 pPa3IHYHbIX
WCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3IndaTh yCIOBHs MX 0€30MaCHOTO HMCIIOJIh30BAHUS B MIOBCEIHEBHOU
KU3HU;

MIPUBOJNTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (PM3HWKE B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
YCTPOWUCTBAMH, JJIi COXPAHECHUS 3OPOBbSI M COOIOICHUSI HOPM SKOJIOTHUYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIe C BBHINOJHEHUEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpPENeNiaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KIOTO U3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHME (136 yacoB)

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpoabnsie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O IO3HAHUSA
1.1 ®u3uka ¥ METOAbI HAYYHOT'O TTO3HAHUS 2 brbamorexa LOK
' eH A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemaruica > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Hlusamica 7 https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
32 OCHOBBI TCPMOHHAMHKL 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

@da30BbIE IEPEXOBI

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

Hroro no pasneny 24
Pasnen 4. JIEKTPOJAUHAMUKA
bubmnoreka [IOK
4.1 1
UICKTPOCTATHIA 0 https://m.edsoo.ru/7f41b£72
47 ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B 12 bubnnorexa [JOK
' pAa3JIUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrtpouabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
MaruautHoe nose. DJeKTpOMarHuTHas bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnYecKUe U 31EKTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHnYecKUe U 31€KTPOMarHUTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnoreka [IOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbLHOM TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®PU3UKA
. bubnnorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 hitps-//m.cdsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmnoreka [IOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pasznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubmuoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o0u1aromiee MOBTOpEHNE 4 ngg;;f;igg}; 41c97c
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 H 4 pup 1 bubmuoreka [JOK
ay4HbI€ METO/Ibl TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIeT0 MUpPA
Posne 1 MecTo Gpu3uku B

) (hopMHpPOBaHUN COBPEMEHHON 1 bubmmorexa [IOK
Hay4YHOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIeATEIbHOCTH JIIOIEeH
MexaHuueckoe JBHKEHUE.

3 OTHOCHUTEIHFHOCTH MEXaHHUYECKOTO 1 bubmuoreka [JOK
nemxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIUHEIHOE bubmmoreka [IOK

5 1
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHOe najeHue. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiinoe ABUXEHUE.

7 I[p ’KeHre MaTepUalbHON TOUKH IO 1 bubmorexa LOK

BIDKEHHME MAaTepUaIbHON TOUKH
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/IH OTHOCUTCJIBHOCTHU

Kunernueckas sHeprus

Bub6nuoreka [JOK
8 lNanunes. MaepuuanbHble CUCTEMBI
o https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssiii 3akoH HeroToHA
Macca tena. Cuna. [Ipunuun
9 CyNepIo3uLMK cWI. BTropoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 115 MmaTepuanbHON TOYKU

10 Tperuii 3akon HeroToHa 114 bubmmorexa [IOK
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TaroreHus. Cuna

11 TspKecTu. [lepBas kocMuueckas bubmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuia conpoTUBIIEHUS IPU bubmmoreka [IOK
JIBWKEHUU TEJIA B )KUAKOCTU WU https://m.edsoo.ru/ff0c3{76
rase
[TocTynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubmmoreka [JOK
tena. MoMeHT cuibl. [liieuo cuel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO TeJIA
NMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBHKEHUE

16 PaboTta 1 MOIIHOCTH CHIIBL. Bubnuoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuaibHOW TOUKH. Teopema 00
M3MEHEHHU KMHETHYECKON SHCpPIrUuun

17

[TorenumanpHas 3Heprus.
[loTeHuumanpHas SHEPTUS YIIPYTO
ne(GopMUPOBaHHON MPY>KUHBI.
[loTenuumanpHas sHEPrUs TENa
BOJIM3U TIOBEPXHOCTH 3EMITH

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

18

ITorenuumanpHbIC U
HENoTeHUUaIbHbIE CHIIbL. CBS3b
paboThI HEMTOTEHIIMATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKON SHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPrUun

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JIaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOU
SHEPTUU TeJa Ha MpUMepe
paCTsKEHHUS PE3UHOBOIO KIYTay

20

KonrponsHas pabora o Teme
«Kunemaruka. /IlnHamuka. 3aKOHbI
COXPAHCHUS B MEXaHHUKE)

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE IBUKECHUE.

Auddysus

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

22

Xapakrep IBUKEHUS U
B3aUMOJICICTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI



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

23

Macca monexyi. KonnyectBo
BemiectBa. [loctositHHast ABoraapo

24

TemoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. Illkana remneparyp
Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoIoTHas TeMIiepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
MEX]y apaMeTpaMH COCTOSHHS
Pa3pex)EeHHOTO ra3a

29

H3onporecchl B nealbHOM rase u
uX rpaduueckoe mpecTaBlIeHUE

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

30

BryTtpeHHss dHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
crocoObl e€ m3MeHeHus. KomnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOI'O UJI€ATLHOTO
rasza

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

31

Bunel reruionepenaun

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

32

VY nenbHas TEINIOEMKOCTE BEIIECTBA.
KonuuecTBo TemnoTs! npu

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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Teruionepenave. AauadbaTHeIii
nporiecc

I1epBblil 3aKOH TEPMOAVMHAMUKHY U

Bubnuoreka [JOK

33
€ro IMpUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
HeoGpaTumocTs mporeccoB B
34 npupoje. Bropoi 3akoH bubmmorexa LIOK
' P https://m.edso0.ru/ff0c6230
TEPMOJMHAMHUKHU
35 [punuun nevicteus u KIT/ Bubnuoreka [JOK
TEIUIOBOW MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKonornyeckue mpoodIemMbl
TEIJIO3HEPTeTUKU
Oo6o0maromuit ypok
38 «Monekyns HaS}III:bI/ISI/IKa OcHoBBI bubmiorexa LOK
YV ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmorexa LIOK
yAp | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHS. bubmmorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComoTHAS U OTHOCHTEIBHAS
41 BJIQXKHOCTH Bo3ayxa. HaceIleHHbIH buGnnorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmueckue u
amop¢HbIe Tena. AHU30TPOIHS
. bubmuoreka [JOK
42 CBOMCTB KpucTaioB. JKuakue

kpuctayabsl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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IInaBnenue u KpucCTallin3anus.

Bub6nuoreka [JOK

43 VY enpHas TEIUIOTA IJIABICHUS.
a https://m.edsoo.ru/ff0c6708
Cyb6numarus
Bubnuoreka [JOK
44 VYpaBHeHUE TEIUIOBOroO OajaHca
p https://m.edsoo.ru/ff0c6820
OnaexTpu3anud Tell. DIeKTPUIECKUN
45 3a pI[ a a dJIeK Ie):CK bubmmorexa [IOK
sin. JIBa BU JIEKTPUYECKUX
PAA a P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI IPOBOIHUKU 3aK(I:H buGnnorexa LIOK
yip ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 3IEKTPUUECKUI buGnnorexa LIOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTD IIEKTPUYECKOTO
43 nosist. [lpuHnun cynepno3uuuu bubmmorexa [IOK
AJIEKTPUYECKUX NoeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
Pabora cuit 31eKTpoCTaTHYECKOTO
49 noist. [lorennuan. PasHocTh buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c600
MOTEHIINATI0B
IIpoBOAHUKY U AUIIEKTPUKU B
50 ) F;K OCTATHYECKO ope bubmmorexa LIOK
JIEKTPOCTATUY M IIOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
N Bubnuoreka IIOK
51 Onexrpoémkocts. Konaencarop i

https://m.edsoo.ru/ff0c7126



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

52

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JIaGoparopnas pabota "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIIMIT NENCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAIHLHOTO
amnmnapara, CTpyHHOro nIpuHTepa.
DneKTpocTaTU4ecKas 3alluTa.
3a3eMIIeHHE AIEKTPOTIPHUOOPOB

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenune. 3akoH OMa Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, ApAIICIBHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTtopHas
pabota «M3y4eHne cMenaHHOro
COCZIMHEHUS PE3UCTOPOBY

0.5

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

57

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[>oyins-Jlenna

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Juist MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

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

59

DneKTpOHHAas IPOBOJAUMOCTb
TBEP/BIX METAJJIOB. 3aBUCUMOCTD



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

CONIPOTUBJIEHUS] METAJJIOB OT
TemMiiepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUYECKUI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOHUKH, UX COOCTBEHHAS

61 U IPUMECHAsl IPOBOAMMOCTD. bubmmoreka [IOK
CaoiicTBa p—n-riepexoa. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE PUOOPEI
DNEeKTpUUECKU TOK B pacTBOpPax U

6 pacIiuiaBax 3J€KTPOJIUTOB. bubmmorexa [IOK
DNEeKTpOoNIUTHYECKAs! AUCCOLMALIHSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DNEeKTPUYECKUM TOK B rasax.

63 CamMoCTOSITeNTbHBIN U bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [tazma
DnexTpudeckue npudopsl U

64 YCTPOMCTBA U UX NPAKTUUYECKOE bubmmorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o06maromui ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme

66 «Onekrpocraruka. [TocTosHHBIH bubmmoreka [IOK
3JIEKTpUYECKU TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBHblitl ypok. KonTponbHas bu6mmoreka [IOK

pabota no Teme "DneKTpoArHAMHKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHbIit ypok. O600marommii

ypok 1o temaMm 10 kiacca

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

1 B3auMojieicTBHE. MarHuTHOE ToJIe. | bubmuoreka [JOK
BekTop MarHuTHOM MHAYKLHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUUU
MarauTHO€ 1oJIe MPOBOIHHUKA C

) TokoM. OnbIT Dpcreaa. | bubmmoreka [IOK
B3anmopeicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yuenue

Bbubnuoreka [JOK
3 MAarHUTHOTO I10JI KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaGoparopHas paboTa | | bubmmoreka [IOK
«HccnenoBanue neucTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO | bubmmoreka [IOK
gactuiy. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpoMarHuTHasi UHIYKIUS. |

IToToK BEKTOpa MarHUTHOM



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

unaykuuu. DJC uHAYKIUU. 3aKoH
3JEKTPOMArHUTHON UHIYKIIUU
Dapanes

JIaGoparopHas paboTa
«HccnenoBanue sBICHUS
AJEKTPOMArHUTHON UHIYKIIUN

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

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIUHU. DHEPIHs
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJIe

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

TexHuueckue yCcTponucTBa U UxX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTaPHBIX YACTHII,
MHIyKLIHUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas
WHTY KLU

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

11

KonrponsHas pabora o Teme
«MarnurtHoe 1oue.
DNeKTpOMarHuTHasi UHIYKLIUS

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0Oo/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnUuecKue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpamienue sHepruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MacChl
rpy3a»

14

KonebatenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoseOaHus B UI€aTbHOM
Kose0aTeTbHOM KOHTYpE. AHAIOTHS
MEXITy MEXaHUIECKUMU H
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

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

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

16

[IpencraBnenue o 3aTyxarMmMx
KoseOaHusx. BeIHYXIEeHHBIC
MeXaHUYECKHE KOJIeOaHHUsl.
Pesonanc. BeinyxaeHHbie
ANEKTPOMArHUTHBIC KOJeOaHus

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

17

IlepeMeHHBIN TOK.
CuHyconaIbHbII IEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HANIPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponusBoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKA, JIMHUH 3JIEKTpoIepeaay

DKOJIOTrM4ECKHE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

20 KynsTypa ncnosnb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
HKUZHU
MexaHnudeckue BOJIHBI, YCIOBHS

acripoctpanenus. llepuon.
21 I():KOpPOCTLppaCHPOCTpaEIeHI/IH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paTuoOCBA3U U

24 TeneBuacHus. PazButue cpeacts
cBs13u. Pagnonokanust

)5 Konrponsnas pabdora «Konebanus u bu6mmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTpaHEHUE

%6 CBETa B OJHOPOJHOMU Cpejie. bubmmoreka [JOK

ToueuHsblil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 orpaxxeHus ceera. [loctpoeHue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKalie
IIpenomiienue ceera. [lonHoe
73 BHYTpPEHHEE OTpPaKEHUE. bubmmoreka [IOK
[IpenenbHblii yroJ MoaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAXKEHMUSI
29 JIaGopatopHas pabora «3mepenue bubmmoreka [IOK
IOKA3aTelIs IPETIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3odpakeHuit
30 B nuH3e. DopMyiia TOHKOM JTUH3BI. bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JuH3bI
JIaGoparopHas paboTa
31 «HccnenoBanue CBONCTB
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
0 6emnoro csera. Ler. JlaboparopHas
pabota «Habnonenue aucnepcuu
CBETa»
3 Wutepdepennus cera. Audpaxims bu6mmoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI M yCTPOUCTBA
35 Y yCTIOBHS BX O€30MacCHOTO
IPUMEHEHHS
36 I'panuipl IPUMEHUMOCTH bu6mmoreka [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynarel cienuanbHOU TEOPUU

OTHOCUTETBHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE bubmorexa [TOK
' https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAIICHUE ITTUHBI
OHeprus U UMILYJIbC
18 peNATUBUCTCKON YacTUlbl. CBS3b bu6mmoreka [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi MoKos
Konrponsnas padora «OnTHKa.
39 OCHOBBHI cEIIHAIBHON TEOPUH buGnnorexa LIOK
P https://m.edsoo.ru/ff0cf6£0
OTHOCUTEIbHOCTHY
40 ®oronsl. opmyina [Inanka. bu6mmoreka [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBbITHE U HCCIIENOBAHUE Eu6 1IOK
HOJIIMOTEeKA
41 otod(dekra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsl poTodddexTa. YpaBHEHHE
. . bubmuoreka [JOK
42 OiHITeiHa A5 porodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdpexra
Hasnenue cBera. OnwiTh [1. H.
43 Jlebenera. XuMHUeCKOE NEHCTBUE bubmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUYECKOE MPUMEHEHHUE:

(dhoTorIeMeHT, POTONATUHK,
CONTHEYHast OaTapesi, CBETOIUO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3aaa4 110 TEMC «OIEeMEHTBI

Bubnuoreka [JOK

e KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna o paccessauio o- bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mmozenb atoma

47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomeHue GoTOHOB

43 IIpY NIEPEXO/IE ATOMA C OJTHOTO bubmmoreka [IOK
YPOBHS SHEPTUHU HA Ipyrou. Buabl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BomnHoBEIE cBOMCTBa YacTUIl. BOJIHEI

49 ne bpoitnsa. Kopryckynsipao- bubmmoreka [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIyYeHHE
OTKphITHE PaIUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bubmmoreka [JOK
OIIPEIIEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyUYEHUS
CgoiicTBa anbda-, 6era-, ramma-

51 u3ily4eHus. BausHue
PaIMOAKTUBHOCTHU HA KUBbIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bubmmoreka [IOK
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-usinyyeHue

53 DHeprusi CBS3U HYKJIOHOB B si/Ipe. bubmmoreka [JOK

S nepuble peakuuu. SnepHbiin

https://m.edsoo.ru/ff0d1356



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

peakrop. [IpobneMsbl, EPCIEKTHBHI,
IKOJIOTHYECKUE aCTICKTHI SEPHOM
SHEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTo bl HAOMIOIeHUS U
pEruCTpalyy IEMEHTAPHBIX
yactul. Kpyrislii cTon
«DyHIaMEHTAIbHbIE
B3auMozeicTBusA. EqMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

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

55

Oransl pa3BUTUS aCTPOHOMUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YECHHUE aCTPOHOMMHU. Bug
3BE31HOrO Heba. Co3Be3us, ApKHUe
3BE3/bl, TUIAHETHI, UX BUIUMOE
neuxeHue. ConHeuHas cucreMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
IIOCJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpEMEHHbIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sBostonu CosHIa U 3BE3]

58

Mnineunsiii [1yTe — Hama
lNanaxTtuka. I[lonoxxeHue u gBUXEHUE
Comnnna B I'amaktuke. I'anakTuky.
UYEpHble AbIPHI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydenue.
MerTarajgakTuka

60

Hepermennsie npo0iaeMbl
aCTPOHOMMHU

61

KonrtponsHas pabota «DmeMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o06maromuit ypok. Ponb ¢puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o6mraromuit ypok. Posib
¢bu3nveckoil Teopun B
(OpMUPOBaHUY MPECTABICHHIA O
¢bu3nveckoil KapTUHE MUpPa

65

O6o06maromuit ypok. Mecto
¢bu3nUecKoil KapTUHBI MHUpPa B
00IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarHutHoe 1oie.
DneKTpOMarHuTHas MHAYKIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIEMAJIbHON Teopun 1
OTHOCHUTEIILHOCTH
Pezepuslii ypok. KBantoBas ¢usnka.
bubmnoreka [IOK
68 DneMeHTHl aCTPOHOMUU U 1

acTpou3uKu

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

TEMATHUYECKOE IINTAHUPOBAHHUE (68 yacos)

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpoabnsie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/bI HAYYHOI'O IO3HAHUSA
1.1 ®u3ukKa 1 METOAbI HAYYHOT'O TTO3HAHUS 1 brbamorexa LOK
' eH A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 1
Paznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemaruica 3 https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Hlusamica 4 https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
. 1
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 3 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 10
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 5 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
32 OCHOBBI TCPMOHHAMHKL > ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

@da30BbIE IEPEXOBI

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

Hroro no pazgeny 12
Pazpnen 4. DJJIEKTPOAUHAMUKA
bubmnoreka [IOK
41 DUIeKTpOCTaTiia > https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B bubnnorexa [JOK
4.2 5
pAa3JIUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 10
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrtpouabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
MaruautHoe nose. DJeKTpOMarHuTHas bubnnorexa [JOK
1.1 5 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 5
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnYecKUe U 31EKTPOMarHUTHbHIE 4 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHnYecKUe U 31€KTPOMarHUTHbHIE bubnuorexa [JOK
2.2 3 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnoreka [IOK
2. 4 2
3 Onika https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

11

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbLHOM TEOPUH ) 1 bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 2
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOW ONTHKU 2 bubmmorera [JOK

https://m.edsoo.ru/7f41c97¢



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

bubmnoreka [IOK

4.2 Crpoerue atoma 2 https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
. 2
4.3 ATOMHOE 51pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 6

Pasznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 4 bubmuoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 4
Pa3gen 6. OBOBIIAIOILIEE IOBTOPEHHUE

6.1 O0o01maroiiee MOBTOpEHNE 3 ngﬁgﬁ;gﬁi 41c97c
Hroro no paszneny 3
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

IHOYPOYHOE IINTAHUPOBAHHUE

orcuera. [lepBbiit 3akoH HbroToHa.

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kountpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
dusnka — HayKa O IPUPOJE.
Hayunsie MeTop1 MO3HAHMS
OKpy>karoliero Mmupa. Posb u mecto
1 o 24 o P | bubmuoreka [JOK
U3HUKU B (POpMUPOBAHUHI
P p N https://m.edsoo.ru/ff0c32¢2
COBPEMEHHOM HayYHOU KapTUHBI
MHpa, B IPAKTUYECKOU
JeITeIbHOCTH JII0JICH
MexaHnuueckoe JBHKEHUE.

) OTHOCUTENHHOCTh MEXAaHUYCCKOT'O | Bubnuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE.

PaBHOMEpHOE IIPSAMOJIMHEWHOE
JBH>KEHUE. PaBHOYCKOpEHHOE

3 MPSMOJIMHEMHOE IBUKECHHUE. 1
CBobOoaHOe nageHue. Y CKopeHue
CBOOOHOTO T/ ICHUS
KpuBosnuneiinoe aBUXEHUE.

4 I[p . | Bubnuoreka [JOK

BIDKEHHE MAaTepUabHON TOUKH 110
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHUKIT OTHOCUTENIBHOCTH
p Bubnuoreka [JOK
5 lNanunes. MaepuuanbHble CUCTEMBI 1

https://m.edsoo.ru/ff0c3bed



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

Macca tena. Cuna. [Ipunuun
Cynepno3uiuu cui. Bropoit 3akoH
HprotoHa 1151 MatepuaibHOM TOUKHU.
Tperuii 3akoH HerotoHa nis
MaTepUaIbHbBIX TOUEK

3akoH BceMHUpHOro TaroreHus. Cumna
TsokecTH. [lepBas kocmuueckas
ckopocTh. Cuila ynpyroctu. 3aKoH
I'yka. Bec Tena.

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c3d00

Cuna tpenus. Koapduunent
Tpenusi. Cuiia CONpOTUBICHUS TIPU
JIBYDKEHUH TeJa B )KUIKOCTHU HITH
rase

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

ITocTynarenbHOE U BpalaTelbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Tena. MoMeHT cuibl. [limeyo cuibl.
YcnoBus paBHOBecUs TBEPAOTO TeEJA.
NMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYECK.
Nmmynbe cunbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IBUJKECHHE

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

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOW TOUKH. Teopema 00
M3MEHEHUH KHHETUYECKOW SHEPTUH.
ITorenuumanpHas sHEprus.
[TorennuanbHast SHEPTUs yIpyro
ne(GopMUPOBaHHON MPY>KUHBI. 3aKOH
COXpaHEHMS MEXaHUYECKOM IHeprun

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



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4502

10

JIaGoparopHas paboTa
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOU
SHEPTUHU Teja Ha MpUMepe
pPaCTsKEHHUS PE3UHOBOIO KIyTay

11

KonrponsHas pabora o Teme
«Kunemaruka. /IlnHamuka. 3aKOHbI
COXPAHCHUS B MEXaHHUKE)

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

12

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABMKEHHUE.
Huddyszus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPIBIX TEI

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

13

Macca monexyi. KonnyectBo
BemiectBa. [loctosinHas ABoraapo.
TemnnoBoe paBHOBecue. TemmepaTtypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus

14

WUneansueiii raz 8 MKT. OcHoBHOE
ypaBHenne MKT. A6comtoTHas
TEMIEpATypa KaK Mepa CpeaHei
KMHETUYECKOW SHEPTUU IBUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

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

15

3axoH [lampToHa. ['a30BEIC 3aKOHBI.
H3onporecchl B neanbHOM rase u
uX rpaduueckoe mpeacTaBlIeHHE



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

16

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]y apaMeTpaMH COCTOSTHHS
Pa3pex)EeHHOTO ra3a

17

BryTtpeHHss dHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
crioco0On! e€ u3amenenus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOI'O UJI€ATTLHOTO
raza. Bunel Tenonepenauun

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

18

VYV enpHas TEMIIOEMKOCTh BEILIECTBA.
KonuuecTBo TemnoTs! npu
Teruionepenade. AauadbaTHeIii
npouecc. [lepBrlii 3aK0H
TEPMOJIMHAMUKHU U €r0 IPUMEHEHHE
K u3onpoueccam. HeobpatumocTsb
MpoLECCOB B Ipupoae. Bropoii
3aKOH TEPMOJUHAMUKHI

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

19

[punuun nevicteus u KIT/
TeroBoil MamuHel. [{ukn Kapao u
ero KII/I .Oxomoruueckue
poOIEMBI TETUIOHEPTETHKU

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c600a

20

Ob6o06maromuit ypok
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOAMHAMHKID)

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c6938

21

KonrponsHas pabora o Teme
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOJIMHAMUKI»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

22

[TapooGpazoBaHue U KOHICHCAIHSL.
Hcnapenue u xurnenue. AGCOMOTHAS
Y OTHOCHUTENbHAsI BIAXKHOCTh
Bo3ayxa. HacelmenHslii nap.
YpaBHEHHE TEIUIOBOTO OanaHca

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c63b6

23

Tsépnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIHS
CBOMCTB KpucTaioB. JKujakue
kpuctaasl. CoBpeMEHHbIE
Marepuaisl. [1naBnenue u
KpUCTaJIIM3anus. Y 1eibHast TerioTa
riaBneHus. CyOnumanus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c6510

24

OnexTpuszanus Ten. DINeKTPUIECKU
3apsan. JlBa BUa JIIEKTPUUECKUX
3apsanoB. [IpoBOJHUKY, TUANEKTPUKH
1 TIOJYyTIPOBOJHUKHU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsaa

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

25

B3aumopeiictBue 3apsioB. 3aKkoH
Kynona. TodyeuHslii anekTpuyecKuit
3apsn

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c6ced

26

Hanpssk€HHOCTB IIEKTPUYECKOTO
nostst. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX NoneH. JInnnn
Hanpspk€HHOCTH. PaboTa cun
3JIEKTPOCTATUYECKOTO MOJIS.
[Torenmman. Pa3HOCTh MOTEHLIMATIOB

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c6df2

27

IIpoBOAHMKY M TUANEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
JsnexTpuueckasi IPOHULIAEMOCTb.

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7018



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

OnexrpoémkocTs. Konaencarop.
DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHAEHCATopa

28

JIaGoparophas pabota "M3mepenue
NMEKTPOEMKOCTH KOHJeHcaTopa"

29

[IpuHIIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAJIHLHOTO
amnmnapara, CTpyHHOro IpUHTEpa.
DneKTpocTaTU4eCcKas 3allluTa.
3a3eMIIeHHE IEKTPOTPUOOPOB.
DNEeKTPUUECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporunenue. 3akoH OMa Jist
ydacTka [enu

30

[TocnenoBarenpHOE, NAapAIIIEIBHOE,
CMEIIIAaHHOE COEANHEHNE
npoBOIHUKOB. JIabopaTopHas paboTa
«M3ydyeHne cMeIanHoro
COEIMHEHMS PE3UCTOPOBY. 3aKOH
OmMa ju1st TOJTHOM (3aMKHYTOH)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHUE.

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

31

PaboTa 1 MOLTHOCTH JIEKTPHUUECKOTO
Toka. 3akoH J[>xoyins-Jlenna.
DneKTpOHHAas IPOBOJAUMOCTb
TBEP/BIX METAJJIOB. 3aBUCUMOCTD
COINIPOTHBIIEHUS METAIIIIOB OT

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



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

TemriepaTypbl. CBepXIIPOBOUMOCTb.
DNEeKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsi IPOBOAUMOCTD.
CaoiicTBa p—n-nepexoja.
[TomynpoBOTHUKOBBIE TIPUOOPHI.
DNEeKTPUUECKUN TOK B pacTBOpPax U

32 pacIiaBax 3JIEKTPOIUTOB. 1 bubmorexa [TOK
Y AR ————— https://m.edsoo.ru/ff0c84ae
OnexTponu3. DIEKTPUUECKUI TOK B
razax. CaMoCTOATEIbHBIN U
HECaMOCTOSTEIbHBIN pa3psl.
Momnnus. [Inazma
KonrponsHas pabora o Teme

1 «Qnekrpocraruka. [TocTosHHBIH | bubmmoreka [IOK
3JIEKTpUYeCKU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

34 PesepBHblitl ypok. KonTponbHas 1 bu6mmoreka [IOK

pabota no Teme "DneKTpoArHAMHKA"

https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHS

JIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

ITocTostHHBIC MATHUTEI U X
B3auMOJIeicTBHE. MarHuTHOE IoJIe.
BekTop MarHuTHON MHAYKIUU.
JIvHMM MarHUTHOW MHAYKUUU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9778

MarauTHO€ 1oJIe MPOBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBrue NpOBOJHUKOB C
TOKOM. J[eficTBHE MarHUTHOIO IIOJIS
Ha JIBUKYILYIOCS 3apsKEHHYIO
yactuy. Cuna Jlopenna. Pabora
cuisl JlopeHna

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c98fe

DneKTpOMarHuTHas HHAYKIMSL.
IToTOoK BEKTOpa MarHUTHOM
unaykuuu. DJ1C uHAYKIUU. 3aKoH
ANEKTPOMAarHUTHOW MHAYKIMH
@apanes. UHnykTuBHOCTD. SIBICHNE
camounaykiuu. IJ1C
CaMOMHIYKIUHU. DHEPIHs

MAarauMTHOI'O ITOJIA KaTyIlIKHU C TOKOM.

DNEeKTPOMarHuTHOE MO0JIe

JIaGoparopHas paboTa
«HccnenoBanue BICHUS
3JEKTPOMArHUTHON UHIYKIIUNY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal 50



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

KonrponsHas pabora o Teme
«MarnurtHoe 1ouie.
DNeKTpOMarHuTHasi UHIYKLIUS

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

CBoOo/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnUueckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpamienue sHepruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JJTMHBI HUTU ¥ MacChl
rpy3a»

KonebaTtenbHblll KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Kose0aHus B UI€aTbHOM
Kose0aTeTbHOM KOHTYpE. 3aKOH
COXPAHEHUS YHEPTUH B HICATHHOM
Kosie0aTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxarmmx
KoseOaHusx. BeIHyXIeHHBIC
MEXaHHYECKUEe KOoJIeOaHusl.
Pesonanc. BeinyxaeHHbie
ANEKTPOMArHUTHBIC KOJeOaHus

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

Ilepemennsblit Tok. CUHYyCOUJAIBHBIN
IEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAUCHHUE CHUIIBI TOKA
U HaIpsDKEHUs: Y CTPOMUCTBO U

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34

MPAKTUYECKOE NPUMEHECHUE
3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
IIEPEMEHHOTO TOKA, JINHUHI
3JIEKTpoIepeIay

10

MexaHHuecKue BOIHBI, YCIOBHS
pacmpocrpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
miiHa BosHEL. [lonepeunslie u
MIPO/IOJIbHBIC BOJHBI. 3BYK.
CkopocTb 3ByKa. [ poMKOCTB 3BYyKa.
Bricora Tona. Tem0Op 3ByKa

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

11

ONEKTPOMAarHUTHHIE BOJIHBI, UX
cBoOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMATrHUTHBIX BOJIH.
[IpuHIUIIBI paguOCBA3U U
TeneBuaeHus. Passurue cpencrs
cBs3u. Pagnonokanust

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

12

Konrponsnas pabdora «Konebanus u
BOJIHBD»

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

13

[IpssMonMHENHOE pacIpoCTpaHEHUE
CBETa B OJHOPOJHOM CpeE.
ToueuHsblil HICTOYHUK cBeTa. JIyd
ceera. OTpakeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
n300pakeHHI B IUIOCKOM 3€pKaJie.
IIpenomiienue ceera. [lonHoe
BHYTpPEHHEE OTpaKEHUE.
[IpenenbHblii yroa MOIHOro
BHYTPEHHEIO OTPAXKEHMUSI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350



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

14

JIunzsl. [loctpoenue n3obpaxxeHuil B
nuH3e. opmyiia TOHKOH JIMH3BL.
YBennuenue nuH3bl. Jucnepcus
ceta. C0XHBIN cocTaB 6€710r0
cseta. LiBet. MHTEpdepennus cBeta.
Hudpaxius cera. Judpakunonnas
peméTka. IlonepedHoCcTs CBETOBBIX
BojH. [lonmspusanus csera

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

15

JIaGopatopHas pabota «3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd67a

16

JIaGoparopHas paboTa
«HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)

17

ITocTynarel cienuanbHOU TEOPUU
OTHOCHUTEJILHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHH U COKPAILEHUE JTUHBI.
OHeprus U UMILYJIbC
peNATUBUCTCKON YacTulbl. CBA3b
MAacchl ¢ JHEPTUEH U UMITYJILCOM.
OHeprus MoKost

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

18

Konrponsnas padora «OnTHKa.
OcHOBBI cIENIMANIBHOM Teopun
OTHOCHUTEIIEHOCTHY

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

19

®otonbl. ®opmyiia [1nanka.
DHeprust 1 UMITYJIbC (OTOHA.
OTKpBITHE U HCCIIEIOBAHUE
dotorddekra. 3aKOHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfel6



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

dotorddekra. YpaBHeHUE
DiHITeiHa A5 porodddexra.
«Kpacnas rpanuna» gorosddexra.
Jasnenne ceera. OnbiTel I1. H.
JleGeneBa. XuMuueckoe JieiicTBre
CBeTa

20

Pertennie 3agad 1mo reMe «JIeMEHTHI
KBAHTOBOW OIITUKN)

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

21

Monens atoma Tomcona. OnbITb
Pesepdopna no paccestuio o-
yactul. [nanerapHas Mozenb
atoma. [Ioctynarsl bopa. M3nyuenue
U TorjouieHue GOoTOHOB MPU
Iepexo/ie aToMa ¢ OJHOI0 YPOBHS
SHEPIUM Ha Ipyroul. Buasl criekTpos

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

22

BomnHoBEIE cBOMCTBA YacTUIl. BOIHEI
ne bpoins. KopnyckymnspHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIyYCHHE.
OTKpbITHE paIMOAKTUBHOCTH.
OmnsiTel Pesepdopraa mo
OTPEJICTICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITYUYEHUS

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

23

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMma-u3inyyeHue.
CgoiicTBa anbda-, 6era-, ramma-
n3ily4eHus. BausHue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0ca8

PaauOAKTUBHOCTU Ha KUBBIE
OpraHu3Mbl

24

OHeprus cBA3M HyKJIOHOB B SIpE.
SnepHsle peakuuu. A nepHblit
peakrop. [IpobneMsbl, EpPCTIEKTHBHI,
9KOJIOTMUECKUE ACIIEKTHI IAEPHON
SHEPreTUKU. DIIEMEHTapHbIE
YacTHLIBI.

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

25

Oransl pa3BUTUS aCTPOHOMUHU.
[IpukiagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMMHU. Bug
3BE31HOrO Heba. Co3Be3aus, ApKHUe
3BE3/bl, TUIAHETHI, UX BUJIUMOE
neuxeHue. ConHeuHas cUCTEMA.
Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE3]

26

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
II0CJIEI0BATENbHOCTU. BHyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
IIPEICTABICHMSI O IPOUCXOXKICHUU U
sBostony CosHIa U 3BE3]

27

Muneunsiii IlyTe — Hama 'anakTuka.
ITonoxxenue u nBuxenue CosHua B
lNanaxruke. I'anaktuku. Y€pHbie
IBIPHI B SI7[pax TaJlakTUK. BeeneHHas.
Paz6eranue ranaktuk. Teopus
bonpmoro B3peiBa. Pennkrosoe
n3nydyeHue. MerarajgakTuka.



https://m.edsoo.ru/ff0d1356

Hepemennsie npo0iaeMbl
aCTPOHOMMHU

28

KonrtpomnbHas pabota «DeMeHTHI
aACTPOHOMMUU M aCTPOPHUIUKI

29

O60o6maromuii ypok. Pons u Mmecto
(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
MUpa

30

O6o06maromuii ypok. Posib
¢bu3nveckoil Teopun B
(bOpMUPOBaHUY MPECTABICHHIA O
¢bu3nveckoil KapTUHE MUpPa

31

O6o06maromuit ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpPa B
00I11eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE

32

PesepsHbIil ypok. MarHutHoe 1noie.
DneKTpOMarHuTHas MHAYKIHS

33

Pesepubiit ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUHn
OTHOCHUTEJIBHOCTH

34

Pezepusiii ypok. KBantoBas ¢usnka.
DneMeHTHl aCTPOHOMUU U
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. ®usuka, 10 xknacc/ Msikumes I'.4., ByxoBues b.b., Corckuit H.H.;
nop penakuuent [lapdentoeBoit H.A. AxunonepHoe o6miectBo «3narenbeTBo
«IIpocseuienue»

2. ®usuka, 11 kmace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M.
non penaknuei [lappentreBoit H.A., AknmonepHoe obmiectBo «M3aaTenbcTBO
«IIpocseuienue

3. JIeMOHCTpaIllMOHHBINA 3KCIEPUMEHT MO (PU3UKE B CPEHEU IIKOJIE:
nocobue ans yuuteneit / B. A. bypos, b. C. 3Bopbikun, A. I1. Ky3emun u np.;
mox pea. A. A. I[TokpoBckoro. — 3-e u3., nepepad. — M.: [IpocBernieHnue

4, Kabapaun O. ®@. DxcnepuMeHTadbHbIC 3aaHus 1o ¢usuke. 9-11
KI.: yueb. mocobue ansg oOydarouuxcs obmieoOpaszoBat. yupexaenuit / O.0.
Kabapnun, B.A. Opnos. — M.: Bepoym.

3. [[Taxmaes H. M. ®u3nyeckuid 3KCIEPUMEHT B CPEIHEN IIKOJIE:
koJsieOanus u BotHbl. KBanToBas ¢usuka / H. M. Illaxmaes, H. U. I1aBnos, B. N.
Teimyk. — M.: IIpocseluenue.

6. [[Taxmaes H. M. ®u3nyeckuid 3KCIEPUMEHT B CPEIHEN IIKOJIE:
MexaHuka. MonekynsapHas ¢usuka. dnekrpoauHamuka /H.M. [laxmaes, B.®.
[ITnnos. — M.: IIpocsenienue.

7. Caypos 1O. A. MonekynspHas ¢pusuka. dnekrpoaunamuka / FO.A.
Caypos, I'.A. byteipckuii. — M.: [IpocBenienue.

8. Mskumes I'. . ®usmka: yueb. misa 10 ki obmieoOpa3osar.
yupexaenuit/ I'. S. Msakumes, b. b. byxosues. - 14-e uzn.— M.: IIpocsenienue.

9. Mskumes I'. . ®usmka: yue6. qusa 11 ki obmieoOpa3osar.
yupexaenuit / I'. . Mskuwes, b. b. byxosues. - 14-e uzn.— M.: I[Ipocsenienue.

10. CaypoB 1O. A. ®usuka B 10 wiacce: MOJEIH YPOKOB: KH. ISt
yuutens / FO. A. Caypos. — M.: [IpocBemienue.

11. CaypoB 1O. A. ®u3uka B 11 wiacce: Mozenn ypoKOB: KH. JJIst

yuutens / FO. A. Caypos. — M.: [IpocBemienue.
METOIAUYECKHUE MATEPUAJIbI J1JISd YYUTEJIA

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

2. Kabapnun O. @., I'nazynoB A. T., Opnos B. A. u ap. / Ilox pen. ITunckoro
A. A., Kabapauna O. @. @usuka. 11 knacc. YriryOneHHbI ypOBEHb

3. ®usuka. 10-11 xmacc. ITocobue st 001e00pa3OBATENbHBIX YUEOHBIX
3aBeneHui» PeimkeBnu A.IL.



HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www .InternetUrok.ru
http://www.dmitryukts.narod.ru
http://www.radik.web-box.ru
http://www.school-physics.spb.ru
http://www .skillopedia.ru
http://www.youtube.com
https://phet.colorado.edu/
https://phys-ege.sdamgia.ru/



