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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Puszuka» B o0Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpEAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEXKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IIPU BBIIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢u3ukm s YpOBHS CpEIHEro o0O0Imero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CU€T OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOAENU JUIsl CUTYyalluu MPAKTUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHr0 ydeOHOTro Tmpoliecca 0a30BbIi ypOBEHb Kypca
(GbU3UKH HA YPOBHE CpeHEro o0IIero oopa3oBaHus IOJHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMKu HOIKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHuE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUW s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBJICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTHUYECKUX pabdboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJaromuxcs. TeMaTHdecKHe KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU 1EJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIC MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPMU3HKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUN U HAYYHBIX JJOKA3aTEbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O POJU (HU3UKU JUIS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreuynBaeTCsl PENICHUEM CIEAYIONUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHME CIOCOOOB PEIICHHS pa3IMYHbIX 3a7ady C SIBHO 3aJaHHOU
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JaHMUE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3anyecKkux sSBJICHUM M TpolieccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B MPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHnui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO MaeHuS.

KpuBonunennoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavun.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBYKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  T'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTB.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJa B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3MHOBOM 00pasiie, OT X AehopMariii.

HccnemoBanne yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmynsc marepuanbHOM TOYKH (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOW TOo4kd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOM  TipykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple ¥ HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IMPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKECHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAEnu CTPOCHUSA Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBHUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyronas Mpupoay JaBICHUS ra3a Ha CTEHKH COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYPbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAs dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMbI U cloco0bI €€ n3meHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHsis
DHEpPIrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOJAMHAMHUKH.
[IpumeneHne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuky. HeoOGpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX — MAlIUH.
[Ipeobpa3oBanus HSHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumeHT mose3Horo
NENUCTBUA. DKOJIIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.
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TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipu Terjionepeaye.

OnpiIT Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HaceblieHHbld map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayui3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHrueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYUYEHUS] COBPEMEHHBIX MaTEpHUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco0Ob! U3MEpPEHUS BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBieHUsI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHrie OTHOCUTENIbHON BIAXHOCTH BO3/1yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tel. OJJEeKTpuYeckuil 3apsia. JlBa BuAa 3IEKTPUYECKUX
3apsiaoB. [IpOBOMHMKH, OUAIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
ANEKTPUUECKOT0 3apsija.
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B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3eKTpuuecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpuueckoro mnodsa.  [IpuHnun
CYIIEPIO3ULINU JNEKTPUUECKUX MoJieH. JIMHUM HanpsyKEHHOCTU DJIEKTPUUYECKOTO
OJISL.

Pabora cun  anekTpoctatuueckoro  mojisg.  Ilorenmuan.  PasHocTh
IIOTCHIMANI0B. [IpOBOAHMKM H JUINEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHnueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allliTa, 3a3€MJICHHE DJIEKTPONpHuOOpOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHAII IEUCTBUS SJIEKTPOMETPA.

B3aumogenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEL.

[IpOBOJIHUKH B 3IAEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IJIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMU U IUJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune 35eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 17151 yyacTka Lernu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapauIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTB
AJEKTPUYECKOTO TOKA.

DNEKTPOJIBUKYIAsi CUjla U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma aJis OJTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTrkoe 3aMmbIkaHue.

DJIEKTPOHHAsT ~ MNPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIMPOTHUBIICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u IIPUMECHAas MIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoja. [TlonynpoBoHUKOBBIE TPUOOPHI.
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DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHudyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHME: aMIEPMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKa, OJJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN 1UO, ralbBaHUKA.

Llemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh COIPOTUBIICHHS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenmanHoOe cCoeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue SIEKTpOABHXKYLIEH cuibl. KopoTkoe 3amMbikaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIPOTHUBJICHUSI METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEN CUIIBI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue amekTpoiunsa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OunoJ0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumnore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (yHKIuS,
napabona, runepbosna, ux rpaguKu ¥ CBONMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MIPOECKLUH HA OCH KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe ABMKEHHE B KUBOHM mpupojae, nud@ysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayH, TEIIOBOE PAaBHOBECHE),
DIIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJE.
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Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIIOBBIC CBOMCTBA TBEPABIX TEl, XUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTUYECKAS IUCCOLMALINS,
rajgbBaHMKA.

l'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBMKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYyIHe), JBHUraTeilb BHYTPEHHETO
Cropanus, napoBas TypOuHa, OBITOBOI XOJNOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOIMH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE npuoOOPBHI,
3IEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JjaeKkTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAEWCTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAYyKIMM. [IpuHIMD Cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JIMHUI MarHUTHOU
VHIYKLWH [OJISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe T107€ NPOBOJHHUKA C TOKOM. KapTMHa JMHUNA WHIYKIUU
MAarHuTHOrO TOJIA JUIMHHOTO IPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOT'O
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amniepa, €€ MOAYJb U HalpaBJICHUE.

Cuia Jlopenua, €€ Moysb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

SIBneHne 2yEeKTpOMAarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIXKYIIAA CWiIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe moje. IDICKTPOABWKYILAS CHIA HUHAYKIUU B
IIPOBOJHMKE, IBMKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLIHMH. OJIEKTPOABWXKYINAs CHJIA
CaMOWHIYKIINH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.
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TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHI, UHIYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMA MAarHUTHOTO TIOJISI.

BzauMmopeiicTBre IBYX TPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IEKTPOMArHUTHOW UHAYKIHUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue nercTBUSI NIOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBieHUs 3JIIEKTPOMATHUTHON HHAYKIIVH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€0AHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
INapmonnueckue kosnebanus. Ilepuox, wactora, amrumuryga v (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHUE TapMOHUYECKUX
koneOanuid. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATHPHOM KOJIEOATeJIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPIruu B UJICAIbLHOM K0JIeOATeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIC MEXaHUICCKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOeOaHus.

IIepemenHbiii  TOK. CUHYCOMAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUs.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE SIEKTPUIECKON
SHEPTUHU. DKOJOTMYECKHE PUCKHU TPHU MPOU3BOJACTBE AIEKTpodHeprun. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENIbHOM CUCTEMbl (MIPY>KUHHBINA WU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habntonenue pezonanca.

CBOOOHBIC AIEKTPOMATHUTHBIC KOJICOAHUS.

OcumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUHM PE3UCTOPa, KaTyUIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojienb JIMHUY 3JEKTPONEPENAYH.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

WccnegoBanue 3aBUCUMOCTH TEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0o TOKa B LENH W3 ITOCIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUMHbBLE 60JIHbL

Mexanuueckrue BOJIHBI, ycloBHs pacnpoctpaneHusa. Ilepuoa. CkopocTb
pacnpocTpaHeHHsi W JJWMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTtepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MoJsipu3anus, nudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[Ilkasa 37€KTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3M U TeleBUACHU. Pannookanus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
panuonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesegod, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOIOTbHBIX BOJIH.

Konebmromeecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Ha6nronenue nnatepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGntonenue cBsi3u T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJEeOAHMIA.

UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHUE, Mospu3anus, Audpakuus, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OoTpaxkeHHs cBeTa. [locTpoeHne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTtaB Oenoro ceeta. LIser.

CobOuparoniie u  pacceuBarouide JuH3bl. ToHkas mauH3a. DokycHoe
paccTosiHUE M ONTHYECKas cuia TOHKOW JnuH3blL. [locTpoenue uzoOpaxeHUil B
coOMparolux U paccerBarolnX JuH3axX. DopMmysia TOHKOW JUH3BI. Y BEJIUYEHUE,
JTaBaeMo€ JIUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBus HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(QEpPEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hubpakuus cBera. [udpakuuonHas pemeéTka. YcCIoBUE HaOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAJE€HWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapat, NPOEKIIMOHHBINA ammapaT, MHUKPOCKOIM, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHNUE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTuyeckue MpuOOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozelb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue natepdepennnm cera.

HaGnronenue nudpaxium ceera.

HaGnronenue aucnepcuu cBera.
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[Tonydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITUOHHON PEIIETKY.
Habnronenue nossipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
H3mepenune nokaszaresns nNpeoMICHUs CTEKIA.
HccnenoBanue CBONCTB H300paKEHUH B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

I'panuupl  OPUMEHUMOCTHM  KjJaccuyecko  MexaHuku.  [loctynaTsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJIA CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTA DUHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpalIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsI3p MacChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTU
ITOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®ortonsr. ®opmyna [1nanka cBs3u sHEprUM HOTOHA C €TO YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue ¢porodddexra. OnbiTel A. I'. CToseroBa. 3aKOHBI
dbotorddexra. YpapHenue DiinHmreriHa 1 Gotorddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne ceera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE IEVCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUECKOE TMpUMEHEHHUe: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOUO.

Llemoncmpayuu

®otor(pdekT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHET0 GoTodddexTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuO o -4aCTHIL.
[Inanerapuas monens aroma. lloctynatel bopa. W3nydyenwe u morjoiieHue
(OTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHSI HEPruM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YPOBHEU SHEPrUU aToMa BOJIOPO/IA.
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BonHoBeie cBoiicTBa yactuil. Boisnbl ne bpoinsa. KopnyckynsspHO-BOJITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3JIy4YECHHUE.
TexHu4yeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTEP.
Jlemoncmpayuu
Mopuenb onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
Habmnronenue nuHeyaToro crnekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIO0XKHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTaBa
paauoakTuBHOrO u3nydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
BinmsiHue pagnoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.
OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens  sapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Torbl.
Anbda-pacnan. DNEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccel sapa.
SAnepusie peakuun. /lenenue u CUHTE3 AIEp.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.
MeTobl HAOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIe B3auMOIeHCTBUA. EAMHCTBO m3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBa U IPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
CUY€TunK MOHU3HUPYIOIMX YACTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
UccnenoBanue TpekoB yacTull (110 roToBbIM (hoTorpadusm).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMUH.

18



Bun 3Bé3gnoro Heba. Co3Be3qus, SpKUe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBUYKCHUE.

ConHeuyHas cucrtema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHma u 3BE3.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHeKTpajdbHBIM Kjacc —
CBETUMOCTB». 3BE3AbI TJIaBHOM IIOCIIEAOBATCILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW TMOCJIEA0BATEIILHOCTA. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUHU U dBoMonnu CoyHIA U
3BE3/1. DTambl KU3HU 3BE3I.

Muieunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ kBa3apbl. YEpHBIE ABIPHI B AIpaAX
rajlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

Habntonenuss HeBOOpPYKEHHBIM IJ1a30M C HMCIOJIb30BAHHUEM KOMIIBIOTEPHBIX
MPUIOKESHHUH ISl ONpeIeNICHHsI TI0JIOKEHHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s CeBEpHOI0 MOTYIIAPUS U APKUE 3BE3BI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro I1yTu.

O0o01mamomiee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COITMAJILHOM M ATUUYECKOM cepax AeATeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU
U aCTPOHOMHUHU B COBPEMEHHON HayYHOW KapTHHE MHUPA, POJb PU3HUYECKON TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUNA O (PUIMYECKON KApTUHE MHpPA, MECTO
(bU3UYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUH O IIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 Kiacce oCyIIeCTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMu MaTE€MaTHKH,
OMOJI0THHN, XUMUH, TeoTpadn U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBS3aHHBIC C HU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHMS: SBJICHWE, HAy4YHBIM (DaKT, TUIOTe3a, (pu3nMyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/b, U3MEPECHHUE.

Mamemamuka: pelmIEeHUE CHUCTEMBl YPAaBHECHHUH, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECCKOE
TOXJIECTBO, BEKTOPHl M MX MNPOEKIHUH HA OCHU KOOPJHUHAT, CIIOKEHHUE BEKTOPOB,
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OPOU3BOJHBIE 3JIEMEHTApPHBIX (QYHKIUI, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
oIpezieNIeHUE IIOMAAH IIIOCKUX (QUTYp U 00bEMA TEll.

buonocusa: »>nekTpuueckue SBICHUS B JKMBOM MNpupoje, KosieOaTeabHbIe
JBWKCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOU NPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTpalbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y,
(poTochEMKa 3€MHON MTOBEPXHOCTHU, PEJCKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JWMHUAW DIEKTpOIlepenad, TIEHEPATOpP MEPEMEHHOIO TOKa,
AJEKTPOABUTATENb, WHAYKUHWOHHAS II€4b, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJIHEeUHas OaTapes.
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IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEpPECAX TPa)KAaHCKOTrO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHOM OpraHU3aIlNY;

YMEHHUE B3aMMOAEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,

npucyiero Gu3ndeckoi Hayke;
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5) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K pa3IMyHbIM cdepaMm npodhecCHoHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HaHHE TJI00aTBHOTO
XapakTepa 3KOJIOTMYEeCKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuIpeHrue OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAaHUM 10 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIBHOCTH, 3a/aBaThb IapaMETPbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYUSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ yU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie1oBaTe/ILCKHeE AeiiCTBUA:
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BJa/IeTh HAy4YHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU MOHATHSMH U METOJaMU
bu3nUecKol HayKu;

BJIa/IETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENBCKON U MPOCKTHOU ACSITENbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3aAad (U3MUECKOTO COJIEp)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MTO3HAHUS;

BJAJICTh BHUJAMU JCATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3OBaHUIO W MPHUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MIPHU CO3JaHIH YUeOHBIX IPOEKTOB B 001aCcTH (PU3HUKH;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl HJisi J10Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a71aBaTh MapaMETPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud PEe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OopMyJIHpoBaTh COOCTBEHHBIE 3aJladyd B 00pa3oBaTENbHON
JEeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TPAKTUYECKYIO 00JaCTh
KU3ZHENIeATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.
Pabora ¢ nndopmanueii:

BJIAJICTh HAaBBIKAMU MOJydeHUs] WHPOpMalMK (U3UUECKOTO COIEP)KaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, AaHAJM3,
CHUCTEeMATHU3alMI0 W WHTEPIpEeTauio WHOOPMALUKA Pa3TUYHBIX BUAOB U (OpM
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4 ¢ CcoOMIoicHHeM TpeOOBaHM HPTOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOopMaIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpKaHus B pasNu4HbIX (opmarax c
y4€TOM HazHaueHHs MHPOPMAIUHU U LIEJICBON ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMyHUKAaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eliCTBHSA:
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OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyalluii M  CMsT4aTh
KOH(DJIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSA C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YJieHa KOJUICKTHBA;

OPUHUMATh LIE€TM  COBMECTHOM  JIEATEIBHOCTH, OpPraHMU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmlpenenarTb poid C y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOU padoThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHHKA KOMaHJIbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpPUTHHATLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETUYECKOE TIOBEIEHUE B Pa3TUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KAue€CTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHUECKONW pabOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATOYTESHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacupsATh paMK{ y4eOHOTro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATHL €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEe/IbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B NIESITEIbHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;
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BJAJCTh  HABBIKAMH  TIO3HABATENHbHON  pedieKCHUH KaK  OCO3HAHHS
COBEpIIACMbIX JIEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI peIIeKCHH IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
peIIeHUS;

yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMECHHO MPHHUMATh PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPH aHAIW3Ee pe3yIbTaToOB
NEeSITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TIpU aHalW3e pPe3yJbTaToB
NEeSATENHHOCTH;

PU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH.

B mporecce mocTrKeHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe I8 ypOBHS CpeaHEero ooOimero oOpa3oBaHUs y OO0ydYaromMXcs
COBEPIIICHCTBYETCS HYMOIIMOHAITbHBIH MHTEIUJICKT, IpeoJarafoIni
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOUW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYyJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHUIO 1ETH U
yCIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOUYAIOINICH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITOCOOHOCThH BHICTPAUBATH OTHOIIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

MNPEJMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHarOIIMXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBpEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIIBHOCTH JIFOACH;
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YYUTBIBATh TPAHUIIBI TPUMEHECHHS M3YyYCHHBIX (U3UUYECKUX MOJCICH:
MaTepualibHas TOYKa, HHEpIMAJIbHAS CHUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIbHBIN Ta3, MOJEIIU CTPOECHUS Ia30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3aj1ay;

pacrio3HaBaTh (U3UYCCKHE SBICHUS (TIPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPHM CTPOECHHUS BEIIECTBA U
DJICKTPOJMHAMUKU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  NPSMOJIMHEMHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBM)XEHUE IO OKPY>XHOCTH, WHEpLHS,
B3aumMojelicTeue Ten, auddys3us, OpOYHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, M3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIESHHUH ), TCTNIOBOE
paBHOBECHUE, WCIIAPEHUE, KOHACHCALMS, IUIABJIICHUE, KPUCTAIUIM3ALMs, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyJlle, CBf3b MEXKAYy IlapaMeTpaMHM COCTOSSHMS Tra3a B HM30IPOLECCaXx,
AJIEKTpHU3ALUA TEJ, B3aUMO/ICCTBUE 3apsII0B;

OTIMCBHIBATh MEXAaHWYECKOE JBHKEHHE, HMCIOJB3ys (PU3NUECKHE BEITHMYHHBI:
KOOpJMHATA, IYTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKass dHEPTUsl, NMOTCHIMAIbHAS dHEPTUs, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; MpPU ONHCAHWU MPABWIHHO TPAKTOBATH
(U3UYECKHI CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUUHY C JAPYTUMU
BEJIMUYNHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3WUYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TEeMIlepaTypa, CpeaHsis
KUHETUYECKAsI SHEPTUSl XaOTHYECKOTO JIBMIKCHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padbora rasa,
KOd(PPUIIMEHT TMOJe3HOr0 JACHCTBUS TEIUIOBOTO JBUTATENsl; NpPU ONKHCAaHUU
NpPaBWIbHO TpaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, HX
0003HAaUeHUA W EAUHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

OIUCHIBATh U3YUYECHHBIC DJIEKTPUUECKUE CBOKMCTBA BEUIECTBA U DJIEKTPUUYECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Yys (PU3UUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE MOJIE, HAPSHKEHHOCTD MOJIA, MOTEHIMAJ, PA3HOCTh ITOTEHUUAJIOB;
P ONHCAaHWM IIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs M EIWHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMHU BEJIMUYMHAMU;

aHaJIU3UPOBaTh (PU3NYECKUE TPOILIECCHl U SIBJICHUS, UCMOJB3Ys (U3UUYECKUE
3aKOHBI U NMPUHIUIIBL: 3aKOH BCeMUPHOTO TaArorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHHUS MEXAaHWYECKOM DHHEPIrHH, 3aKOH COXPAaHCHUS WMIIYJIbCA,
MPUHINN CYNEPIO3UIMUA CUJI, TTPUHUUI PABHONPABUS HWHEPIHUAIBHBIX CUCTEM
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OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKON DHEPrUu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHON TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE NPHUHIMIIBI  JEWCTBUS  MAalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOrO HCIONb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOIO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIMpPOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (U3MUECKUX BETUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXKAY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh Pe3yibTaThl MOJYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIe TaOIUIl U TPpadUKOB, JI€JIaTh BBIBOBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NESTETPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M J1aOOPAaTOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BEIOWpATh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pEelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYeHHS (PU3MUECKON BEJIMYUHBI,

peniaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPECUUBYIO
LENOYKY pPACCYXKIEHUU C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH(POpPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TPEICTaBIICHUsS YYEOHOU W HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyto nH(popmaIuio;
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MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMM, NI COXPAHEHUSI 3[I0POBbSI M COOJIIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOLIEH CpeJie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PalMOHAIHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMaTPUBAEMOM TPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpPUMEpax poiib U MecTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATENBHOCTH JIOAEH, LEJOCTHOCTh U EOUHCTBO
($u3HUecKol KapTUHBI MUDA;

YUYUTHIBATH TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJICTICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOYHHUK CBETA, SIJICPHAS
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa IMpHU peUIeHUU (PU3NYECKHUX
3ajad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUSI TOKA, B3aUMOJCICTBUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUHWS, JACHCTBUE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJNApU3alus CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOE AaBICHNE, BOSHUKHOBECHUE
JMHEWYATOro CHEKTpa aromMa BOJOPOJa, €CTECTBEHHAas U HMCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3UYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUS (TIPOLIECCHI), HUCIOJIb3Ys (PU3NYECKUE BEITUUHHBIL:
AJIEKTPUYECKUN 3apsifl, CWila TOKA, DJICKTPUUECKOE HAIPSHKEHUE, BJIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBHKYINAsl Cujia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO TMojs, cuwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYILKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPHOJI M YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B IIpolecce
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TapMOHMYECKUX DJIEKTPOMArHUTHBIX KOJEOaHUH, (OKYCHOE pacCTOSIHHUE U
ONTHYECKasi CWJia JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBIC]I HCIIONb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIWYUHY C APYIrUMHU
BEJINYMHAMU;

OMKCHIBATh M3YyUYCHHBIE KBAHTOBBIC SBJICHUS U TPOIECCHI, HCIONb3YS
(¢u3ryuecKrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMIYJbC (POTOHA, EPUOJ TOJTypacaia, SHEPIHsl CBI3U
aTOMHBIX fJep, MPH ONHUCAHWU MPABHIBHO TPAKTOBAaTh (U3HUECKUNA CMBICI
UCTIOJb3yEMbIX BEJIUYMH, MX OOO3HAUEHUS M E€AMHMIIBI, yKa3bIBaThb (DOPMYIIb,
CBA3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUYNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NMPUHLUIIBL: 3aKOH OMa, 3aKOHBI NIOCJIEOBATEIBHOTO U HapajlyIeIbBHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHHE OWHIITEHHA st GoTtodddexra,
3aKOH COXPAaHEHWsl HHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTysatsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JacTH)
IPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPa MHIYKIIMM MAarHUTHOIO MOJISl POBOJIHHKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTh W OMNHCHIBATH HM300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHl 1O HCCIENOBAHUIO (DU3NYECKUX SABJICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUM: MpPU 3TOM
dbopmynupoBarh mpobjeMy/3agady ¢ THUIOTE3y YyYeOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOIO0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
bopMyJIMpPOBaTH BHIBOJIHI,

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCMOJIb30BaTh HM3BECTHBIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCIOJb30BaHUEM
OpsIMBIX HM3MEPEHUI: MpPU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAC TAOIHIl U
rpaduKoB, JeNaTh BBIBOJBI 10 pe3ysibTaTaM UCCIIEJOBAHMS;
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coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEJECHUU HCCIETOBAHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEeIOBATEIbCKOM W IMPOEKTHOU
JEATEIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyn0OBaHus,

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEThIO,
UCTIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpaTh (HU3NUYECKYI0 MOJIENb, BBIACIATh (HU3NUECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOoMMbIE JJisi €€ pEelIeHUs], MPOBOJUTh PACUYEThl U OIICHUBATH PEaJTbHOCTH
MOJIYYEHHOT0 3HAYEHUs (PU3NYECKON BEJIUUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIIONB30BaTh ~ NPU  pPEIIEHWHM  y4eOHBIX  3aJlad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYEOHOW M HAyYHO-MOMYJISIPHON MH(POPMAIINH, TTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyIo HH(popMaIuio;

OOBSICHATh TPUHLMIBI JEUCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOKNCTB, pa3IuyaTh yCJIOBHUS UX OE€30MACHOTO HWCIIOIh30BAHUS B IMTOBCEIHEBHON
YKU3HU,

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHUS 3[I0POBbSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAKOUIEH Cpee;

paboTaTh B Tpynmne C BHIMIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLCHHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HaunmenoBanmue KosmnuecTBo yacos
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3jaeiioB H TeM Konrpoasbnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMmbl padoThI padoTsbI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
Du3nKa U METOJIBI
1.1 2 https://m.edsoo.ru/U9ATWIKSE
HAYYHOTO MMO3HAHUS
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 JnHamuka https://m.eds00.ru/O8D5SO0P60
3
2.3 AKCOHBI COXpAHEHIA B 6 1 1 https://m.edsoo.ru/N7L6O5SUOR
MEXaHUKe
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.eds00.ru/NSO7Q8C1J
KMHETUYECKOU TEOPUU

3.2 Octioss! 10 1 https://m.edsoo.ru/Y3X3B8HIR
TEPMOJIMHAMUKHU
ArperaTHblie

3.3 COCTOSIHHMS BEIECTBA. 5 https://m.edsoo.ru/H5YO0Y6UON
®da3oBble IEPEXObI
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https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

Hroro no pazneny 24
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
[TocrosHHBIM
4.2 DCKTPHACCIIH TOK. 12 1 1 https://m.edsoo.ru/D1PODSNOV
Toxu B pa3nn4HbIX
cpenax
Nroro no pazaeny 22
PesepBHOE Bpemst 2 https://m.edsoo.ru/POC60OSE6S
OBUIEE KOJIMYECTBO 68 4 4
YACOB I10 [TIPOI'PAMME
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https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KITACC

KoandyecTBO 4acoB

Ne HaunmenoBanue pasaenoB DJIeKTpOHHbIe (LM (ppPOBbIE)
Kontpoasbnbie | IlpakTuueckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTHoe nose.
1.1 DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/L8V7X2HG6F
MHIYKUUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
Mexanuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.eds00.ru/POC100X1V
Kosie0aHus
M
2.2 exattreciHe 1 5 1 https://m.edsoo.ru/O8F2M8K6Y
3JIEKTPOMArHUTHBIE BOJIHBI
2.3 Onrtuka 10 3 https://m.eds0o0.ru/RSL.ISONSW
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIIEIIHATBHOM

3.1 1COpHH OTHOCHTETHHOCTH 4 1 https://m.edsoo.ru/Q3T7Z8RIR
Hroro mo pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.ru/P4G8V5U4Z

OIITUKH
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https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z

4.2 Crpoenue aToma 4 https://m.edso0.ru/X1G1M9Q3I
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/D8Y6E8T4W
Hroro no pazaeny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMEeHThl aCTPOHOMUU U

5.1 7 1 https://m.edso0.ru/W2W3W2YS5C
acTpopu3uku

Hroro no pasneny 7
Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOpeHNE 4 https://m.edsoo.ru/G4V7A6TAL
Hroro no pazaeny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBHIEE KOJIMYECTBO 68 4
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosaunuyectBo 4yacos
Ne Mara JIEKTPOHHBIE N (poBbIE
Tema ypoxa Kourpoasbnsie | IlpakTnyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/bHbIC PeCypChl
padoTsbI padoThI

®usuka — HayKa O MPHUPOJIE.

1 HayuHnble MeTO1BI TO3HAHUSA 1 https://m.eds00.ru/E217J5M0Q
OKPY’KaOIIEeTr0 MUpPa
Posnb 1 MecTo ¢pu3uku B
(bopMUPOBAHUN COBPEMEHHOM

2 Hay4YHOU KapTHHBI MUPA, B 1 https://m.eds00.ru/M9G2U7G3Y
MPaKTUYECKON JEATEIHHOCTH
Tonen
MexaHn4ecKkoe JBUXEHHUE.
OTHOCHUTENBHOCTh

3 MEXaHHYECKOTO JIBIKCHUS. 1 https://m.edsoo.ru/P6K2M1J8Y
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

4 ParowepHoe npaMoTHHeHrHoe 1 https://m.edsoo.ru/TIK7L3IW6W
JIBIKECHUC

5 PaBHOyCKOp?HHoe 1 https://m.edsoo.ru/P1K4R5T8E
MPSIMOJIMHEMHOE JIBUYKEHUE
CBoOoaHOE majieHue.

6 YckopeHue cBOOOIHOTO 1 https://m.eds00.ru/D8Y0Q3J8C
TaJICHUs

7 Kpuoxuiieiitioe siierne. 1 https://m.eds00.ru/L200X7X5R

JBr>KeHHE MaTepuaIbHON
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https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R

TOYKH IO OKPYKHOCTH

[IpuHLKII OTHOCUTEIIBHOCTH
lNanunes. MaepuuanbHble

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

8 . https://m.edsoo.ru/E2T5A6R2R
cucreMsl orcuera. [lepBsiii
3akoH HerotoHa
Macca tena. Cuna. [Ipunuun
CYHEPIIO3ULIUU cuil. BTopon
9 ynep H p https://m.eds00.ru/C6Y314T90
3akoH HproToHa mis
MaTepHUaTbHOU TOUKH
Tperun 3axkoH HeroToHa 111
10 P g hitps://m.edsoo.ru/F3L2EINSO
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHHUS.
11 Cuna tspxectu. [lepas https://m.edsoo.ru/Y7V6A9I0U
KOCMHYECKasi CKOPOCTh
Cuna yopyroct. 3akoH I'yka.
12 yupy y https://m.eds00.ru/S107Y674Q
Bec Tena
Cuna tpenus. Koapdumuent
ennst. Cuia COIPOTUBIIEHUS
13 P p https://m.edsoo.ru/O713Z705R
MIpU JBUKCHUU TEJa B
JKAIKOCTU WU ra3e
[TocrynarensHoe n
BpaliaTeIbHOE JBUKEHUE
a0COJIFTOTHO TBEPAOTO TEIA.
14 P https://m.edsoo.ru/F7P3NOX1K
MowmenT cuirsl. Inedo cuel.
VYcnoBust paBHOBECHs TBEPIOTO
TeIa
Nmnynsc MaTepuaabHOM TOUKH,
15 y p https://m.edsoo.ru/HSD7TOB4E
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https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

Nmnynbe cunbl. 3akoH
COXpaHEHHS UMITYJIbCA.
PeakTuBHOE BMKEHHE

16

Pabota u MOLTHOCTD CHUIIBI.
Kunernueckas sHeprus
MarepualibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEPTUU

https://m.edsoo.ru/P1V3IK5WI1P

17

[ToTenumanpHas SHEPrUsL.
[ToTennmansHas SHEPTUS
ynpyro aeGpopMupoBaHHONU
npyxuHbl. [loTeHnanpHas
DHEprus Tena BOIu3u
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/W8A7FE7MS5D

18

[ToTenuuansHbIe U
HEeMoTeHMalbHble cUiibl. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJ
C MI3MCHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTrUu

https://m.edso00.ru/Z607T1YOW

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu paboOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPruu Tesa Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/USKSR2F8U

20

KonTponbHas pabota nmo Teme

https://m.edsoo.ru/T7TK9U6POU
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https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U

«Kunemaruka. Jlunamuka.
3aKOHbI COXpaHEHUS B
MEXaHUKE»

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE
newkenue. uddysus

https://m.edsoo.ru/WIY8G6N2B

22

Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Moaenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX
Ten

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monexyin. KonngectBo
Bemectsa. [loctosiHHas
ABoraapo

https://m.edsoo.ru/X6P9D00O4R

24

TennoBoe paBHOBeECHE.
Temneparypa u e€ u3MepeHue.
[ITxana remnepatyp Llenscus

https://m.edso00.ru/S9H7NOCIG

25

Uneanpueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYII.
VYpaBaenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/T1D8S610W

27

3akoH J/lamberoHa. ["a3oBbIC
3aKOHBbI

https://m.edsoo.ru/O2B9U2D3K

28

JlaGoparopHas paboTa

https://m.edsoo.ru/I2K2B2K9B
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https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B

«VccnenoBanne 3aBUCUMOCTH
MEXly IapaMeTpaMu COCTOSTHUS
pa3peKeHHOro raza»

H?)OHPOI.[CCCBI B HACAJIbHOM Ia3€

29 U ux rpaduyeckoe https://m.edsoo.ru/K6V3NSR4H
MIPE/ICTABJICHHE
BuyTtpennss sneprus
TEPMOJIMHAMHYECKOU CHCTEMBI

30 H CMIOCOORI EC H3MCHCHHS. https://m.edsoo.ru/V7F1C7N4Z
KonmdaectBo Temnots! u paboTa.
BnyTtpeHHss sHeprus
OJIHOATOMHOTO UJCAJIbHOTO raza

31 Buael Terionepenaun https://m.edsoo.ru/X3N2UOB8H
VenpHast TENI0EMKOCTh

3p | BemiecTea. KomriecTeo Tenore: hitps://m.edso0.n/B6MIZEEGZ
MpH TeTUIoNepeaaye.
AnnabaTHBIN mporecc
[IepBblit 3aK0H TEPMOJUHAMUKHI

33 Y €0 IPUMEHEHHE K https://m.edsoo.ru/C2WOBENIB
u3onpoueccam
HeoOpaTtumocTs nporieccoB B

34 npupoze. Bropoi 3akoH https://m.edsoo.ru/Y219P2D8R
TEPMOJIMHAMUKHU

35 HpHHHHl} Aeiicrsus u KT https://m.eds00.ru/M5V2V8Q3K
TEIUIOBOM MAallluHBI

36 Huxn Kapno u ero KIT[ https://m.edsoo.ru/POB5SH2R70

37 JKoorHHeckie npodeMs! https://m.eds00.ru/MILIK2T2D
TEIUIOAHEPTeTUKHI
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https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D

38

O6o0maromuii ypok
«MonekymnspHas Gpu3HKa.
OCHOBBI TEPMOJTUHAMHKI

https://m.edso00.ru/J3POM3IM8U

39

KonrponsHast pabora o Teme
«MonekynspHas pusuka.
OCHOBBI TEPMOINHAMHKID)

https://m.edsoo.ru/T5D8B2H&P

40

[TapooGpa3oBanue u
KoHJeHcauus. Mcnapenue u
KUTICHHUE

https://m.edsoo.ri/L6P7VOVSK

41

AOcoroTHast 1 OTHOCHATEIbHAS
BJIAJKHOCTH BO3/yXa.
Haceiennsiit nap

https://m.edso00.ru/O0Z1Y4T7V

42

TBepnoe teno.
Kpucranmmaeckue u amopdabie
Tesa. AHU30TPOIIHSI CBOUCTB
KpucTajuioB. JKuakue
Kkpucrtawuibl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/Y 110X402N

43

[lnaBnenue U KpUCTATUIU3ALMSL.
VYV ienpHas TeroTa miaBJICHHUS.
CyO6nmumarust

https://m.edsoo.ru/I12D111B77Z

44

YpaBHEeHHE TEIUIOBOTO OamaHca

https://m.edsoo.ru/Z1E3HSNI9R

45

DJeKTpu3anus Tell.
Dnekrpudeckuu 3apsia. [sa
BH/JIA DJICKTPUYECKUX 3apsiI0B

https://m.edso0.ru/F605V4G7T

46

[IpoBOAHMKH, AUDIIEKTPUKHU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUs IEKTPUIECKOTO

https://m.edsoo.ru/Y3C60902E
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https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E

3apsia

47

B3aumoencTBure 3apsioB.
3akon Kysnona. Toueunbn
AIEKTPUUYCCKUH 3aPs]T

https://m.edsoo.ru/C71L.3D2A3E

48

HanpsoxenHocts
JIEKTPUYECKOTO MOJIS.
[IpuHnun cynepno3unun
NEKTPUUECKHX MOJIeH. JInHun
HaNPsKEHHOCTU

https://m.edsoo.ru/L6H5X6VOF

49

PabGoTa cun
3JIEKTPOCTATUYECKOTO TOJISL.
ITorenmuan. Pa3nocTh
MMOTECHIINAIOB

https://m.edsoo.ru/Y3S7V9OS5SE

50

[IpoBOTHUKY ¥ TUAJIEKTPUKH B
3JIEKTPOCTATHYECKOM IIOJIE.
JuanekTpudeckas
MIPOHUIIAEMOCTD

https://m.edsoo.ru/V6B9BI9C2F

51

OnexrpoeMkocTs. Konnencatop

https://m.eds00.1/T9S4S0D9Z

52

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCAaTOpa. DHEePrus
3apsHKEHHOT0 KOHJIEHCATopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopaTtopHnast pabota
"N3mMepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/USASVS5TON

54

[Ipuniun nercTBus u
IIPUMEHEHUE KOHIEHCATOPOB,
KOIUPOBAJIBHOTO armapara,
CTPYHWHOTIO IIPUHTEPA.

https://m.eds00.ru/Q4G7F3C8X
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https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

DIeKTpOoCTaTUYECKas 3allIHTa.
3azeMiIeHHE YIIEKTPOIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBHUS
€ro CyILIECTBOBAHMS.
[HocTosinubIi ToK. Cuia Toka.
Hampsokenne. ConpoTHBieHUE.
3akon Oma 1S ydyacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnenoBarennHOE,
napajuieIbHOE, CMEIIAHHOE
COCIMHEHUE MMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3y4eHne cCMeanHoro
COEIIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/E6M2W7W7S

57

Pabota u MomHOCTh
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/FOP117R3B

58

3akoH Oma AJi MOTHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTtkoe 3ambIkaHue.
JlaGopaTtopHast pabota
«3mepenune DJIC uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

https://m.edsoo.ru/A3SWIHOE7R

59

PesepsHbIii ypok. KonTpoabpHas

pabora 1o Teme

n n
DnexTpoauHamuka' /

Bcepocculickas mpoBepoyHas

pabora

https://m.edsoo.ru/COP3M7K 1P
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https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

60

O6o0maromuii ypok
«DNeKTpoAUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/C110M213L

61

DNEeKTpOHHAs IPOBOJIUMOCTb
TBEPJIBIX METAJUIOB.
3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TeMIEPaTypHI.
CBepX1IpoBOAMMOCTD

https://m.edsoo.ru/H7X1W5B7N

62

DJEeKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA AJIEKTPOHHBIX MTyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[ToxynpoBoaHuKH, UX
coOCTBEHHAs! U IPUMECHAs
pOBOAUMOCTh. CBOUCTBA p—n-
nepexona.
[TomynpoBOIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/N7T4N7L6C

64

DJIEKTPUIECKUU TOK B
pacTBopax U paciuiaBax
3JICKTPOJIUTOB.
DIIEeKTPOTUTHYECKAS
Jcconuanus. JIeKTPOIU3

https://m.edso0.1u/Z4G7R716D

65

DIEKTPUYECKHH TOK B ra3ax.
CaMOCTOSITEILHBIN U
HECaMOCTOSITCIIbHBIN pa3psijl.
Monnus. I1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpuueckue nprudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npumenenue. [IpaBuna TexHuKn

https://m.edsoo.ru/N9H2I3R 1S
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https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S

0€30I1aCHOCTH

KonTponbHas pabota mo Teme
«Onekrpocraruka. [locTosHHbBIN

67 N 1 https://m.edsoo0.ru/Q3H4L.9K 6L
aneKTpuuecKkuil ToK. Toku B
Pa3IUYHBIX Cpelax»
PesepBHbIii ypOK.

68 O6o0maromuit ypok o Temam 1 https://m.edsoo.ru/C3X1NON1U

10 xmacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpOHHbIe Hu(ppoBbIE
n/n Tema ypoxa Bcero Kontpoapieie | - Ipaxrireckue U3ydeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

[TocTosiHHBIE MAarHUTHI U UX
B3auMoJielcTBUE. MarHuTHOE

1 nosie. Bektop MarHuTHON 1 https://m.edsoo.ru/HOU4E7X4E
WHIYKIUU. JIMHUA MarHUTHOM
WHIYKIIUU
MarauTHO€e 1oJie MPOBOIHHUKA

2 © TOKOM. OvHHT Ipcrena. 1 https://m.edsoo.ru/V1Z3R3J12J
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM
JlaGoparopHas paboTa

3 «/3y4eHne MaratuTHOrO 1oJjs 1 1 https://m.edsoo.ru/HSC7TR2HSW
KATYIIKA C TOKOMY
JlelicTBMEe MAarHUTHOTO OIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia

4 Awmiepa. J'Ia60paT0?Haﬂ paora 1 1 https://m.edsoo.r/EQLOJ1L.8U
«Hccnenosanue eicTrus
MMOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JlelicTBEe MAarHUTHOTO OIS Ha

5 ABIEYIYIOEH SAPIBREHIYIO 1 https://m.edsoo.rw/TSHIA1ATM
yactuny. Cuna Jlopenua.
Pa6ota cunsl Jlopennia

6 DIIeKTpOMarHuTHask MHIYKIHUA. 1 https://m.edsoo.ru/T1T5A0DIN
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https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

[ToTok BEKTOpa MarHUTHOM
uaaykiuu. JJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHON UHIYKIHID

https://m.edsoo.ru/I1M7Q5N2H

NupykTuBHOCTS. SBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUHU. DHEePrust
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE
oJie

https://m.edsoo.ru/L8WSI1J1Y

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
YacTHLI, UHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok
«MarguTtHoe 110J1€E.
DJIEKTPOMAarHuTHAsT UHIY KLU

https://m.edsoo0.ru/I0BOD4U1D

11

KonrtponsHast pabora o Teme
«MaruaurtHoe 1noue.
3HeKTpOMaFHI/ITHaﬂ HUHIOYKIUS

https://m.edsoo.ru/QIHS5NIV6T

12

CBo00o/1HBIE MEXaHUYECKUE
kosiebanus. ['apMoHnyeckue
KosieOaHusi. YpaBHEHHE

https://m.edsoo.ru/N2A1AST60
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https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

https://m.edsoo.ruw/K107Y3K9U

14

KonebareabHBIH KOHTYP.
CB00OOIHBIE
AJIEKTPOMATHUTHBIC KOJICOaHUS
B UCaJIbHOM KOJIeOaTEIEHOM
KOHTYpE. AHAJIOTUSI MEXY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IfI BHCpFI/II/I B
AIeAILHOM K0J1e0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/H1V3C8NSE

16

[IpencraBnenue o 3aTyxaroIuUx
KosieOaHusX. BeHy K 1eHHbIE
MeXaHUYeCKHE KoJieOanus.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIE KOJICOAHMS

https://m.edsoo.ru/F174T17Z8V

17

[lepeMeHHBIN TOK.
CuHyCOMIATbHBIA
MEPEMEHHBIM TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.

https://m.edsoo0.ru/C2I5V5L6F
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https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

AMILIUTYTHOE U JICUCTBYIOIIICE
3HAa4YCHUC CUJIBI TOKA U
HaITPs>KCHUA

Tpancdopmarop.
IIpousBoxacTso, nepenaya u

18 N https://m.edsoo.ru/P§ TIP3FSI
NOTpeOIeHUE IIEKTPUUECKOM
SHEPruu
YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUUECKOIO
19 3BOHKA, T€HEPaToOpa https://m.edsoo.ru/J3L. 8B2K1M
MIEPEMEHHOTO TOKA, JIMHUI
3JIeKTponepeaayd
OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE
20 SMEKTPOSHEpritit. KybTypa https://m.edsoo.ru/Z8K8O3HSK
UCIIOJIb30BaHUS
JJEKTPOIHEPTHH B
MIOBCEIHEBHOM JKU3HU
MexaHuueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMSI.
21 Heprox. Ckopocts https://m.eds00.ru/Q1U3Z7T0S
pacnpocTpaHeHus U IIMHA
BOJHBL. [lonepeunsie n
IPOJOJIbHBIE BOJHbI
3Byk. CKOpOCTb 3BYKa.
22 I'poMkocTs 3ByKa. BeicoTa https://m.edsoo.ru/E3S3D6L6]
ToHa. TemOp 3ByKa
23 DIIEKTPOMAarHUTHBIE BOJIHBI, UX https://m.edsoo.ru/S3VOL6F1G
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https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G

CBOMCTBa M ckopocTh. [Ikana
OJICKTPOMAriuTHBIX BOJIH

24

[IpuHIMIIBI paAUOCBA3U U
TeneBuacHud. Pa3Butue
CpEeACTB cBsA3U. Pannonokanus

https://m.eds00.ru/O6J11L.77287Z

25

Kontponbnas pabota
«Konebanus v BOJIHBI

https://m.edsoo0.1u/BSW77Z4K9G

26

[IpssMmonuHenHoe
pacrpocTpaHeHHE CBETA B
OAHOpPOJHOM cpene. ToueuHblid
HCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/Z7WS5T8A7B

27

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locTpoenue
U300paKEHUH B TUIOCKOM
3epKaie

https://m.eds00.ru/VSF9T1B2S

28

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHBIN YTOMI HOIHOTO
BHYTPEHHETO OTPaKEHHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlaGopaTopHnasi pabota
«M3mepeHne nokaszaresst
MPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/A4MIR4A8Y

30

JIunzsl. [locTpoenue
MN300pakKeHH B JIMH3E.
®opmyia TOHKOH JTUH3BI.
YBenuueHue JTMH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB

https://m.edsoo.ru/B21.4Q4U8]J
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https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J

M300paKEHHN B JIMH3aX)

Hucnepcus cBera. CrioxHbIN
cocTaB Oeloro ceera. L[Ber.

32 JlabopaTtopHnast pabota https://m.edsoo.ru/X4W6F1E4N
«Habmonenne nucrnepcun
CBETa»
WNurepdepennus crera.

33 Hudpaxius ceera. https://m.edsoo.ru/R1C4V3BOE
JudpakimonHas pemeérka
[Toriepe4HOCTh CBETOBBIX BOJIH.

34 https://m.eds00.ru/S2Q5G8P1U
[Monspuzanus cera
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIIOBHS UX https://m.edsoo0.ru/Q1Q1LOB4N
0e301acHOTO MIPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
KJIACCUYECKOU MEXaHHKH.

36 . https://m.edsoo.ru/C7L8VOE2H
[TocTynarel cienuanbHOU
TEOPUU OTHOCUTEITHLHOCTHU
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.

37 https://m.edsoo.rt/W8ROE3X8Y
3ameIeHHEe BpEMEHU U
COKpAIIIEHUE JITTHHBI
DHEPrus U UMITYJIbC
PEIATUBUCTCKON YACTHIIBI.

38 . https://m.edsoo.ru/V3K7A4NSI
CBs13b Macchl € SJHEPTHEH U
UMIYJECOM. DHEPTHUs MOKOS
KonTponpHas padora «Onruka.

39 P p https://m.edsoo.ru/N2A2H6D3B

OcHOBBI cENMAIbHON Teopun
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https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B

OTHOCUTCIBHOCTH))

®otonsl. ®opmyia [1nanka.

40 https://m.edsoo.ru/L3FOP31.4T
DHeprus U UMIYJIbC POTOHA
OTKpBITHE U UCCIICIOBAHNE

41 dotorpdekra. OnbiTer A. I'. https://m.eds00.ru/C9A5TIQ2D
CrozaeroBa
3akonsl Pororddexra.

4p | YpaeiHe HHIITCHHA A https:/m.edso0.ru/G7TKOGTWOP
dotordpdexra. «KpacHas
rparuia» Gororddexra
Hasnenue cBera. OnbiTh I1. H.

43 JleOeneBa. XuMU4eCKOE https://m.edsoo.ru/P3W4S6727
JICUCTBHE CBETA
TexHuueckue ycTpoicTa u
MPaKTUYECKOE TPUMEHEHHUE:

44 https://m.edso0o.ru/J5SODSE3E
dbororneMeHT, PoToNATUHK,
COJTHEYHast OaTapesi, CBETOINO]T
Penrenue 3amad mo reme

45 «DIeMEeHThbl KBAaHTOBOM https://m.edsoo.ru/M7V6N4H1X
ONTUKI
Monaens aroma ToMcoHa.

46 Onbrrit Pesepgopaa no https://m.edsoo.ru/YSU3F212Z
pPacCessHUIO (i-4aCTHII.
[TnaneTapHas Mozeas aToMa

47 ITocrynater bopa https://m.edsoo.ru/V7D8ESG6V
N3nydenue u nornomieHue

48 (OTOHOB MpH Mepexojie aTomMa https://m.edso0.ru/M6X2Q2M5Q

C OJIHOTO YPOBHSI SHEPTUU Ha
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https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

Ipyroil. Buasl criekTpos

49

BoJiHOBBIE CBOKCTBA YACTHIL.
Bounubl 1e bpowis.
KopmyckysipHO-BOJITHOBON
nyanu3m. CIIOHTAHHOE |
BBIHY)KJICHHOC U3JTyYCHHE

https://m.edsoo.ruw/K8ESH2V2F

50

OTKpBITHE PaIUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo
OTIPEICIICHUIO COCTaBa
PalMOaKTUBHOTO U3TYUYCHHUS

https://m.edso0.ru/A919Q7YON

51

Caowuctsa anb(da-, beta-,
ramMMa-u3nydeHus. Bnusaue
PaZinOaKTUBHOCTH Ha KHUBBIC
OpraHUu3MBI

https://m.edsoo.rw/T1X9A4Y1G

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTonsl. Anbga-
pacna. DIeKTPOHHBIN U
HIO3UTPOHHBIN O€Ta-pacrma.
I'amma-usnyuenue

https://m.edsoo.ru/FSC1P8E3F

53

DHeprus CBs3H HYKJIOHOB B
aape. SlnepHbie peakuu.
Snepubid peakrop. [Ipodiemsr,
HEPCIEKTUBBI, IKOJIOTHYECKUE
ACTICKTHI SIIEPHOU SHEPTETHUKH

https://m.edsoo0.ru/L2G5VIDIL

54

DJeMeHTapHbIEe YaCTHIIbI.
OTkpbITHE TO3UTPOHA. METOBI
HaOJIOJICHUS ¥ pErUCTpaliu
AJIEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/X6R3T3S3S
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https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

Kpyrusiii cron
«DPyHIaMEHTAIbHBIE
B3aUMOJIEUCTBHUS. ENMHCTBO
(GHU3NIECKOH KAPTHHBI MUPaY»

55

Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3aus, sipKue
3BE3/IBI, INIAHCTHI, UX BUAUMOC
nemxenane. Conneynas
crucrema

https://m.edsoo.ru/O301U3HIP
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Comnnue. ConHeyHas
aKTUBHOCTL. MIcTOUHHK
sHepruu CoJlHIA U 3BE3 ]

https:/m.edsoo. 1/ X7M8H1Q9Y

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU M SBOIIOIUH
ConHua u 38€31

https://m.edsoo.ru/C21.2C9A0V
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Mueunsn [TyTh — Hamia
I'amaktuka. [Tonoxxenne u
neuxkenre ComHIa B
T'amaktuke. ["anmakTuku.
YepHble IbIpbI B sIpax
raJlakKTUK

https://m.edsoo0.ru/Y6X6U2P6A
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https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A

Bcenennas. Paz6eranue
rajnaktuk. Teopusa bonbiioro

59 https://m.edsoo.ru/LOI8VEI4U
B3phbIBa. PenukroBoe
u3inydyeHue. MeraraiakTuka

60 Hepetueniisie mpobiemsr https://m.edsoo.ru/U4F8QOE8O
ACTPOHOMHH
KonTtponsHas padora

61 «JEeMEHThI aCTPOHOMMH U https://m.edsoo.ru/Y6YOD4G7X
acTpOUHUKID
O6o06matromuii ypok. Posb
(GU3UKU ¥ aCTPOHOMUHU B

62 3KOHOMquCKOH’V . https://m.edsoo.ru/MSA4P6TIM
TEXHOJIOTUYECKOH, COLMAIbHOM
U 3THYECKOU chepax
NesITeTbHOCTH YeJIOBEKa
Ob6o06maromuit ypok. Posib n

63 Meetro (bH3HKUH " aCTp(?,HOMHH B https://m.edsoo.ru/JIN2H3EQ0V
COBPEMEHHOM HAayYHOH
KapTHHE MHpa
Ob6o06maromuit ypok. Posb
¢du3nueckoit Teopun B

64 dbopMupoBaHUU https://m.edsoo.ru/I4AW6MOW4Z
npeCTaBIeHUN O (PU3NIECKON
KapTHHE MHpa
Ob6o06maromuit ypok. Mecto

65 (u3HHCCKOI KapTHHEI MHpa B https://m.eds00.ru/M5O8TOBOY

00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
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https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y

MPEJCTABICHUI O MPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
nojie. DJIEKTpOMarHuTHast
WUHAYKLIHS

https://m.edsoo.ru/TOXTE6CTN

67

Pe3epBHblii ypok. OnTuka.
OCHOBBI cienManbHON TEOPUHU
OTHOCUTEIbHOCTH

https://m.edsoo.ru/M4J2B7W &P

68

Pesepnsblii ypok. KBaHTOBas
busnKa. DIEeMEHTHI
ACTPOHOMMH U acTPO(U3UKU

https://m.edsoo.ru/R6CIT1Q0Z

OBILEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68
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https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTO (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

mroaen

10.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepuajibHasi TOYKa, MHEepIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

bu3nUeckux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHUs (MpoLECcChl) U OOBACHATH X HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUYECKOU TEeopuun
CTPOCHMsI BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPSMOJUHEIIHOE IBH)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPYKHOCTH, WHEPLMs, B3aUMOJIEHCTBHE TEII,
mud¢ys3usi, OpOYHOBCKOE JBM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oxJlax/IeHNNn), TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IUIaBJ€HUE, KpUCTAJUIM3allMs, KWIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Tra3a MPH €ro HarpEeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUS TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHWYECKOE JBWKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs OJHEpPrus, MexXaHuueckas paloTa, MexXxaHHYecKas
MOIIHOCTh; IPU ONMHUCAHUM NMPABUIBHO TPAKTOBATh (PU3NUYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M €AMHUIIbI, HAXOAWThH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (U3UUECKYIO BEMYHUHY C APYTUMH

BCIN4YHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€ll M TEIJIOBEIC
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SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHsIs KHHETHYeCKas JHEeprus XaOoTHYECKOTro
IBIDKEHUS MOJIEKYJ, CpeJHEKBaJpaTU4YHAsi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Trasa,
KO3 UIMEHT TMOJE3HOTO JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCAaHUU MPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAUECHHS WM EIUHUIIbI, HAXOJUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEJIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuchiBaTh M3y4EHHBIE JJIEKTPUUECKUE CBOWCTBA BEILECTBA MU
AIIEKTPUYECKUE  sBJIEHUS  (MpoOLeCcChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBIL: IEKTPUYECKUN  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh  MOJIA, IOTEHLUall, Pa3sHOCTh IOTEHIMAJIOB; IpHU
OMHCAaHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAUYECHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BCINYNHaAMM

10.7

aHAJIM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢buznyecKkre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 11
n III 3akonbl HbrOTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJ, IPUHIINIL
paBHOIIpaBUsA  HHEPUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEW KHHETHYECKOM SHEPruU TEIUIOBOI'O JBHKEHUS MOJEKYNI C
aOCOFOTHON TeMIepaTypoid, MEepBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl JJEKTPUUYECKOrO 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€3011acCHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonasaTs OKCIICPUMCHTEI 11O UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IPH
aToM (dopmyaupoBaTh TMpobiemMy (3amady) W THUIIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

10.10

OCYHICCTBJISITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~ICCKI/IX

BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHUs U
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HCIIOJBb30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpGIHHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYUMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IMPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yJIbTaThl IOJYyYCHHOH 3aBHCUMOCTH
(bu3nUecKux BEIMYUH B BUJE TaOJIUI U TPapUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmogath  mpaBuWjia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a/7a4M ¢ SIBHO 3aaHHOM (hU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIN3a
yCIIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
dusnyeckre BENMIUHBI U (HOPMYJIBI, HEOOXOUMBIC NIl €€ pelIcHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAUYEHUS

¢bu3nuecKoil BeITUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTHYECKU
HENPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHHUI C OMOpOl Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTe MHpU  pelICHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
MHTEpIpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MHpOpPMAalLIUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMALIHIO

10.16

[TpuBOANTE IpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B MOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

CO6J'IIOI[CHI/IH HOPM 3KOJIOTMYECKOI'O ITOBEACHHS B 01<py>1<a101u6171 cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COIHMANBHBIX POJEH,
IUIaHUPOBAaTh  pabOTy  TpyMIbl, pPalOHAIBHO  pacHpeaessiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIBI B pellIEHUE paccMaTpUBAEMOM MpoOIeMbl
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11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero oopa3oBanusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3MKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN JEATECIbHOCTU

JOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBl IPUMEHEHHSI U3yUYEHHBIX (PU3MUYECKUX MOJIENICH:
TOYEYHBIN ANEKTPUUYECKUHN 3apsi, siiepHasi MOJIeNb aToMa, HYyKJIOHHAas

MOJIEJIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate (usmueckue siBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJIEKTPOJWHAMHUKMA W  KBAaHTOBOM  (pusmKwu:
ANIEKTpUYEcKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JEeHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMATrHUTHAST WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMMCS 3apsil, SJICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, audpakuus U
MOJIIPU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUIEeCKuil dhdexT
(poroaddexrt), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YEHHbIE CBOICTBa  BellecTBa  (JIEKTPUYECKHE,
MarHuTHBIC, ONTUYECKUE, IEKTPUUECKYIO MPOBOJUMOCTH Pa3IMUHBIX
Cpel) W DJIEKTPOMArHUTHbIE SIBJICHUSI (MPOLECCHI), HKCIONb3Ys
dbusznyeckue  BENWYHMHBI:  OJCKTPUYECKUH  3apsl, Ccuila  TOKa,
AIIEKTPUYECKOE  HANpsOKEHUE,  DAJIEKTPUYECKOE  COMPOTUBIICHHE,
pazHocTh mnoteHiumanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHla, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MepHoJ U YacToTa
Kosie0aHuil B KoseOaTeIbHOM KOHTYpE, 3apsl U CUJIa TOKa B Mpoliecce
rapMOHHUYECKHUX AIEKTPOMArHUTHBIX KoJieOaHuH, ¢boxycHoe
paccTosiHue W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPaBUIBLHO
TpakToBaTh (UINYECKUH CMBICT HCIOJB3YEMBIX BEINUYHMH, HUX
0003HAaUCHUS W CAWHMIIBI, YKa3biBaTh (POPMYIIBI, CBS3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU
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11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, JSHCPIrud W HMIIYJIbC (I)OTOHa, nepuong
mojaypaciaaa, OSHEprusd CBIA3M AaTOMHBIX AAC€p, IIPU OIIHMCAaHHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIHC
HaHHYIO (1)1/13I/II-IGCKYI-O BCIIMUUHY C APYI'MMHU BCINYUHAMU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBath (U3NYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOIO M NAapauIeIbHOTO COEAUHEHHS IPOBOJHHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHIYKLMHU, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJICHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa  JJIA
dotorddekra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHUsI  MaccoBOro uwucia, noctynarel  bopa, 3akoH
palMOAKTUBHOIO pacnaja; IMpH HSTOM pa3jindyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HalpaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KeHI/IC, CcO3JaBacMO€ IIIIOCKHUM

3epKajioM, TOHKOW JTHH30M

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  TIPEAJIOKECHHOTO

O60py2[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB nNpsaMbIC W KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIH CII0CO0 HU3MCPCHHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGHJHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NpSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJE TaOJIHIl U TPaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HCCIICOO0BaAHUA
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11.12

CobOmrogaTe mpaBuia 0e30MacHOrO TpyJAa TMpU  MPOBEIACHUU
UCCIIEIOBAaHUN B paMKax Y4eOHOro »OKCIepUMEHTa, Yy4eOHO-
UCCIIeI0BATEIbCKOM M MPOEKTHON JEATENBHOCTH C HUCIIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPONUCTB U J1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amauu ¢ SBHO 3aJIaHHON (DU3UYECKON MOJIETIBIO,
WCTIONB3Ysl (U3MUECKUE 3aKOHbI M TPHUHIUIIBI, Ha OCHOBE aHalinu3a
YCIIOBUSL  3aJadd  BBIOMpPATh  (PU3UYECKYI0 MOJEIb, BBIICIATH
¢du3nueckre BETMUMHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHHs,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTh IMOJIYYEHHOI'O 3HAYEHUS

(hbUBUYECKON BETMUHHBI

11.14

Pemate Ka4eCTBEHHBIE 3a7a4M: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHUN C OMOPOW HA W3yUYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MNpu  pelleHUHd y4yeOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsL TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M MpPEACTaBICHUS Y4eOHOM W Hay4HO-NOMYJIIPHON
MH(pOpMaLMY, TOTYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyt0 HH(OPMALINIO

11.16

OOBSCHATh NMPUHIUIBI ACHCTBUS MalIWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inuyaTh YCIOBUS HMX O€30MacHOTO HCIIONB30BAaHHUS B

OBCEIHEBHON KU3HU

11.17

[TpuBOANTE TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUYECCKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HM JJ1 o0ecrieueHns 0€30macHOCTH MpH OOpalIeHUH ¢ MpudopaMu
U TEXHUYCCKUMU YCTPOfICTBaMI/I, i1 COXpaHCHUSA 30pPOBbA U

CO6J'IIO,[[€HI/I$I HOPM 5KOJIOTHUYCCKOT'O IMOBCACHHUA B OKp}/')KaIOIJ_IeI\/'I cpeac

11.19

PaGotats B Tpymnme C BBIIOJIHEHHEM DPA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TpYIIbl,  PalMOHAJIBHO  PACHpPEAEIATh
O0s13aHHOCTM M IUIAHMPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 W3 YYaCTHUKOB

IPYIIIBI B PELICHUE PacCMaTpPUBAEMO MTPOOIEMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o mnpupoxae. Hayunsle
METO/Ibl NTO3HAHUS OKpY:Karomero Mupa. Ponb
DKCIEPUMEHTa M TCOPUM B  IIpOLECCE

MO3HAHUS MPUPOBL. IKCIIEPUMEHT B (pU3MKeE

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHULIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpunHIHT
cooTBeTcTBUS. Ponmp M Mecto (u3MKU B
dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

KMHEMATHUKA

2.1.1

MexaHu4ecKoe IBHXKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

[Tepemerienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

HepeMemeHnﬁ X CJI0XKCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHU
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CBoOoaHOE mageHne. Y CKopeHue cBOOOHOTO

naaCHuA

KpuBonuneiitnoe naBmxeHue. PaBHOMepHOE
JBUXXCHUC MaTCpHaHBHOﬁ TOYKHU 10
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JMHEWHAs
CKOpOCTb. Ilepuon " 4acToTa.

HCHTpOCTpeMI/ITeHLHOC YCKOpPEHUC

TexHuueckue yCTpoiicTBa: CIHUIOMETP,
JIBIDKEHHUE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadun

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEX]y IMyTSAMU, NMPONJICHHBIMU
TEJIOM  3a  TOCJIEOBaTelIbHbIE  paBHbIE
IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUOKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHne NBUKEHUS IIaprKa B BA3KOU
KUJIKOCTU.  M3ydyeHwe  JBMKEHUS — Teda,

OpOIIIEHHOTO TOPU30HTAITBHO

2.2

JANHAMUKA

2.2.1

[TpuHIIMI OTHOCUTEILHOCTH TI'amumnes.
IlepBeiii 3akoH Herorona. HMuepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

223

Bropoi#i 3akon HprloToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH Hplorona s

MaTCpHraJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TIroteHus. Cunia TsHKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBXXCHHA 151 CcHhJlia TPCHUA IIOKOA.
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Koaddumument tpenus. Cuita conpoTHUBICHUS

pu ABUKCHUU TCJIa B JKUAKOCTU HUJIU Ira3ec

227

HOCTyrIaTCJIBHOG " BpPAIIaTCIIbHOC ABUKCHUC

a0COTFOTHO TBEPIOTO Tema

2.2.8

MOMCHT CHUJIBI OTHOCHUTCJIBHO OCHU BpaHIeHI/IH.
[Tnedo cumbl. YCIOBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

229

TexHudeckue  yCTpPOMCTBA:  MOJUIMITHUKH,

JABMXCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue padoThl. M3yueHue nBUIKEHUS
Opycka 10 HaKJIOHHOM TIUIOCKOCTH O]
JEUCTBHEM HECKOJBKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIIPYIOCTHU, BO3HUKAIOIINUX
B jaedopmupyemMoll MpyXHMHE U PE3UHOBOM
oOpasile, OT BETWMYMHBI HX JedopMaIuu.
HccenenoBanue yciioBui paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllICHUSA

23

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

HMHy.]'ILC MaTepHaHLHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHbIX TOYCK. I/IMHy.HBC CHJIBI H

HN3MCHCHHNEC UMITYJIbCA TCJIa

232

3akoH coxpaneHuss wumnyiasca B HCO.

PeaxkTuBHOE NBMXKEHUE

233

Pabora cuiist

234

MOoOIIHOCTD CHJIBI

235

Kunernueckas SHEPIrusa MaTepHaHbHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUH

2.3.6

[TorenumansHas sHeprud. [loTeHnManbHasA
SHEprus yIpyro nedhopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »HEprus Teia

BOJIM3HU IOBCPXHOCTH Semin

2.3.7

HOTCHHI/IaHBHHC N HCIIOTCHIMAJIBHBIC CHIJIBI.
CBs3b paGOTBI HCIIOTCHIMUAJIBHBIX CHII C

HU3MCHCHUECM MEXaHUYEeCKOMH OHCPIun
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CHCTCMBI TECII. 3aKkoH COXPAaHCHUA

MEXaHHUYECKOM OHEPIrun

2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHn4Yeckne ycTpOWCTBA: JIBUJKEHUE DAKET,
o BOJIOMET, KOTIEp, MPY>KUHHBINA TUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
5310 CKOPOCTEH TeJ Mpu HEyNpyrom yjape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHHISCKOM OHEPIUM T€J1a

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. luddysus. Xapakrep IBHKESHUS U

B3aMMOJCHCTBHS YaCTHUI] BEIISCTBA

Mopenu CTpoeHuss Ta30B, XKUIKOCTEH H
TBEPABIX Tel W  OOBSICHEHHE  CBOICTB

BCIICCTBA HA OCHOBC 3THX MO,Z[CJ'ICI‘/‘I

Macca w™onekysn. KonudecTtBo BemecTsa.

[TocTostHHast ABoraapo

TemnmoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remnepatyp Llenbcus

Monens  uaeampbHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM

TCOpHU UACATBHOI'O rasa

AOcomoTHas Temneparypa Kak Mepa cpeaHei
KWHETUYECKOW PHEPTHH TEIJIOBOTO JBHMIKCHUS

yactul rasa. [IIkama temneparyp KenbBuna

VYpaBuenne Knanelipona — MeHaeneesa.

3akon [anpToHa

["azoBbie 3akoHBI. M30mpoliecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYECCTBOM BCIICCTBA.

n30TepMa, U30Xo0pa, n300apa

TexHuuueckue YCTpOMCTBA: TEPMOMETD,
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O6apometp

3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJIacCHOM koMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUA

Pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMoauHamuyeckass cucteMa. BHyTpeHHss
SHEPrusi TEPMOIAUHAMHYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonudecTBo TemnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.23

Buael Temmonepenayu: TEMIONPOBOJHOCT,
KOHBEKIUA, U3JIydyeHHe. TermmoéMKOCTh Tena.
VYinenpHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaavuC

324

IlepBb1il 3aK0H TepMoarHaMUKU. [IpuMeHeHne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccam. ['paduueckas HHTEpIIpETAUSI

paboThI Ta3a

3.2.5

TemnoBble MamuHbl. [IpuHIUIIBL  OEWCTBUA
TeIrUIOBbIX MamwuH. [Ipeobpa3oBanus dHEPTrUU
B TemwioBbiX MammHaxX. KoaddummeHt
nosiesHoro  nevctBus  (manee —  KIIM)

termioBoi mamuHebl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
TenmoBrie JIBUTQTEH. OKOJIOTHYECKHE

poOJIeMbI TETUIOHEPTeTHKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHECD

3.2.8

[TpakTuyeckue paboTsl. I3MepeHue yaenbHOR

TETIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHUA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI
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3.3.1

[Tapoob6pa3oBanue u KoHaeHcanus. Vcmapenue
u KUIICHUE. VY nenbHas TeIIoTa
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

332

AOcomoTHAsg ¥ OTHOCHUTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHslil map

333

Teépnoe TEJIO. Kpucrannmueckue "
amopbHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/IHKI/IG KpucCTalJbl.

COBpCMeHHBIC MaTCpHraJbl

334

[InaBnenne u Kpuctaluzanus. Y AelabHas

terutoTa masneHus. Cyonumanus

335

YpaBHeHHe TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpOWCTBA: TMIPOMETP H
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJOIHH
IIOJIy4Y€HUsI COBPEMEHHBIX MaTE€pHalIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

IIpakTueckue paboTHlI. N3mepenue

BJIQ’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DJNeKTpu3anus Tell. JNeKTpudeckui 3apsi. JBa

BUA SJICKTPUUCCKHUX 3aps/10B

HpOBOI[HI/IKI/I, AUDSJICKTPHUKHU u

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

OnexkTpuueckoe  MoJie. HanpsokéHHOCTb
ANEKTPUUECKOTO TOJISL. [TpuHuun
cyneprno3uiuu.  JIMHMM ~ HanpsSHKEHHOCTH

SJIICKTPHUYCCKOI'O ITOJIA

PaGota cmim  3EKTPOCTATHYECKOTO  TOJIS.

Ilorenuuain. PazHocTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUIJICKTPUKU B IMOCTOSSHHOM
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aleKTpudyeckoM — moje.  JludnexTpuueckas

IIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Konpnencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKeHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 DIIEKTPOMETpP, DIEKTPOCTATHYECKAasl 3allWTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
41.10 IIpakTueckue paboTHI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

[IOCTOSHHBIN SJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

VYcnoBus CyHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [locTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AENIbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenosarensHoe, napajuieNbHOE,
o CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB
PaboTa anekTpuueckoro Toka. 3akoH Jxoyis
425
— Jlenua
4.2.6 MOIIHOCTB 3IEKTPUYECKOT0 TOKA
anekTpoaBmwkymas cuna (mamee — DJIC) u
427 BHYTpPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Kopotkoe 3ampikaHme
DJIeKTpOHHAs MIPOBOJIUMOCTH TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphl.
CBepXIIpoBOIUMOCTh
429 DJIeKTpUYeCKuid TOK B Bakyyme. (CBoiicTBa

AJIEKTPOHHBIX ITyYKOB
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4.2.10

[TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS
MIPOBOJIUMOCTh MOJYIIPOBOJAHUKOB. CBOHCTBA

p-n nepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKU  TOK B 3JIEKTPOJIMTAX.
DJIEKTPONUTHYECKAS JUCCOLaus.

DIIEeKTPOIHN3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOATEIbHLIA W HECAMOCTOSTEIbHBIN
paspsa. PasnuuHble THUIMBI CaMOCTOSITENIHLHOTO

paspsiaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, NCTOYHHNKHN TOKa,
AIIEKTpOHArpeBaTebHbIE puoopHI,
AIIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPHI u (hoTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTHueckue paboThL. N3yuenne
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

Usmepenne OJIC uUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpotusieHus. HaOmronenue

AIIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1
4.3

ITocTosHHEIE MarHuThel. BzaumoneincTBue

IIOCTOAHHBIX MarHuTOB

43.2

MarnutHoe mose. Bekrop MarHuTHOU
uHayknun.  IlpuHmun  cynepno3unuu.

Jluann wmarnuTHOW wHAyknuu. KapruHa
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JMHUM  MAarHuTHOW  MHAYKUUH  TOJA

INOCTOAHHBIX MaroHuTOB

MarnuTHoe 1OJie NMPOBOJAHHMKA C TOKOM.
Kaptuna nuHMIl 1OJISI JJIMHHOTO MPSAMOTO

MNPpOBOAHUKA U 3aMKHYTOI'O KOJIBIIECBOI'O

433 MPOBOJIHUKA, KATYUIKM C TOKOM. OTmBIT
Opcrena. BzaumoneiicTBue MpoBOIHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJIyJib M HalpaBJICHHUE
Cuna JlopeHnua, e€ MOAyJb U HallpaBJIEHUE.
JIBm>keHue  3apsUKEHHOW — YacTUIlbl B
433 OJIHOPOJHOM MarHUTHOM Tmone. PabGota
cuiel JlopeHia
4.3.6 SBneHue AMEKTPOMAarHUTHON MHIYKITHH
437 [ToTok BeKTOpa MArHUTHON MHIYKIIMH
O/J1C nnayKuMu. 3aKOH IEKTPOMarHUuTHOM
438 unaykunu Papanes
BuxpeBoe anextpuueckoe mome. IJC
WHIYKIMA B TIPOBOJHUKE, JBIKYIIEMCS
439 MIOCTYMATEIbHO B OJJHOPOJTHOM MArHUTHOM
noJie
4.3.10 [IpaBuno Jlenna
NHnyKTUBHOCTB. SIBIIEHME CAMOMHIYKLUH.
4.3.11 OJIC camonHAYKIHH
DHeprusi MarHUTHOTO TIOJSA KAaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMArHUTHOE TOJIE
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOJBUTATEIb, YCKOpHUTETHN
AJIEMEHTAPHBIX YaCTHUI, UHAYKIMOHHAS TI€Yb
IIpakTueckue paboThI. N3yuenne
4.3.15 MAarHUTHOTO TIOJISI KaTylIKM C TOKOM.

HCCHGI[OBaHI/IC I[GﬁCTBHSI IIOCTOAHHOI'O
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Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA 3HeKTpOMaFHHTHOﬁ HHAYKOUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHNW A

5.1.1

Konebarensnags cucrema. CBoOOIHEBIE
konebOanusi. ['apMoHMYecKue KoyieOaHUs.
[leprion, yacrtora, amiumtyaa u  (dasa

KoJieOaHuil

IIpyxuHHBI MasTHUK. MaremaTU4ecKun

MasiITHHUK

YpaBHEHHE TapMOHWUYECKHX KOJICOAHUIA.
Kunematuueckoe u JMHAMUYECKOE

OIMHCaHUE KOJIE0ATENLHOTO ABUKEHUS

IIpespamenue SHEPTHUH pu
TapMOHHYECKHX  KOJeOaHUsX. CBsi3b
aAMIUTUTY bl KoJIeOaHuit HUCXOTHOMU
BEJIMYMHBI C aMIUTUTYJaMu KoyieOaHUil e

CKOPOCTH U YCKOPEHUS

Konebarensubiii  koHTyp.  CBOOOIHBIE
DIIEKTPOMArHUTHBIC KoJIeOaHusI B
UJeaJbHOM  KosieOaTelbHOM  KOHTYpe.
AHanorust MeXAy MEXaHHYeCKUMH |
SJICKTPOMAarHuTHBIMHA KOJIEOAHHSIMU.

®opmyna ToMcoHna

3aKOH COXpaHEHMsI SHEPTruu B UACATHLHOM

KoJ1e0aTeIbHOM KOHTYPE

BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUsl.
Pe3onanc. Pe3onanchHas KpuBasl.
BoiHyKeHHBIE AJIEKTPOMAarHUTHBIE

KOJIcOaHUS.

5.1.8

[lepemennbiii  Tok.  CuHycOMAaNbHBIN

HepeMeHHLIﬁ TOK.

MoOIIHOCTh INEPEMECHHOT'O TOKa.

AMIIIUTYJTHOE U JIEHCTBYIOIIEE 3HAUEHUE
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CHJIBI TOKA WU HAITPAKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U NOTpeOJIeHUe 3IIEKTPUYECKONH SHEpPIrUH.
OKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE
AIIEKTPUYECKOW  DHEPIHUHu. Kynbrypa
UCIIOJIb30BaHUS AIEKTPOIHEPTUU B

MOBCEAHEBHOM KU3HU

5.1.11

TexHuveckue ycTponcTBa: cercMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

QJICKTpoIICpeaav

5.1.12

[Tpaktnueckue pabotel. MccrnemoBanue
3aBHCHMOCTH TIEPHOAA MAaJIbIX KOJICOaHHIA
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMEHHOIO TOKa B
ey U3 TOCJIEN0BATENIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHunueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenusi. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

HOHCpCLIHBIG " IpOJO0JIbHBIC BOJTHEBI

522

WnTepdepenius u TuQpakus

MCXaHHMYCCKHUX BOJH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJHBL. Y CIOBUS
W3JIy4eHUs]  AJIEKTPOMATHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u U

B QJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  DJIEKTPOMArHWTHBIX  BOJIH:
OTpaXkKCHHE, IPEIIOMIICHHE, NOJApU3aLus,
mudpakuus, uHTepdepeHuus. CKOpOCTh

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[IIxama JJIEKTPOMArHUTHBIX BOJIH.
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HpI/IMeHCHI/Ie SJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PafuOCBA3M U TEJIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpA3HCHUC Oprn(a}omeﬁ CpCabl

5.2.8

TexHUYeCcKne yCTpOMCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YIBTPA3BYKOBast
JUAarHOCTHKa B TEXHUKE W MEIULUHE,
pagap,  paluONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBY-meun

53

OIITUKA

53.1

[IpsiMmonuHeitHOE pacnpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu ceera

53.2

OtpaxkeHue CBeTa. 3aKOHBI OTPAKCHUS
cBera. [loctpoeHne M300paKEHHI B IIOCKOM

3epKae

533

[Ipenomnienne cBera. 3aKOHBI TPETIOMIICHHUS
CBeTa. AOCONIOTHBIH MOKa3aTeib

MMpCIIOMJICHUA

534

ITosmoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbHblli yro MOJHOIO BHYTPEHHEIO

OTpaXCHUA

535

Hucnepcust  cBera. CloXHBIA  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparomniyie ¥ paccerBaOIINE JUH3BL.
Tonkas nuH3a. DOKYCHOE pPACCTOSHHE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenue n300pakeHni B COOMPAOIINX
n pacceuBaomux JuH3ax. Dopmyna
TOHKOW JWH3EL. YBeIWUeHHe, J1aBaeMoe

JIMH301

5.3.7

Hpenenbl NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ

OIITUKH

53.8

WUnrtepdepennuss  ceera.  KorepeHTHble
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UCTOYHUKHU. VYcnoBus HaOIIOICHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)aSHBIX KOTI'CpCHTHBIX UCTOYHUKOB

Hudpakmus  ceera.  JludpakuuoHHas

peméTKka. YcnoBue HaOMIOAEHUS TIaBHBIX

5.3.9 MaKCHMYMOB npu najacHuu
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus ceera
TexHuueckue yCTpPOWMCTBA: OYKH, JIyna,
doroanmapar, NPOESKIIMOHHBIN ammapar,
5.3.11 MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, T paKIuOHHAS pemeérka,
TTOJISIPOUT
[IpakTnueckue paboThL. N3mepenue
5310 nokasatens npenomiienus. MccrnenoBanue

CBOMCTB  W300pakeHWM B  JIMH3aX.

Ha6J’IIOI[eHI/IC AUCIICPCHUU CBCTA

BJIEMEHTBI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl NPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBAPUAHTHOCTH
MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe,

IMPUHIUII OTHOCUTCIIBHOCTH OWHIITEeHA

6.2

OTHOCHUTENLHOCTD OJJHOBPCMCHHOCTH.
321M€I[H€HI/IC BpEMCHM U  COKpAIICHHC

JUIUHBI

6.3

DHeprus U UMITYJIC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p Macchl € 3HEprued M UMILYJIbCOM
CBOOOJHOW YacTHLbl. ODHEPrus MOKOs

CBOOOIHOM YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU
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7.1.1

®otonbl. Popmyna [lnanka cBs3u 3HEPTHN
dboToHA C ero 4YactoToil. ODHeprus

UMITyJbC (OTOHA

OTtkpeITHE U uccienoBanue Gororddexra.
OIBITEI AT. CromeToBa. 3aKOHEI

dororddekra

YpaBHeHue OHHIITEHHA s

dboTtorddekra. «Kpacnas TpaHUIIA

dororddekra

7.1.4

Jasnenue cBera. OnbiTel I1.H. JIeOeneBa

7.1.5

XMMHYECKOE NENUCTBUE CBETA

TexHnuueckue ycTpoiicTBa: (hoTOrNIEMEHT,
doronaTyuk, COJIHEYHAsI Oarapes,

CB€TOOHUOO

7.2

CTPOEHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITE
Pesepdopa no uccieqoBaHuio CTPOCHUS

aToMa. HJ'IaHeTapHaH MOJCJIIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue u
norjonieHrue (GOTOHOB TIPU  TMEPEXOe
aToMa C OJHOTO YpPOBHS DJHEPrUU Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEN

SHEPrUH aToMa BOJIOPO/Ia

7.2.3

BonHoBEIEe cBo¥cTBa dYacTHll. BOJHEI e
bponns. KopnyckynsipH0-BOIHOBOM
nyanmu3M.  Jludpakius SJIEKTPOHOB  Ha

KpucTajuiax

7.2.4

CnoHTanHOE U BBIHYKACHHOC H3JIYUCHHUC.

YCeTpoiicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHUuecKkne yCTPOMCTBA: CHEKTPaIbHbIN
aHanu3 (CMEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HaOmonenue

JIMHEWYaToro CIICKTpa
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7.3

ATOMHOE A1PO

7.3.1

Metonbl HaOMIONEHUST W PETHUCTPAIHA

9JICMCHTAPHBIX YaCTUL]

7.3.2

OTKpBITHE  PagHOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3nydeHus. CBoiicTBa
anb(da-, 6eTa-, raMMa-u3mydeHus. Briusaue

PaaArOaKTUBHOCTHU Ha JKUBBLIC OPTaHU3MbI

7.3.3

OTkpbITHE  NPOTOHA W HEUTpOHA.
Hyxnonnass monmens siapa ['eiizenbOepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sanapa. N3oTonsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN "
MO3UTPOHHBIK  OeTa-pacnas. lNamma-
U3dydeHue.  3aKOH  PaJHMOaKTUBHOIO

pacrmaga

7.3.5

OHeprus  CBSI3U  HYKJIIOHOB B sijIpe.

SAnepubie cuibl. Jlegekt maccsl sapa

7.3.6

HnepHHe PpCaKIuru. I[eJ'IGHI/IC U CHHTC3

saaep

7.3.7

Snepubii peakrop. TepmosinepHbIil
cuHre3. [IpoGneMbl UM  NEPCHEKTUBBHI
AIEPHOM  SHEPreTUKU. DKOJOTHYECKUE

ACIICKTHI H,Z[CpHOﬁ OHCPIrCTUKU

7.3.8

OneMeHTapHble  4dacTulpl.  OTKpBITHE
MMO3UTpOHA. q)yHIIaMeHTaJIBHBIe

B3aUMOJICUCTBUA

7.3.9

TexHudeckne  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aTomMHas bombOa

7.3.10

[Tpaktnyeckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (1o TOTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPOOU3UNKU
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8.1

Bun 3Bé3mnoro neba. CoszBe3musi, sipKue

3Bé3,[[BI, IJIaHCTHBI, X BUAUMOC IBUXKCHUC

8.2

Conneynas cwucrema. IlmaHersl 3eMHOM
IpYIIIIbI. IImaHeThI-rUTaHThI n ux
CIIYTHHKH, KAPJIHUKOBBIC IUIAHCTHI. Marinie

Tesa COTHEUHOH CUCTEMBI

8.3

Connnie, ¢orochepa u  armocdepa.

ConHeyHass akKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIE XapPaKTEPUCTUKH:
Macca, CBETUMOCTb, PaJHNyC, TeMIlepaTypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC — CBETUMOCTBY.
3BE3BI  TJIABHOM  IOCIEHOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» JIA

3BE3/] ITIaBHOMH MOCIIEN0BATEILHOCTH

8.6

Baytpennee CTpOEHUE 3BE3.
CoBpeMeHHbIE IIPECTABICHUS 0
HPOUCXOXKIEHUH U 3Bomoruu ConHIa U 3BE31L.

OTanbl JKU3HU 3BE3]

8.7

Mineunsii  Ilyte — Hama [anakruka.
CrnupanbHas CTpykTypa  l'anmaktukwy,
pacmpeznesieHue 3BE31, raza U IbUIM.
[Tonoxxenne wu paBwkenue ConHua B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMbI [ aTakTUKN

8.8

Tuner ramaktuk. PaguworanakThku U

KkBa3apbl. UEpHBIE IBIPHI B Apax TaJaKkTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6Oma. Pasz0eranuwe rajiakTHK.
Bos3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoii». PenukToBoe usiyueHue

8.10

Macmrabnast ~ ctpyktypa  BcenenHoil.
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Mertaranaktuka. Hepeménubie npobiemsl

ACTPOHOMUHU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Msaxkumes I'. 51., ByxoBues b. b., Corcknii H. H. «®u3uka. 10 xnacc» (06a30Bblii 1
yrayOnénnsiii yposun). [log pen. [lappentrenoii H. A..
Msaxkumes I'. 51., Byxosues b. b., Yapyrun B. M. «®u3uka. 11 kiacc» (6a30Bblii 1

yrayOnéunsiit yposuu). [lon pen. IlapdentreBoit H. A

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e Enunas komnexkuus LIOP (school-collection.edu.ru). mbuzmimo.runsportal.ru
e «1C:VYpox» (urok.lc.ru). urok.lc.ru
e «Knaccuas dusuka» (class-fizika.ru). skyteach.ruypok.pd

e «AxrtuBHas puzuka» (cacedu.unibel.by)
e Bupryanbnsle nabopatopssie padboTts! (vschool.km.ru).

e OtkpsIThIil Oank 3amanuii EI'D no dusnke

e POII (resh.edu.ru).
e «Pemy EI'O».
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https://nsportal.ru/shkola/fizika/library/2019/02/18/elektronnye-obrazovatelnye-resursy-po-fizike
http://mbuzmimo.ru/index.php?option=com_content&view=article&id=183:2013-11-27-06-40-44&catid=102:2013-11-22-07-17-48&Itemid=127
https://urok.1c.ru/library/physics/fizika_7_11_klassy/
https://xn--j1ahfl.xn--p1ai/library/fizika_internetresursi_dlya_izucheniya_shkolnoj_pro_070909.html
https://skyteach.ru/physics/20-resursov-dlya-podgotovki-k-yege-po-fizike/
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