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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 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, NPEIMETHBIM W METallpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Y4YeHUs (U3MKUA 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



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3Y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa W CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 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 wusyuenune ¢usuku (6a30BbIi ypOBEHH) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoguTcsa 136 vacos: B 10 kiracce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3UKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAWBHUIYaJbHBIX
0COOCHHOCTEH 00yYarOIMUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

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

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

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

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

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

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

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

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

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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



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

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

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

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



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 PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (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 Gu3n4eckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HaunmenoBanmue KosmnuecTBo yacos
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3jaeiioB H TeM Konrpoasbnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmbl padoThI padoTbI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
Du3nKa U METOJIBI
1.1 2 https://m.edsoo0.ri/AVIAWVNQO
HAYYHOTO MMO3HAHUS
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
3
2.3 AKCOHBI COXpAHEHIA B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHUKe
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSENOPE
KMHETUYECKOU TEOPUU

3.2 Octioss! 10 1 https://m.edsoo.ru/HK6KIL.6RS9
TEPMOJIMHAMUKHU
ArperaTHblie

3.3 COCTOSIHHMS BEIECTBA. 5 https://m.edsoo.ru/HSM355JCH
®da3oBble IEPEXObI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Hroro no pazneny 24
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocrosHHBIM
4.2 DCKTPHACCIIH TOK. 12 1 1 https://m.edsoo0.rut/GEWTDQXWW
Toxu B pa3nn4HbIX
cpenax
Nroro no pazaeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68 4 4
YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

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.eds00.ru/Z2Q390NGS8
MHIYKUUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
Mexanuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.edso00.ru/3TLNQKPG6
Kosie0aHus
M
2.2 exattreciHe 1 5 1 https://m.edsoo0.ru/WQT6385V1
3JIEKTPOMArHUTHBIE BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.r/TUPOIURXM
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIIEIIHATBHOM

3.1 1COpHH OTHOCHTETHHOCTH 4 1 https://m.edsoo.ru/AQUCOVDK?2
Hroro mo pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.rt/SWOVAWQRS

OIITUKH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MCIDZXQ
Hroro no pazaeny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMEeHThl aCTPOHOMUU U

5.1 7 1 https://m.edsoo.ru/3EOD6KXI9
acTpopu3uku
Hroro no pasneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Ob6o06maromee MOBTOpeHNE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATHUYECKOE IIVTAHUPOBAHHUE!'

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BUJIBI J€ATEIHLHOCTH
pa3aesinoB U TEM IIporpamMmmHoOe coziepKaHue
/o oOy4aromuxcs

y4e0HOTO IpeaAMeTa

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOI' O NO3H

AaHuA

1.1 | ®usuka u METOBI 2 ®dusznka — HayKa O IPUPOJE. N3ydeHne HayuHbIX (3MIUPUUECKUX

HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IbI TO3HAHUS Y TEOPETUYECKHX ) METOA0B TO3HAHUS
OKPY’KarOILEro MUpA. OKPY’KaroIEero MUpa.
Ponb akcniepumenTa u Teopun OO6cyx1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE NTO3HAHUS IPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIl.
OKCHEpUMEHT B (PU3HKE. Pabota B rpymme no noaroToBKe
MopenupoBanue GU3NIESCKUX KOPOTKHUX COOOIICHH O POJIK U MECTE
SIBJICHUU U niporieccoB. HayuHble (U3HKHU B HAyKE U B IPAKTUYECKOU
runoTe3bl. PU3N4ecKre 3aKOHbI NESATENBHOCTH JIIOJEH.
Y TeopuH. ['paHulpl NpUMEHUMOCTH | JIeMOHCTpanus aHaIoroBbIX
¢u3nyeckux 3akoHOB. [IpuHImn 1 U POBBIX U3MEPUTEIBHBIX
COOTBETCTBHS. npruOOPOB, KOMIBIOTEPHBIX AATUHUKOB.
Ponb u MmecTo duzuku OcBoeHre OCHOBHBIX MPUEMOB paOOThI
B (popMHpOBaHMH COBpEMEHHON ¢ uudpoBoit tadboparopueit no pusrke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKOU JESATETLHOCTH JTFOACH

Htoro no pazgeny 2

! TIpu paspabotke pabouell MPOrpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIIOJIB30BAHHS SJIEKTPOHHBIX (LU(POBBIX)

O6paSOBaTGJ'IBHBIX PECYpPCOB, ABJIAOMINXCA y‘le6H0—M€TOI[I/ILI60KI/IMI/I MartepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa30BaHI/II/I.
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Pasznena 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe JBUXKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHns. Cucrema oTcyera.
TpaekTopusi.

[lepemenienue, CKopocTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTb )
Y YCKOPEHHE MATEPUATIbHON TOUKH,
UX TIPOEKIHUH HA OCH CUCTEMBI
KoopauHat. ClioxkeHue
MIEPEMEILICHHI U CTI0)KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCHMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y IEPEMEILICHUS MATEPUATBHON
TOYKH OT BPEMECHU.

CBoOojHOE najieHne. Y CKOpeHue
CBOOOTHOTO T/ ICHHSI.
KpuBonuneitHoe 1BUXEHHUE.
JIBr>KEeHHE MaTEpUAIbHON TOUKH
0 OKPY>KHOCTH C TTOCTOSIHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yactoTa oOpareHus.

[{eHTpOCTpEMUTENBHOE YyCKOPEHHE.

TexHuYeCKHne yCTpOrUCTBA

[IpoBeneHue skciepuMeHTa: U3yUEHUE
HEPABHOMEPHOT'O IBUYKEHUS C LEITbIO
ONpeieJICHUs] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLICHUS MEXKITY
My TSIMH, IPOHACHHBIMHA TEJIOM

3a MOcTe0BaTeNIbHBIE PaBHBIC
IPOMEKYTKHA BPEMEHHU

IPY PAaBHOYCKOPEHHOM JIBUYKEHUHU

C HaYaJIbHOU CKOPOCTHIO, PABHOU HYJIIO;
W3yUYCHUE JIBYKCHHUS IIAPUKA B BA3KOM
KUIKOCTH; U3YUCHHE JIBIKCHHUS Tea,
OpOILIEHHOT'O TOPU30HTAIIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JENUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, IIEMTHBIC

¥ pEMEHHBIE TIepe1auu JIBHKCHHUS,

U yCIIOBUM X 0€30MacCHOI0
UCIIO0JIb30BaHUs B OBCEAHEBHOM
KU3HU.

Perienne pacueTHbIX 3a/1a4 C SBHO
3a1aHHOM (PU3UIECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (POPMYTT
KUHEMATHUKH.

[TocTpoenue u ananu3 rpaduKkoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYHMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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U IIPAKTUYICCKOC IIPUMCHCHUC!
CIIMAOMCETP, ABHUKCHUC CHAPAI0B,
LOCIIHBIC U PCMCHHBIC IICPCIa4Yn

Y PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JIBYKEHUSL.

PacnioznaBanue pusndyeckux siBIeHUN
B y4€OHBIX ONBITAX U OKpYXarolen
KU3HU: PABHOMEPHOE

Y PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHHE, CBOOOHOE Ma/ieHue Tell,
JBUYKEHUE TIO OKPYKHOCTH.
OnuncaHre MEXaHUYECKOTO IBUYKEHHUS
C UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: KOOpAUHATA, ITyTh,
NepEMEILIEHHE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynnax npu njiaHupoBaHUH,
MPOBEJAECHNUU U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(opMaIu o Teme

2.2

JnHamuka

[IpyHIMI OTHOCUTEIBHOCTH
INanunes. Ilepseiit 3akoH HproTOHA.
WNHepuuanbHbIe CHCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHiun
CYIEPNO3ULINM CHII. BTOpOW 3aK0H

HrroToHa my1st MatepuaibHOM TOYKH.

Tpernii 3akoH HproToHa

IUISI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHPHOTO TATOTEHHUS.
Cuia tskectu. IlepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHHE MacC B3aUMOIEHCTBYIOLINX
TeJl.

N3yyeHne 3aBUCUMOCTH CHIIBI
yHOpPYyTOCTH OT JehopMallu; CpaBHEHUE
CWJI TPEHHUS MTOKOSI, KAaueHUs

Y CKOJIB)KCHHUSI.

OOBbsicHEHNE HEBECOMOCTH.
[IpoBenenue 3kcnepuMeHTa:
UCCJIEJIOBAaHHUE 3aBUCUMOCTH CUJI
yOPYTOCTH, BOZHUKAIOIINX

B IIPYKUHE U PE3UHOBOM 00pasIIe,
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Cuina ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokos,
CKOJIbYKEHUSI, KAYEHUS ).

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUSs CKOJIbKEHUS U CHIIA
TpeHus nokos. Koappuuuenr
TpeHus. Cuia COnpOTUBIIEHUS
MIpU ABUKEHHUU TeJa B )KUAKOCTU
WJIY Ta3e.

[TocTtynarenpHOE U BpaliaTeabHOE
JBUKEHUE a0COTIOTHO TBEPAOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCHU
Bpamenus. [Ineqyo cumel. YcnoBus
paBHOBECHS TBEPAOTO Tea.
TexHuueckne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHEHUE:
NOAIINITHUKHY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT UX AepopMaluu; U3yueHue
JIBKEHUs OpycKa Mo HAaKJIIOHHOM
IJIOCKOCTH; UCCJIEIOBAHUE YCIOBUI
PaBHOBECHS TBEPAOTO T€JA, UMEIOIIETO
OCh BpallleHUS.

OObsicHEHUE 0COOCHHOCTEH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JIBUKEHUS,
CBOOO/IHOTO MAJICHUSI TEJ, TBUKCHUS
110 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHHUSL.
OO0BsicHEHHE OCHOBHBIX IMPUHITUIIOB
JNEUCTBUS MOAIINITHUKOB U UX
MPaKTUUYECKOTO MPUMEHEHUS.
OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMyJ1 TUHAMUKHU.

PacnioznaBanue Gpu3nUecKuX SBICHUM
B YUEOHBIX ONBITaX W OKPY>KaroIIeHh
KU3HU: UHEPIIMS, B3aUMOJICHCTBUE TEI.
AHanu3 pU3NYecKuX MpoILEecCoB

Y SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y TIPUHIIUAIIOB: 3aKOH BCEMHUPHOTO
tsarotenus, I, II u 11l 3akonsl HeroToHa,
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IIPUHLIUIT CYNEPIIO3ULUA CUJI, IPUHIUIIL
PaBHOIIPABHOCTY UHEPLUAIIBHBIX
CHCTEM OTCYETA

23

3aKOHBI COXpaHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUKHU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. MIMIyJbC Cuiibl U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHHUS
uMItysbca. PeakTuBHOE ABUKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema
00 U3BMEHEHUU KHUHETUYECKON
DHEPIHUH.

[TorenuunanbHas YHEPTHSL.
ITorenuumanbHas 3HEPTUSA YIIPYTO
neOpMHUPOBAHHOMN TIPYKUHBI.
ITorenuunanbHas >HEPTUS TEIA
BOJIM3H MOBEPXHOCTH 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHINAIbHbIE CUIIbL. CBS3b
paboOThl HEMOTEHIIUABHBIX CUJT
C U3BMEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH
COXPAaHEHHS] MEXaHUYECKON
DHEPIHUH.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeaeHME IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIBIO IBYX OJMHAKOBBIX
HUTSAHBIX MASITHUKOB; UCCIIEIOBAHKE
CBSA3U pa0OThI CUJIbI C UBMEHEHUEM
MEXaHUYECKON DHEPIUHU Tella

Ha [IPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

OreHnka aOCOIIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

Pemienune pacueTHbIX 3a7a4 C SBHO
3a1aHHON (PU3UICCKOU MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT TMHAMHUKYU U 3aKOHOB
COXpaHEHUSI.

Peenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3yUYEHHBIE B pa3iese
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U pU3HYECKUe SBICHUS.

Onuncanue MEXaHMYECKOTO JIBUKEHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: UMITYJIbC TE€JIa, KHHETUYECKas
SHEpPrus, NOTCHIMAIbHAS YHEPT U,
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TexHu4eckne yCTponucTBa

Y IPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOTIep, NPYy>KUHHBIHI
MUCTOJIET, ABUKEHUE PAKET

MexaHH4YecKas pabora, MexaHH4JecKas
MOIIIHOCTb.

AHanu3 GpU3NYEeCKuX MPOIECCOB

U SIBJICHUH C UCITOJIb30BaHUEM 3aKOHa
COXpaHEHUS MEXaHUYECKOW dHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U IPAKTHYECKOTO
IIPUMEHCHUS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOTIep,
NPY>KUHHBIN TUCTOJIET.

OOBsicCHEHUE TBUKEHUS PAKET C OMTOPOI

Ha W3y4YCHHBIC (PU3NUECKHE BEIIMUUHBI
1 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue mMpu MOATrOTOBKE
COOOIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUI

JUTSI TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIIPETAIUN U MPEICTABICHUS
uHpOpMAITIH, KpUTHICCKUAN aHAITN3
noyrygyaeMor nH¢popMaIuu
[IpoBeneHre KOCBEHHBIX H3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYMH, POBEPKa
IIPEIOKCHHBIX THIIOTE3

Hroro no pazneny

18
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Paznen 3. MoJiekyasipHasi Gu3uKa U TEPMOJAUHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU TEOpUHU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH U UX ONIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUXKEHUE.
Huddyzus. Xapaktep IBIOKSHUS

Y B3aUMO/ICUCTBUS YACTHUII
BemecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U
00BsACHEHNE CBOMCTB BEIIECTBA

Ha OCHOBeE ATUX Mojeinel. Macca

1 pa3mepsl Mosieky. KonnyecTBo
BemiectBa. [loctossHHass ABoraapo.
TermoBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHUE.
[ITkana Temmneparyp Llenbcus.
Mogenb uneanbHOro rasa.
OcCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUU UICATBHOTO rasa.
AOcoroTHas TeMITepaTypa Kak Mepa
CpEIHEW KHHETUYECKON SHEPTUH
TEIUIOBOTO IBMKECHUS YaCTHII Ta3a.
[ITkana remnepatyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KnanerpoHa.

3akoH JlanbToHa. M30mporecchl

[IpoBeneHue 3xcnepuMeHTa:
ONpEEJICHNE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHUl 00beMa KOMHAThI, 1aBJICHUS
Y TEMIEPATYPBI BO3/lyXa B HEM;
UCCJIEIOBAHHUE 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

OueHnka aOCOIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

OObsicHEHUE OCHOBHBIX TPUHIIUIIOB
NelcTBUM TepMOMETpa U GapoMeTpa

U YCJIOBHI UX 0€301macHoro
UCIIOJIb30BaHUS B TOBCETHEBHOM
KU3HU.

Pacno3naBanue pusnyeckux sBICHUN

B y4€OHBIX OMBITAX U OKpYXkKarolen
®Ku3HU: MU Py3usi, OpOyHOBCKOE
JBUKECHHE.

Onucanue TEMI0BbIX SIBJICHUN

C UCITOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIepaTypa,
CPEIHsSI KHHETUYECKast SHEPTHsl
Xa0TUYECKOTO ABUKEHUS MOJIEKYIL,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B HJICAJTbHOM T'a3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
['padmyeckoe mpencTaBiIcHUE
M30MPOIIECCOB: H30TEPMa, H30X0Pa,
n3obapa.

TexHu4eckne yCcTponucTaa
Y IIPAKTUYECKOE IPUMEHEHHUE:

TepMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 pU3NYecKuX MpOLECCOB

U SIBJICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3M CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBIDKEHUST MOJIEKYJI C aOCOIIOTHOM
TEMIIEPaTypOH.

Petienue pacueTHbIX 33724 C SBHO
3a1aHHOM (PU3UYECKON MOJIEITBIO

C UCTIOIb30BAaHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 hopmyn
MOJIEKYJISIPHOUN (PU3HKH.

PaboTa B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINU
pPE3yJIbTATOB OIBITOB U aHAJIU3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBEI
TEPMOIMHAMHUKHU

10

TepmoaunaMmuueckas cucrema.
BuayTtpennss sHeprus
TEPMOIUHAMHYECKON CHCTEMBI

M CIIOCOOBI €€ U3MCHEHHS.
KonuuectBo TemioTsl u pabdora.
BHyTpeHHSss SHEpTHsl 0THOATOMHOTO
HAAcaJIbHOTO Ta3a. Buapl
TeIIoNepeIauu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIydeHre. Y IeabHas
TEIIOEMKOCTD BEIIECTBA.

[IpoBeaeHue >KCIEpUMEHTA: U3MEPEHUE
YAEIbHOU TETJIOEMKOCTH BEIIECTBA.
OneHka abCOIOTHBIX U OTHOCUTEIbHBIX
NOTPENIHOCTEN U3MEpeHUN PU3NIECKUX
BEJINYMH.

N3ydenune Mmojesnelt mapoBoii TypOWHBI,
JIBUTATENSI BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO IBUTATENS.

OO0bsicHEHUE PUHITUTIOB IEUCTBUS

U YCJIOBUI 0€3011acCHOI0 UCTIOIb30BaHUS

42



KosmmuecTBo TemnoTsl

IIpY TEIUIoNepeaaye.

[Tonsitue 06 aguabaTHOM
npouecce. [lepBriil 3aKOH
TEPMOJIMHAMUKH.

[IpuMeHeHue nepBoro 3aKko0Ha
TEPMOJIVUHAMUKH K U30MPOLIECCAM.
['padpuueckas uaTEprIpeTaUs
paboThI raza.

BTopoli 3ak0H TEpMOJIUHAMUKH.
HeobparumocTs mpoiieccos

B PUPO/JIE.

TemnoBbie MamuHbL. [ [puHIUTIBI
NEHUCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpazoBanus YHEPTrUU

B TEIUIOBBIX MaIllMHAX.
Koadbdumment none3noro necTpust
TETIJIOBOW MAILIUHBL.

Hukn Kapao u ero koadpuipeHt
MOJIE3HOTO JIEVCTBHUSL.
DKoJIOTUYeCcKue NpooIeMbl
TETUIOPHEPTE€TUKH.

TexXHnYeCKHUe yCTpOuCTBA

Y TIPAKTUYECKOE TPUMEHEHHUE:!
JBUTATEIb BHYTPEHHETO CTOpPaHus,
OBITOBOM XOJIOJUIBHUK,
KOHJTULIUOHEP

B TIOBCEHEBHOM JKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHUsI, OBITOBOTO
XOJIOIUITbHUKA, KOHIUIIUOHEPA.
Ornrcanue CBOMCTB T€J U TETIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BEJIMYMH: 1aBJICHHE ra3a,
TeMIiepaTypa, KOJIMUECTBO TEIUIOTHI,
BHYTpPEHHsIS SHEprusi, padoTa rasa.
Petienue pacueTHbIX 3a7a4 C SBHO
3a1aHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKU

U TePMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 33124

C OIIOPOI1 Ha U3yUYEHHBIE B pa3Jiene
«MonekymnspHas ¢puznka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSI.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAITUH TI0 TEME
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33

ArperarHbie
COCTOSIHUS BELIECTBA.
da30BbIe NTEPEXOIbI

[Tapoo6pa3oBanue ¥ KOHICHCAIIHS.
Hcnapenue u KAmeHue.
AOCOIIOTHAS U OTHOCHUTENIbHAS
BJIAXKHOCTH BO3ayXxa. HachImeHHbIN
nap. Y ienbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIEPaTyphl KUTIEHUS OT JaBJICHUSI.
TBepnoe Teno. Kpucramnmueckue
u amop(dHbBIe Tema. AHU30TpOTIHS
CBOMCTB KpUCTaIoB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuainsl. [Lnasienue

Y KpUCTaJUIM3anus. Y IejabHas
TeruioTa miaBieHus. Cyoaumarius.
YpaBHeHUE TEIJIOBOTO OajaHca.
TexHUYeCKHe yCTpOUCTBA

Y MMPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTHH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHUCIIE
HaHOMaTEpHUAaJIOB,

Y HAHOTEXHOJIOTHUU

[IpoBenenue 3KkCIeprUMEHTa: U3MEPECHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/1yXa.
Or1enka aOCOIIOTHBIX U OTHOCHTEIIHHBIX
NOTPEIIHOCTEN U3MEpPEeHUN (PU3NUECKUX
BCJIUYMH.

N3yyeHne cCBOMCTB HACHIIIICHHBIX
apoB, CIIOCOO0B U3MEPEHUS
BJIQYKHOCTH.

Habmronenne kunenus

IIPY MOHW>KEHHOM JIaBJICHUH,
HarpeBaHus U TJIaBJICHUS
KPUCTANTINYECKOTO BEILIECTBA.
OO0bsicHEHUE PUHIIUIIOB IUCTBUS

U yCJI0BUM 0€30MaCHOI0 UCII0JIb30BAHUS
B MIOBCEJHEBHOM KWU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3yyeHne TEXHONOTHUI NOITYyYECHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIC
HAaHOMATEPHUAJIOB.

Pemenue pacueTHbIx 3a1a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOIO OaJiaHca.

Pemenune kaueCTBEHHBIX 3a74a4

C OMOPO Ha U3YYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UICCKHE
SIBIICHUS TI0 TEME.
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Pacnio3naBanue Gu3nUeCcKUX SBICHUM
B y4€OHBIX ONBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpIbIX Te,
HarpeBaHUe U OXJIAKIEHUE Tell,
U3MEHEHHE arperaTHbIX COCTOSTHUM
BEIIECTBA U 00BSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
bU3UKH.

Hcnonp3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUI JJIsl TOUCKA,
CTPYKTYPHUPOBAHMSI, THTEPIIPETALUN
U TIpeJICTaBIIeHUs UH(POpMAIIUU TTPH
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (PU3UKH

U TEPMOJMHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazgeny 24
Pa3nen 4. DinekTpoauHaMmuka
4.1 | DnexkTpocraTuka 10 DnekTpu3zanus Tei. Dinekrtpudeckuil | [IpoBeneHue sSkcnepuMenTa: U3MEepeHHe

3apsan. JBa BUIa dJIEKTPUYECKUX
3apsa0B. [I[poBoHUKH,
TUAJIEKTPUKHU U TIOJIYITPOBOAHUKH.
3aKOH COXpaHEHHUS AIIEKTPUUECKOTO
3apsaa.

B3aumopeiicTBue 3apsiaoB. 3aKOH
Kyiona. ToueuHbIl 371€KTPUYECKUN
3apsj. DIEKTPUUECKOE MOoJIe.

AIIEKTPOEMKOCTH KOHJIEHCATOPA.
OueHnka abCOIIOTHBIX M OTHOCUTEJIbHBIX
MOTPELIHOCTEN U3MepeHuil (PU3MIECKUx
BEJIMYNH.

N3ydenune npuHINAIIOB AEHCTBHS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOPA.

N3yyeHnne npuHIUIIOB JEUCTBUS
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HanpskeHHOCTB 31€KTPUYECKOro U YCIIOBUI 0€30MaCHOTO MPUMEHEHUS
nons. [IpuHuun cynepno3unuu B MPAKTHUYECKOW KU3HH,
ANEKTPUYECKUX nojei. JInnun KOIMHUPOBAJIBHOTO arllapara, CTpyHHOTO
HaIpsS)KEHHOCTH 3JIEKTPUUECKOTO IIPUHTEPA.
TOJIA. PaccmoTpenue ¢puzndeckux o
PaboTa cuit a5eKTpocTaTH4ecKoro CHOBAHUU AJIEKTPOCTATUYECKON
nons. [lorennman. Pasnocts 3aIUTHl U 3a3€MJICHUS
noreHuuanos. [IpoBoiHUKY U AIIEKTPONIPUOOPOB.
IUDJIEKTPUKH B Pemenue pacueTHbIX 3a/1a4 € SIBHO
3JIEKTPOCTATHYECKOM TIOJIE. 3aJJaHHOM (PU3UYECKON MOJIENBIO
JIudIeKTpruYecKas IPOHUIAEMOCTh, | C HCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB
DnektpoeMkocTb. KoHnencarop. U (hOpMYJT SIIEKTPOCTATUKHU.
DIEKTPOEMKOCTD IIJIOCKOTO Pemenue kauecTBEHHBIX 3a7a4
KOHJIEHCATOpa. DHEPTHUsl C OIIOPO HA U3YUYEHHBIE 3AKOHBI,
3apsKEHHOTO KOHAEHCATOPA. 3aKOHOMEPHOCTH U (hU3HUECKUE
TexHuueckue yCcTponcTBa SBJICHUS DJIEKTPOCTATUKH.
U MIPAKTUYECKOE TPUMEHEHHUE: Pacno3naBanue puznueckux sBICHUN
ANEKTPOCKOIL, SJIEKTPOMETP, B YYEOHBIX ONBITaX U OKPYKAIOIIEH
ANEKTPOCTATUYECKAs 3AINTA, KU3HU: DJIEKTpU3alus TEl,
3a3eMJIEHHUE AIIEKTPOIPUOOPOB, B3aMMOJICHCTBHE 3aPSI0B U OOBSICHEHUE
KOHJIEHCATOp, KOMUPOBAJIbHBIM UX Ha OCHOBE 3aKOHOB U (hOpMYyJTT
arrmapar, CTpyMHBINA IPUHTED DIEKTPOCTATUKMU.
Onucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBJICHUMN
C UCTIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: JIEKTPUUECKUI 3apsij,
HaIPSHKEHHOCTh JIEKTPUUECKOTO TOJIS,
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NOTEHILMAJI, PA3HOCTh MOTEHI[UAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pu3nYECKHX MpPOIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HUECKUX 3aKOHOB: 3aKOHA
COXpAaHEHMS AIEKTPUUECKOTO 3apsaa,
3akoHa KyioHna.

Pabota B rpynnax npu aHaiuse
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH U MOATOTOBKE COOOIIECHHIA
O IIPOSIBJICHUH 3aKOHOB JJIEKTPOCTATUKH
B OKPY’KarOIlEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

I[locTogaHBIN

BJIEKTPUYECKUU TOK.

Toku B pa3iIYHBIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHMUS JICKTPUUECKOTO
Toka. Mctounuku Toka. Cuna Toka.
ITocTOsSsHHBIN TOK.

Hanpsoxenue.

3akon OMa JiJ1g yyacTKa Lenu.
DIIEKTPUYECKOE COMTPOTUBIICHHUE.
VY 1enbHOE COTPOTUBIICHUE
BemiecTBa. [locinenoBarensHoe,
napajiebHOE, CMEIIaHHOE
COEIMHEHNE MPOBOHUKOB.
Pabora snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
AIIEKTPUUYECKOTO TOKA.

[IpoBeneHue 3KCIEPpUMEHTA: U3yUEHUE
CMEIIIaHHOTO COCIMHEHUS PE3UCTOPOB;
n3mepenue 3 /[C uCTouHMKa TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HAOJI0/ICHHUE JIEKTPOJIU3A.

Onenka aOCONIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYKH.

OO0BsicHEHUE PUHITUTIOB ICUCTBUS

U YCIIOBUI 0€3011acCHOT0 TPUMEHECHUS
aMIlepMeTpa, BOJLTMETPA, PEOCTAaTa,
HMCTOYHHKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIEKTPOJBUKYIIAS CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
MCTOYHUKA TOKa. 3aKkoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
anektpruyeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh
COMPOTUBJICHUSI METAIIJIOB

OT TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TomympoBonuuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOJAUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—n-nepexoja.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIEKTPUYECKUM TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.

3J’IGKTpOJ'II/ITI/I‘-IeCKa$I AUCCOIIH AL,

DIIEKTPOJIN3.
DJIEKTPUUYECKUM TOK B raszax.
CamocCTOSTENbHBIN U
HECAMOCTOATENIBHBIN pa3Ps.
Mounus. [1na3ma.
TexHuueckne yCcTpoucTBa

TEPMOMETpPA COIPOTUBIICHUS,
BAKYYMHOT'O JUOJa, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYTPOBOAHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemenue pacueTHbIX 3a/1a4 € SIBHO
3a1aHHON (U3UICCKON MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u dhopmyn tembl «IlocTossHHBIT
DJIEKTPUYECKUN TOK.

Pacnio3naBanue Gpu3nuecKux SBICHUM
B y4E€OHBIX OMBITaX U OKPYKAIOMIEH
YKU3HU: DJIEKTPUYECKasi IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MarduTHOE JEHUCTBUS TOKA.

AHanu3 SNEKTPUIECKUX ABICHUN

Y MIPOLIECCOB B LIEMAX MOCTOSIHHOTO
TOKA C UCTIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOTO U MAPAIIIEIIBHOTO
COEAMHEHUS POBOJIHUKOB, 3aKOH
Jxoyina-Jlenna.

Onucanue n3y4eHHbIX CBOWCTB
BEILIECTB U 3JIEKTPUYECKUX SIBJICHUI

C UCHOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJEKTPUUECKUH 3aps, Cuia
TOKQ, AJIEKTPUUYECKOE HAIIPSIHKEHHUE,
AIEKTPUYECKOE COIIPOTUBIICHUE,
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Y IPAKTUYECKOE IPUMEHEHUE!
aMIepMETp, BOIBTMETP, PEOCTAT,
UCTOYHHUKH TOKA,
AJIEKTPOHArpeBaTeIbHbIE PUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONIPOTUBIICHHUS,
BaKyyMHBIN U0, TEPMHUCTOPBI

U (GOTOPE3UCTOPHI,
MOJIyITPOBOHUKOBBIN MO,
rajJbBaHHUKa

pasHocTh moteHnuanos, IJ[C, pabora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTUH JIJIsl IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALINI
U TIpeCTaBlIeHUs] HHOOPMAILIUH

IIPY TTOATOTOBKE COOOIIEHU

0 MIPMMEHEHHUH 3aKOHOB IMOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

Hroro o pazneiny

22

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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11 KUIIACC

Ne
/I

HaumenoBanue
pa3aesnoB U TEM
y4eOHOro rpeaMera

KomuuaectBo
4acoB

[IporpammHuoe conepkanue

OCHOBHBIE BUIBI ICATEIHHOCTH
oOyyJaronuxcs

Pa3znesa 1. dnekTpoguHammuka

1.1

MaruuTHoe 10J1€.
DIeKTpOMarHuTHas
WHIYKIHS

11

ITocTossHHBIC MAarHUTHI.
BzanMoaelcTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoOE MoJie.
BekTop MarHuTHOM MHyKIIUH.
[TpuHIUI CyTIeprio3uuu
MAarHUTHBIX oeH. JInHumn
MarHuTHoi nHAykuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
MarauTHoe 1oJjie MPOBOIHUKA

¢ TokoM. KapTuHa TuHUN UHAYKIHU
MarHUTHOTO MOJs JJIMHHOTO
MPSIMOTO ITPOBOJIHUKA U 3aMKHYTOIO
KOJIBIIEBOI'O MPOBOIHUKA, KATYILIKH
¢ TokoM. OTBIT Dpcrena.
B3auMoeiicTBrEe MPOBOIHUKOB

C TOKOM.

Cunia Amnepa, ee MOyJib

Y HampaBJICHUE.

Cuna JlopeHna, ee MOYJIb

Y HarpasyieHue. [[Brmxenue
3apsHKEHHOM YaCTHIIbI

[IpoBeneHue IKCIIEpUMEHTA: U3YUCHHE
MAarHUTHOTO MO KaTYLIKH C TOKOM;
UCCIIEJOBAaHNE AEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON UH Ty KIIUH.

OreHka abCOIIOTHBIX U OTHOCUTEBHBIX
MOTPENTHOCTEH N3MEPEHUN (PU3NICCKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB 1EUCTBUS

U YCJIOBHM 0€301MacHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMATrHUTOB, JIECKTPOIBUTATEII,
YCKOPHUTEJEH 3JIEMEHTAPHBIX YACTHII,
VHIYKIHOHHOM ITEYH.

Pemenne pacueTHbIX 3a1a4

Ha IpUMEHEHHE (POPMYIT TEMBbI
«MarauTHoe nosje. DNeKTPOMarHuTHas
WHIYKIUSD.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OMOPOYM HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE
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B OJTHOPOJTHOM MarHMTHOM IOJIE.
Pabota cunsl Jlopenia.

SIBeHuE 3IIEKTPOMArHUTHOU
nHaykuuu. [Totok Bexropa
MAarHUTHOW UHAYKLIWH.
DIEKTPOJBMKYIAsl CUJla MHIYKIIUH.
3aKOH 3JIEKTPOMarHUuTHOU
nHaykiuu dapajes.

Buxpesoe anekTpuueckoe mnosie.
DIIEKTPOABUKYILAsl CUJla MHIYKIIUU
B IIPOBOJHUKE, IBUKYILEMCS
IIOCTYIIATENBHO B OJJHOPOJHOM
MAarHuTHOM IIOJIE.

IIpaBuno JleHua.

NunyKkTUBHOCTG. SIBIIEHUE
CaMOMHIYKIINH. DJIEKTPOJIBIKYIIIAS
cuja CaMOMHIYKIIHH.

DHeprusi MarHuTHOTO TOJIS KaTYIIK!
C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.
TexHuueckue yCcTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHNE:
IIOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AIIEMEHTApPHBIX YaCTHII,
WHIYKIAOHHAS MeYb

SIBJICHUS TeMbl « MarHuTHOE MOJIC.
DneKTpOMAarHUTHAsT UHTYKIIHS.
OrnpeneneHue HaNIpaBJICHU BEKTOpa
WHyKIIMYM MAarHUTHOTO TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cwisl JlopeHia.

Pacno3naBanue puznueckux sBICHUI
B YUCOHBIX OIBITaX M OKPYIKaOIICH
JKM3HU: B3aUMOACHCTBUE MariuToOB,
AJIEKTPOMAarHuTHas MHAYKIIHS,
JIeliCTBME MAarHUTHOIO TI0JIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsi.

AHaJIN3 3JIEKTPOMarHUTHBIX SIBJICHUIN
C UCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMArHUTHOM WH]TYKIIUH.
Ornucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPOMAarHUTHBIX
SIBIICHUI C MCHOJIb30BaHUEM
(U3UYSCKUX BETUIMH: HHTYKITUS
MarHUTHOTO MOJIsl, cuia AMnepa, cuiia
JlopeHn1ia, THAYKTUBHOCTh KaTyIIKH,
SHEPrus AIEKTPUIECKOTO U MATHUTHOTO
roJieit

Hroro no pazneny

11
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Pa3gen 2. Kosie0anusa u BoJIHBI

2.1

Mexaanueckue
Y DJICKTPOMAarHUTHBIE
KOJIe0aHus

KonebarenbHas cucrema.
CB00OIHBIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
konebanus. [lepuon, yactora,
aMITuTyaa u gaza KkojaebaHuu.
[Ipy>XUHHBIN MASITHUK.
MareMaTnyeckuii MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
koJniebanuii. [IpeBparienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbIi KOHTYP.
CBOOOIHBIE ATIEKTPOMATrHUTHBIE
KOJIeOaHUs B UACATLHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTHUS
MEXIY MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHMSIMU.

®opmyna ToMcoHa. 3aKoH
COXPAHEHHUS SHEPTUHU B UAECATEHOM
KoJie0aTeIpHOM KOHTYpE.
IIpencraBnenue o 3aTyXarommx
KoJiebaHusX. BeIHYK/IeHHbBIS
MEeXaHWYeCKue KojeOaHus.
Pe3zonanc. BeiHyXI€HHBIE
AJIIEKTPOMArHUTHBIC KOJICOaHMUS.
ITepeMeHHBIN TOK.
Cunycou1anbHbI IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
K0J1e0aTeNbHON CUCTEMBI — IEPHO/IA,
YacTOThI, AMIUTUTYABI U (ha3bl
KoJie0aHu (MPy>KUHHBIN

W/WJIA MaTeMaTUYeCKUN MasTHUK).
Hab6mronenue 3atyxaronux KojieOaHuu.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KoJie0aHui.

HaOnronenue pezoHauca.

[IpoBenenue 3xcniepruMenTa;:
UCCIIEIOBaHKE 3aBUCUMOCTH NEPUOJIA
MaJjbIX KouieOaHU rpy3a Ha HUTU

OT JUTMHBI HUTU U MACCHI TPy3a;
HCCJIEI0BAHNE IEPEMEHHOIO TOKA

B LIETIM U3 MOCJIEA0BATEIbHO
COEJIMHEHHBIX KOHACHCATOpa, KaTYIIKU
U PE3UCTOpA.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEeHUN (PU3NIECKUX
BEJTMYUH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

Y YCJIOBHI 6€301acHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
TIEPEMEHHOI0 TOKA, JINHUU
3JIEKTponepeay.

Perenne pacueTHbBIX 33724 C SIBHO
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MoIHOCTh TEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEMCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpauchopmarop. [Iponssoactao,
nepeaayda u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBEC 3JICKTPOSHCPI'UH.

KynbTypa ucronp3oBanus
AJIEKTPOSHEPTUU B ITIOBCEITHEBHOM
KU3HHU.

TexHuueckne ycTpoucTBa

Y [IPAKTUYECKOE IPUMEHEHHUE:!
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
JJeKTponepeaay

3aJIaHHON (PU3UUECKON MOJICITHIO

C MCIT0JIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (GOpPMYJI, OITUCHIBAIOIINX
MEXaHHYECKHE U AJICKTPOMArHUTHHIS
KoJICOaHMS.

Omnucanre MeEXaHUIECKHUX

1 3JICKTPOMArHUTHBIX KOJICOaHUI

C MCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: TICPUO] ¥ YaCTOTA
KoJeOanuii, aMuTyaa u asza
KoJieOaHu, 3apsij U cujia ToKa

B FapPMOHHMYECKHUX JICKTPOMArHUTHBIX
KOJICOAHUSAX.

Pentenne kauecTBEHHBIX 3aa4

C OIOPOH HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
MEXaHUYECKHE U DJICKTPOMArHUTHBIE
KoJieOaHus.

PaboTa B rpymnmax npu riiaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALINH
PE3yIHTATOB OIBITOB, U AHATN3E
JIOTMOJIHUTEILHBIX NCTOYHUKOB
uH(dOpMAIUH 110 TEME

2.2

Mexaanueckue
Y 3JICKTPOMAarHUTHBIE
BOJTHBI

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacpoCTpaHEHUS

U JyiHa BouiHbL. [lonepeunsie

N3yuenue oOpa3oBaHus

¥ pactpoCTpPaHEHUS MOTIEPEUHBIX
1 TIPOJIOJILHBIX BOJIH.
HaOmronenue otpaskeHust
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Y TIPOJIOJIbHBIE BOJHBI.
WNuTtepdepenius u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [']poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpuEeHTaluus BEKTOpoB E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpak€HUE, MPEJTOMIICHHUE,
nossipu3anus, U pakius,
uHTeppepeHus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpuMeHeHue 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI paguOCBSA3U

U TeneBUIeHUs. Pagnonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKarOIIEU CPEBI.

TexHuueckne ycTpouncTBa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yYJIBTPa3ByKOBast JUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajaap,

U TIPEJIOMJICHUS], UHTEPPEPEHIIUU

U Tudpakiy MEXaHUYECKUX BOJIH.
HaGrogenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTY 101

Y 4aCTOTOM KoJieOaHM, 3ByKOBOT'O
pEe30HaHca.

HccaenoBanue cBOMNCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHNUE,
MIPETOMIICHUE, MOJIIpU3aALU,
nudpakiys, UHTephepeHITU.
N3yueHune yciioBui U3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTanuu BeKTopos E, B, v

B DJIEKTPOMAarHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBbITY.

OObsicHEHUE IPUHIIUIIOB 1EUCTBUSA

U yCIIOBUI 0€301MacHOT0 MPUMEHEHHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JTUATHOCTUKU

B TEXHUKE U MEIMIMHE, paaapa,
pPaguONIPUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBU-meun.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 C ONOPOU HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCHIBAIOIINE
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palMONIPUEMHHUK, TEIEBU30D,
aHTeHHa, renedgon, CBU-meup

pacrpoCTpaHEHUE MEXAHUYECKHUX

U DJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTUH JIJIs1 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU

U TIpeJicTaBlieHus UH(poOpMauu

MIPY TOATOTOBKE COOOIIEHU

00 HUCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY Kalollen Cpeibl.

PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETALIUU
pPE3YyIbTATOB OIBITOB U aHAIIN3E
JIOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

23

OnTtuka

10

['eomeTpuueckas OnTHKA.
[IpsiMonMHEHOE pacpOCTpaHEHNE
CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paKEHUI B TNIOCKOM 3€pKalie.
[Ipenomiienune cBeTa. 3aKOHBI
MpesIoMJICHUS cBeTa. AOCOIIOTHBIN
nokasareib npesomiueHus. [lonHoe

N3ydeHune siBiIeHUs MOJIHOIO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenne Moenei MUKpOCKOIa,
TEJIECKOIIA.

ITonydyeHue cnekrTpa ¢ IIOMOIIBIO
IpU3MbI U TU(PPaKIHMOHHON PEIIETKH.
M3mepenne noxkasaress NpenoMIIeHUs
CTEKJIA.

HccnenoBanue CBONCTB H300paskeHUI

55



BHYTPEHHEE OTPAXKEHHUE.
IIpenenbHbIN yroy noJaHOTO
BHYTPEHHETO OTPAKCHHSI.
Jlucniepcus cBeta. CIOXKHBIN COCTaB
oenoro ceera. LBer.

Coluparoiiue 1 paccenuBaroIme
nuH3b1. ToHkas muH3a. DoKycHOE
pPacCTOsSIHUE U ONTUYECKas CUJia
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIITIX

U pacceunBaroux Junzax. Gopmyia
TOHKOM JIMH3BI. Y BEIIMUCHHE,
JaBAEMOE JINH30M.

IIpenensl npuMEHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Untepdepenums
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMOAEHUS

MaKCUMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceeta. JudpakimonHas
perieTka. Y clioBue HabIIOACHUS
TJIABHBIX MAKCUMYMOB IPU NaJ€HUN
MOHOXPOMAaTHYECKOI'O CBETA

Ha TUPPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OOBbsicCHeHHE PUHIIUIIOB JIEUCTBUS

U yCJIOBUI 0€3011aCHOT0 MPUMEHEHUS
OYKOB, JyTbl, (hOTOAMNIApATa,
MMPOEKIIMOHHOIO aIlapara,
MHKPOCKOTA, TeJIECKOIa, BOJIOKOHHOU
ONITHUKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pelienrie pacyeTHBIX 3aJ1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI TEOMETPUUECKOM
OITHKHU.

[TocTpoenue u onrcanue n300paxeHus,
CO3/1aBa€MOT0 ILUIOCKUM 3€pPKaJIoM,
TOHKOW JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTH F'€OMETPUUYECKON
OITHKH.

Pacno3naBanue puznueckux sBICHUI
B OIBITaX U OKPY’KAIOUIEH KU3HU:
MPSAMOJIMHEWHOE PACTIPOCTPAHECHUE
CBETa, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHIus, Tudpakius

Y MIOJISIPU3ALUs CBETA, AUCTIEPCUS
CBETa.
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[Tonspuzanus csera.

TexHu4yeckne yCTporucTBa

U IPAKTUYECKOE IPUMEHEHUE!
OYKH, JIyna, poroamnmapar,
MPOCKIIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
OITUKA, TU(PPAKIIMOHHAS PEIIEeTKa,
MOJIIPOU

N3ydenwne ycioBuil HaOII0ICHHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(A3HBIX KOTEPEHTHBIX
WCTOYHUKOB.

VcioBre HaOMIOIEHHS TJIIaBHBIX
MaKCHUMYMOB MpPH NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETa

Ha TU(HPAKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SBICHUMN

C MCIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWMHOTO pacIPOCTPAHECHUS
CBETA, 3aKOHbBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnwncanne OoNTHYECKNUX SIBJICHUI

C UCIIOJIb30BaHUEM (PUBHYECCKUX
BEJIMYMH: (DOKYCHOE PACCTOSTHHE

M ONITUYECKAs CHJIA JIMH3BI

Htoro no pazgeny

Paznen 3. OcHOBBI cienIUAIBLHON TeOPpUH OTHOCUTEIbHOCTH (nasee — CTO)

3.1

OCHOBBI CIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTHA

4

I'panuubl mpuMEeHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[TocTynatel cienraibHON TEOPUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAKYyME,
IIPUHIIUIT OTHOCUTEIBHOCTH
OUWHIITENHA.

Penienne kauecTBEHHBIX 3aj1a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIs IOMCKA,
CTPYKTYPHUPOBAHHUS, HHTEPIPETALIUN
U TIpejiCTaBlIeHUs] HH(OpMaLUK
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OTHOCHUTENBHOCTH
OJITHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHU U COKpAICHUE JITTUHBI.
DHeprus U UMITYJIbC
PEJSITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEpruei

1 IMITYJTHCOM PEIIITUBHCTCKOM
JACTHIIBI. DHEPTHUS TTOKOS

IIPH ITOJATOTOBKE COOOIICHUI
O IpaHuIlaX MPUMECHUMOCTH
KJIACCUYECKOM MEXAHUKH U OCHOBAX

CTO

Hroro no pazneny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DeMEHThI KBAHTOBOM
OIITUKH

®otonbl. Popmyiia [imanka cBa3u
sHepruu (HOTOHA C €r0 YaCTOTOM.
OHeprusi 1 UMIYJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTtoaddexra. OnpITH

A.T'. CroneroBa. 3aKOHBI
dboroaddekra. YpaBHeHHE
OvinmenHa 1 Gotodddexra.
«Kpacnas rpanuna» porodddekra.
JaBnenue cBeta. ONbITHI

[1.H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.
TeXHUYECKHE YCTPOUCTBA

U TIPAKTUIECKOE IPUMECHEHHE:!
dhoToasieMeHT, (OTONATUHK,
CoJTHEYHas OaTapesi, CBeTOIHO]T

Hao6monenne horoaddexra

Ha YCTAHOBKE C [IMHKOBOM IIJJACTUHOM.
HccaenoBanue 3aKOHOB BHEIIHETO
dboTorpdekra.

OOBsiCHEHHE OCHOBHBIX TPUHIUIIOB
JEHCTBUSA TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: GOTOAJIEMEHT, (DOTOIATUUK,
COJIHEYHasi OaTapes, CBETOIUOI;

U yCIIOBUH UX 0€30MacHOTO
MPUMEHEHUS B MPAKTUYECKON )KU3HH.
Pemienne pacueTHbIX 3a/1a4 € ABHO
3aJIaHHOHN (PM3UYECKON MOJIEITHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KBAHTOBOM ONTHUKH.
Pelienrie kaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.
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PacrioznaBanue Gu3HUeCKUX SBICHHM
B Y4€OHBIX ONBITAX:
dboToaniekTpudeckuii 3 PeKT, CBETOBOE
JIaBJICHUE.

Onucanye n3y4eHHbIX KBAHTOBBIX
SIBJICHUW U TTPOLIECCOB

C MCTOJIb30BaHUEM (U3HUECKUX
BEJIUYHMH: CKOPOCTD JIEKTPOMArHUTHBIX
BOJTH, JIJTHHA BOJHBI M 4aCTOTA CBETA,
DHEPTUs U UMITYIIHC OTOHA

4.2

Crpoenue atoma

Mopaens atoma TomcoHa. OnbITHI
Peszepdopmaa mo paccesauto
a-dactull. [InanerapHas mozaeinb
aroma. [Toctynater bopa.
W3nydyenue u noriorieHne GoToHOB
IIpHU [IEPEX0JI€ aTOMa C OJHOTO
YPOBHsI DJHEPIUHU HA Apyrou. Busel
cnekTpoB. CIIEKTp ypOBHEN 3HEPTUU
aToma BOAOpoAa.

BonHoBbIE cBOMCTBA YacTUIl. BOJIHBI
ne bpoius. KopryckynsipHo-
BOJIHOBOH JyaJIU3M.

CHoHTaHHOE U BBIHYXKECHHOE
W3JIyYCHHUE.

TexHuueckue ycTpoucTBa

Y IPAKTUYECKOE MPUMEHEHUE:
CIIEKTPaJIbHbIM aHAIU3

N3yuenne moaenu omnbita Pesepdopaa.
IIpoBeneHue sKciepumMeHTa

10 HAOJIOJICHUIO JIMHEWYATOTO CIEKTpa.
Orenka aOCOIFOTHBIX M OTHOCUTEBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenn aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIEIN
atoma bopa.

N3ydeHune crieKkTpa ypoOBHEN SHEPTUU
atoma Bojopoja. O0bsicCHEHUE
MPUHIMUIIOB ICUCTBUS U YCIIOBUM
0e30MacHOr0 MPUMEHEHHUS
CIIEKTPOCKOIa, JIa3epa, KBAHTOBOTO
KOMITbEOTEPA.

PenieHne kaueCcTBEHHBIX 3a/1a4

C ONOPOY HA U3YYEHHBIC 3aKOHBI,
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(cmekTpocKoI), 1a3ep, KBAaHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH ¥ (pU3UUECKHE
aByieHus 1o Teme «CTpoeHue aTomay.
PacnioznaBanue Gpu3nvecKkux siBICHUN
B y4€OHBIX OMBITaX: BO3SHUKHOBEHUE
JMHEWYATOr0 CIEKTPa U3IIYUYEHUS.
AHaJIN3 KBAaHTOBBIX IIPOLIECCOB

Y SIBIICHUU C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, TOKA3BIBAIOIIIHEC
CJIOKHOCTb CTPOEHUS SIpa.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopaa

M0 OTPEJIEICHUIO COCTaBa
PaANOAaKTUBHOTO U3JTyYESHUSI.
CaoiicTBa anbda-, Oera-,
ramMma-u3iaydeHus. Biusiaue
PaAMOaKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxionnas moznens siapa
['eiizenbepra-lBaneHko.

3apsin sapa. MaccoBoe 4ncio spa.
N3oTtomsL.

Anbda-pacnag. DIeKTPOHHBIH

U TO3UTPOHHBIN OeTa-pacnaj.
["amma-u3nyyenue. 3aKoH
paJIMOaKTUBHOTO pacmaja.

N3y4deHne SKCIeprMEHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTb CTPOEHHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YaCTHIL

(o roToBBIM (hoTOoTpadusim).
W3yuenue sepHbIX CUI, SISPHBIX
peakiuii CHHTE3a U pacraa,
TEPMOSIICPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOU MOJIENHU siapa
['eiizenOepra-lBaneHKoO.

OOBbsicCHEHUE YCTPOHCTBA

Y IPUMEHEHUS JO3UMETPa, KaMephI
Bunbcona, siaepHoro peaxkropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJy4YEHHBIE 3HAaHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIIC sJIpa.
PacnioznaBanue pu3nvecKkux BJICHUM
B YUEOHBIX OMBITaX M B OKPY’KarOIIEH
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DHeprus CBsI3U HyKJIOHOB B SIJIpE.

S nepHblie CUIIBI.

Hedekt macchl spa.

Snepnbie peakunu. Jlenenue

Y CHHTE3 S1€EP.

S nepuslii peaktop. TepmosiaepHbIn
cunTes. [Ipo0aembl U epcneKTUBBI
AIEPHON IHEPIETUKMU.
DKOJIOTUYECKHE ACTIEKTHI AEPHOM
DHEPreTHKHU.

DneMeHTapHbIe yacTUllbl. OTKPBITHE
MO3UTPOHA.

MeTtonab! HaOIIOIEHUS

Y PETUCTpaLMU SJIEMEHTaAPHBIX
YacTHL.

DyHAaMEHTAIbHBIE
B3auMO/IelcTBUS. EAMHCTBO
(bu3HYECcKOi KapTUHBI MUPA.
TexHuueckue yCTpoucTBa

Y IPAKTUYECKOE MPUMEHEHHUE:
IO3UMETp, KaMepa Bunbcona,
SICPHBIN peakTop, aTOMHasi bombOa

JKU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaIOaKTUBHOCTb.

Onucanue KBAaHTOBBIX SIBJICHUM

Y MPOILIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEJIMYKH: IEPUOJT
MOJTypacnajia, YHEPrus CBSI3U aTOMHBIX
anep, neexT Macchl spa.

AHanu3 IpoIecCoB U SIBICHUHN

C MCHOJIb30BaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpPaHEHUSI MAaCCOBOTO YMCJIA,
nocrynarsl bopa, 3akoH
PaIMOAKTUBHOIO pacmaa.

VYyactue B paboTe Kpyrjioro croya
«DyHIaMEHTAIbHBIE B3aUMOICCTBUSL.
EnuHCTBO (pM3HNUECKON KapTHHBI MUPAY.
Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIsI TOKCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU

U TIpeCTaBICHUs] HH(OPMAIIUH

MIPY TOATOTOBKE COOOIIEHU

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTMYECKHUX aCTEKTax sAepHOM
HHEPreTUKHU

Hroro no pazneny

15
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Pa3nes 5. DiieMeHTbI aCTPOHOMHUU U ACTPOPU3UKH

5.1

DNEeMEHTBI
aCTPOHOMHUU
U aCTpOU3UKHU

7

Dralibl pa3BUTHS ACTPOHOMHH.
[IpuknagHOe U MEPOBO33PEHYECKOE
3HA4YCHUE aCTPOHOMMH.

Bun 3Be3gnoro ne6a. Co3pesausi,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX
BUIMMOE JIBHIKEHHE.

ComHeunas cucrema.

Comnne. CojiHeYHAast aKTUBHOCTb.

Uctounuk sueprun CosHIA U 3BE3]I.

3Be3/1bI, UX OCHOBHBIC
XapakTepucTuku. /fnarpamma
«CIEKTpaIbHbIN KJIACC —
CBETUMOCTBY. 3B€3/1bl IJIABHOU
MOCJIEA0BATEILHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JUIsl 3BE3]]
TJIAaBHOW MOCJIEA0BATEIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEeACTaBICHUS

O IPOUCXOKIAECHUH U IBOIIOIUU
CoJHna u 3Be31. DTallbl )KU3HU
3BE3/I.

Mueunsii [1yTe — Hama ['anaktuka.
ITonoxxenue n nmxenne CoirHIa

B ['anmaktuke. TUIbI TaTaKkTUK.
Papuoranaktvky v KBazapsl.
UYepHbl€ ObIPHI B iApaxX FaIaKTHK.

IToaroroBka cooOmenuii 00 Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKJIIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUHU
aACTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHrne coBpeMEHHBIX
MPEJICTABICHUI O IPOUCXOXKICHUN

v 3BoroiK CoJTHIIA U 3BE3I.
N3ydyeHne TUIIOB rajlakTUK,
paaroragakTUK U KBa3apos.
N3ydenne nBukeHUSI HEOECHBIX Tel,
ABOJIIOLIMHM 3Be3 U BeeneHHol,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTAJIAKTUYECKOU CpeJIe,
MacmTaOHOM CTPYKTYpbl BeerreHHOM.
OOwbsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xab0ia.
[ToaroroBka K 00CyXICHUIO
HEpEIIEHHBIX TPO0JIEM aCTPOHOMHUH.
[TpoBenenue HabrOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUM 11 ONPEACTICHUS
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Bcenennas. Paciumipenne
Bcenennoii. 3akon Xa00mna.
Paz6eranue ramaktuk. Teopus
bousbmioro B3peiBa. PennkroBoe
U3ITyYEHHE.

MacmtabHast CTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOaembl
aCTPOHOMUU

M0JIOKEHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usa CeBepHOro MoTymapus

U SIPKUE 3BE3/IBI.

[IpoBeneHnue HaOIIOEHUIN B TEIECKOI
Jlynsl, naner, Mneunoro [lytu.
VYyactue B IUCKYCCUM O HEPEIIEHHBIX
npobiieMax aCTpPOHOMUU

Hroro no pazneny

7

Paznen 6. O0o01maroniee noBropenue

6.1

Oo6o0maroree
ITOBTOPEHHUE

4

O00011IeH1E U cUCTEMATH3AIIUI
COAEPKaHUs pPa3/IelIOB Kypca
«Mexanuka», «MoJekyJisipHast
¢bu3rKa U TEpMOAMHAMHUKA,
«nexkrpoauHamukay, «Konedbanus
1 BOJHBI», « OCHOBHI CIICIIAAIBHOM
TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas u3nka, « JIIeMEHTHI
ACTPOHOMMH U aCTPOPUIUKI.
Ponb ¢usuku u actpoHoMun

B DKOHOMHUYECKOH,
TEXHOJOTHYECKOM, COIUAIBHOU

1 3TUYECKOM chepax nesTeIbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKHU

Y aCTPOHOMUH B COBPEMEHHOU
HAay4YHOW KapTUHE MUPA, 3HAYCHHE

Yyactre B JUCKYCCHH O POJIA (PU3HUKH
1 aCTPOHOMHH B Pa3IMYHBIX cepax
JIEITEJILHOCTH YEJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bU3NYECKON KapTUHBI MHPA B PSIITY
COBPEMEHHBIX IPEICTaBICHUI

0 TIPUPO/IC.

BrinosHeHne yueOHBIX 3aaHHH,
JEMOHCTPHUPYIOIITUX OCBOCHUE
OCHOBHBIX TIOHATHH, PU3NICCKUX
BEJIMYMH M 3aKOHOB Kypca (DU3HUKH
10-11 xmaccoB
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OIMCATEIbHOM,
CHUCTEMaTU3HUPYIOLIEH,
OOBSICHUTENLHOM

Y [IPOTHOCTUYECKON QyHKIUN
(bu3nueckoil Teopum,

POJIb (hU3UUECKON TeopUun

B ()OPMUPOBAHUY MPEACTABICHUN
0 (M3HYECKOI KapTUHE MUPA,
MeCTO (PU3HUECKON KapTUHBI MHpa
B O0IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTABICHUM O IPUPOJIE

Hroro no pazgeny 4
PesepBHoe Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne TeMa vDoKa K o Jara DuekTponnbie HHQPOBLIE
n/n P Bcero OHTPOILHBIC paKTuieckue H3y4eHusi | oOpa3zoBaTe/ibHbIEC peCypcChl
padoThI padoThI

®usuka — HayKa O IpUPOJIE.
HaquBIe METOAbI ITIO3HAHUA
OKPYXKaIOIIEr0 MUPA

https://m.edsoo.ri/YXGQSPM 1P

Ponb u mecTo pusuku B
dbopMHpPOBaHUH COBPEMEHHOMN

2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/8HSXWFFVO
MPaKTUYECKON JeATETHHOCTH
e
MexaHu4ecKkoe ABHKEHHE.,
OTHOCHUTENBHOCTh

3 MEXAHUYECKOT'0 JBUKEHUSI. 1 https://m.eds00.ru/RSOAQOVS5ZX
[Iepemenienue, CKOpOCTb,
YCKOpPEHHUE

4 PaBHOMEPHOE MPAMOTMHEHHO 1 https://m.edsoo.ru/L8IPY2JEZ
JIBIKCHHUE

5 PaBHOyCKOP?HHoe 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJIMHEMHOE JIBUYKECHHE
CB00OOIHOE MMaicHHE.

6 Yckopenue cBOOOTHOTO 1 https://m.edsoo.ru/MXPLZIX8]
MMaJCHUS
KpuBonuHeiiHOE qBHMKEHNE.

7 JIBrKeHHE MaTepuaIbHON 1 https://m.edsoo.ru/TFLJ2C4DN
TOYKH IO OKPYKHOCTH
[TpuHIIUTT OTHOCUTEITLHOCTH

8 lanunes. Nuepuuanbabie 1 https://m.eds00.1u/J6QY7N3WN

cuctemsl orcuera. [lepBriit
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3akoH HproToHa

Macca tena. Cuna. [Ipunnun
cyrnepno3uiuu cui. Bropon
3akoH HeroToHa miis
MaTEPHUAILHOHU TOUKH

https://m.edsoo.r/BVINWTAQH

10

Tperun 3akon HeroToHa yist
MAaTEepHAIbHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cwuina tsoxectu. [lepBast
KOCMHUYECKast CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuina tpenus. Koaddunment
TPCHUA. Cuna CONPOTUBJICHUA
NP JIBIDKCHHUHU TeJia B
KHUAKOCTHU UJIN I'a3€

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHoe u
BpaniaTeIbHOE JBMKEHNE
aOCOJIIOTHO TBEPOTO TEA.
MowmenTt cuibl. I1lnedo cuibl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena

https://m.edsoo.ri/IDOAU40TS

15

I/IMHyJ'IbC MaTepHaﬂLHOﬁ TOYKH,

CUCTEMbI MaTEpUAIbHBIX TOUEK.
Wmnynbe cuiibl. 3aK0H
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE JIBUXKEHUE

https:/m.edsoo.ru/M5SJQTKNWC

16

PaboTa 1 MOIIHOCTbH CHIIBI.
Kunernyeckas sHeprus
MarepuaibHON Touku. Teopema
00 M3MEHEHNN KHHETUIECKOH
SHEPrUU

https://m.edsoo.ru/J1V591.28B

17

IloTenunanbHas OHCPIHU.

https://m.edsoo.ru/RNEXJW4KF
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[TorennmanpHas 3HEprust
yapyro aehopMupoBaHHOW
npy>kunsbl. [loTennuanbaas
SHEPTHs TeJla BOIU3U
TTOBEPXHOCTH 3eMJIH

18

IToreHnnuanbpHbIC U
HEIMOTEHIHaabHbIe chiibl. CBsI3b
paboThl HEMOTEHIIMATIBHBIX CHIT
C U3MEHEHHEM MEXAHUYECKOU
SHEPTUU CHCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPIHU

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHUJIBI C U©BMCHCHUEM
MEXaHUYECKOW YHEPTUU Tejla Ha
HIpUMeEpPE pacTHKEHUA
PE3UHOBOTO KI'yTay

https://m.edsoo.ru/W1R4R8UG

20

Kontponbnas pabota no teme
«Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHoBCcKoe
newkenue. b dyzus

https://m.edsoo.su/OEY9VYU2B

22

Xapakrep JIBUKEHHUS U
B3aUMOJCHCTBHUS YaCTHII
BelecTBa. Moaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
T

https://m.edsoo.rt/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BenlecTBa. IlocTtossHHas

https://m.edsoo.ru/FL1IBAQD13

67


https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13

ABoraapo

24

TermmoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHHeE.
[lIxanma remnepatyp Llenbcus

https://m.edsoo.ru/WPNY6QA8Z

25

Wneansheiii raz B MKT.
OcnoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AOcomoTHas TemMrepaTypa Kak
Mepa CpeIHEW KNHETUYECKOU
SHEPIUM JIBUKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanperoHa. I'a3oBbIe
3aKOHBbI

https://m.eds00.ru/Y3IWB66I3A

28

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
MEXy apaMeTpaMH COCTOSIHUS
pa3peKeHHOTO ra3a»

https://m.eds00.ru/35DBLKT96

29

N3onpoueccel B uieanbHOM rase
U UX rpaduyeckoe
IpeCTaBICHUE

https://m.edso00.ru/OZJ3KZNJ5

30

BryTtpeHnHss sHeprus
TEPMOJUHAMHYCCKON CHCTEMBI
1 CIIOCOOBI €€ U3MEHCHHS.
KonmdgectBo Temnots u paboTa.
BHyTpeHHsis sHEprust
0JIHOATOMHOTO HJICATTPHOTO Ta3a

https://m.edsoo.ru/9JQITVXIY

31

Buabl Temionepenauu

https://m.edso00.ru/36JJI20W9

32

V nenpHasg TEIIIOEMKOCTh
BemiecTBa. KonmuecTBO TEIIOTHI
IIpH TETUIoNepeaaye.
AJnabaTHBIN MpoIecc

https://m.edsoo.ru/SK3Y4HS86L

33

[IepBrIil 3aKOH TEPMOANHAMUKHU

https://m.edsoo.ru/2HO6R3GAS
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" €T0 MPUMCHCHHUC K
Hu3onponecccam

HeoGpatumocTs nporeccoB B

34 npupoje. Bropoi 3akoH https://m.edsoo.ru/S8SLWDFT8
TEPMOJMHAMHUKHU

35 HpHHHHl} aeicrens u KI1J https://m.edsoo.ru/DLCDEAAUC
TEIJIOBOM MalllMHbI

36 Huxn Kapno u ero KIT[ https://m.eds00.ru/4XPSAOVIM

37 i https://m.edsoo.ru/PO7ZMYMSI
TEIIOPHEPTeTUKHI
O6o0maromuii ypok

38 «MonexynsipHas (pu3nKa. https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOJTUHAMUKI
KonTponbhas padbota no teme

39 «MonexynsipHas (pu3nKa. https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOJUHAMUKI
[TapooOpazoBanue u

40 KoHieHcanus. Mcnapenue u https://m.eds00.ru/X48Q078EE
KHUIICHUE
AOCOIIOTHAs M OTHOCUTEIIbHAS

41 BJI&KHOCTh BO3/yXa. https://m.edsoo.ru/98HVAEBMM
HachblleHHblii nap
TBepaoe Teno.
Kpucrannuueckue u amopgHbie

4 | Tena AHUSOTPONNA CROHCTB https:/m.edsoo.ru/TIXFWLMZNK
KpucTaiioB. XXuakue
Kpuctayibl. CoBpeMeHHbIE
MaTepuabl
[1naBneHue u KpUCTATUIU3AIIHSL.

43 VY nenbHas TeoTa MJIaBICHHUS. https://m.edso0.ru/OX117G6MR
CyOnumarus

44 YpaBHEHHE TEIJIOBOrO OajiaHca https://m.edsoo.ru/OTUXGN2I1
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DeKTpu3aIus Tel.

45 DnexTpuueckuu 3apsi. /Isa https://m.eds00.1ru/QJ2S7TWSBM
BUJIA DJICKTPUUECKUX 3aPsI0B
[IpoBOIHUKH, TUBTIEKTPUKHU U

46 Oy HPOBO/IHHKH. SAKOH https://m.edsoo.ru/F3YVPQUYH
COXPAHEHUS INEKTPUIECKOTO
3apsiia
B3aumMoencTBre 3apsiioB.

47 3akon Kynona. Toueunbin https://m.edsoo.ru/SUSBUOTHH
AIEKTPUUYECKUH 3apsi
Hampspkennoctsb
ANEKTPHUYECKOTO TOJIS.

48 [IpunHiun cyneprno3unuu https://m.edsoo.ru/9IKAWD2V6
JJIEKTPUUYECKUX TOJIeH. JInHUH
HaIPSHKEHHOCTH
Pabota cun

49 HACKTPOCTATICCKOTO HOIT. https://m.edso0.ru/VOPD9ASLF
ITorennuan. PasHocTh
MOTEHIINAJIOB
[IpoBOTHUKY U TUIIEKTPUKH B

50 | ONCKTPOCTATHHCCKOM HOJC. https:/m.edsoo.ry/12P2S3127
Judnexktpudeckas
IPOHUIIAEMOCTh

51 OnekrpoeMkocTb. Konnencarop https://m.edsoo.ru/BIUPRD52W
DIIEKTPOEMKOCTD TIJIOCKOTO

52 KOHJIEHCaTopa. DHeprus https://m.edsoo.ru/XPUKP82VE
3apsDKEHHOTO KOHJICHCcaTopa
JlaGopaTtopHnast pabota

53 "U3mepeHue 3eKTpOEMKOCTH https://m.edsoo.ru/PBGM4F845
KOHJIeHcaTopa"

54 Hpuuun reiicTsus i https://m.edsoo.ru/H3QI9PNHYY

IpUMEHEHHE KOHIEHCAaTOPOB,
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KOITUPOBAJILHOTO arapara,
CTpYHHOTO MPUHTEPA.
DIeKTpOoCcTaTUIECKas 3alIHTa.
3a3emIIeHHe AIIEKTPOIPUOOPOB

55

DIEKTPUYECKHUM TOK, YCIOBHS
€ro CyIIeCTBOBAHHUSI.
ITocrossanabIN TOK. CHuna Toka.
Hampsokenne. ConpoTHBieHuE.
3akon Oma yis yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE,
napajieibHOe, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTtopHnast pabota
«M3y4eHne cMenaHHOTo
COCJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.rt/SLKT3UPUR

57

PaGora u momrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.rt/LESHA2A3M

58

3akoH Oma AJi MOTHOU
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

0.5

https://m.edsoo.ru/YNSBE7PBS

59

PesepsHslil ypok. KonTponbHast
pabora 1o Teme
"DnexTpoauHaMuKa" /
Bcepoccniickas mpoBepoyHas
paboTta

https://m.edsoo.ru/MFM6EIESX

60

O6o0maromuit ypok
«DNeKTpoAnHAMUKAY /
Bcepoccuiickas npoBepouHas

https://m.edsoo.ru/P86MDYO07H
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pabota

61

DneKTpOHHAas MPOBOJIUMOCTb
TBEPJIBIX METAJLIOB.
3aBUCUMOCTbH COPOTHUBIICHUS
METaJUIOB OT TEMIIEPaTyPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/WMNNBQIL9H

62

DJIEKTPUYECKUU TOK B BaKyyMe.
CBOHCTBA DJICKTPOHHBIX MTyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBOIHUKH, UX
coOCTBEHHAas ¥ IpUMECHast
poBOAMMOCTEL. CBOMCTBA p—n-
nepexona.
[TosnynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJeKTPUYECKUH TOK B
pacTBopax U pacrjiaBax
JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUccoIanus. DIEeKTPOIn3

https://m.edsoo.rt/QUOQUWVI1

65

DJIEKTPUYECKHH TOK B Ta3ax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSITECIIbHBIH Pa3psill.
Momnnus. I1naszma

https://m.edso0.1ru/2VX2KILFQA

66

DnexTpuueckue mprudopsl U
YCTPOHCTBA U UX MPAKTUUYECKOE
npuMeHeHnune. [IpaBuia TeXHUKH
6e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabota mo Teme
«Inekrpocraruka. [locTosHHBIN
3JIEKTpUYECKUM TOK. TokH B
PAa3IMYHBIX CPEIAX»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epBHbIit ypoK.
O06006mmanmui ypok mo TemMmam
10 xmacca

https://m.edsoo.ru/HLOAT6SNU
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OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHus!

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE PeCypChl

ITocTostTHHBIE MArHUTHI M UX
B3anMoJieicTBHE. MaranuTHoe
nose. BeKTop MarHuTHOM
WHIYKIUU. JIMHUA MarHuTHOM
WHIYKIIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHoe 1oJjie MpOBOIHUKA
¢ TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOIHUKOB
C TOKOM

https://m.edsoo.ru/1L5SCT47FX

JlabopaTtopHnast pabota
«M3y4eHrne MarHuTHOTO TTOJISt
KaTYIIKH C TOKOM

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBEe MAarHUTHOTO MOJIS Ha
MPOBOAHUK C TOKOM. Cuita
Awmmnepa. JlabopaTopnas pabora
«HccnenoBanue NeUCTBUA
IIOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»

https://m.edsoo.rw/UVHDISEX4

JlelicTBME MAarHUTHOTO TTOJIS Ha
JBHKYILYIOCS 3apsKEHHYIO
gactuity. Cuna JlopeHna.
PaGora cunbl Jlopenia

https://m.edsoo.ru/7ZABZQGQC9

ONEeKTpOMarHuTHasE UHIYKIMS.
[ToToK BEKTOpa MarHUTHOM
uHaykuuu. 3/1C uHayKkumm.
3aKOH AEKTPOMarHuTHOM
unaykuuu Papajes

https://m.edsoo.ru/VA26C9C3J
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JlaGopaTtopHnast pabota
«HMccnenoBanue sBICHUS
BHCKT'I)OMaFHI/ITHOfI HHIAYKOWUH

https://m.edsoo.ru/XZS5MQCBU

NuaykTUBHOCTS. SIBIEHUE
camounaykuuu. JJ1C
CaMOMHIYKIUHU. DHEPrusi
MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE
roJje

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoicTBa 1 UX
MpUMEHEHUE: TOCTOSIHHBIE
MarHMThI, SJIEKTPOMAarHUTHI,
AJIEKTPOJIBUraTENb,
YCKOPUTEIH IE€MEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o06maromuit ypok
«MarguTtHoe 1oJe€.
DJIEKTpOMAarHuTHAsE HHIYKITUS

https://m.edsoo0.rt/COBOSBGMC

11

KonTponbHas pabota mo Teme
«MarauTHoe 1ojJie.
DJIEKTpOMAarHuTHasE HHIYKIIUS

https://m.edsoo.ru/8X637ELEU

12

CB00o/1HBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpalieHue sHepruu

https://m.eds00.1u/9Y6GYWEVP

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
HeproJIa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JTHHBI HUTH
U MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosebareabHbIH KOHTYP.
CBoboHBIC

https://m.edsoo.ru/H6JCO5SBAD
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AJICKTPOMArHUTHBIE KOJICOAHMS
B UJICaIbHOM KOJieOaTeTbHOM
KOHTYp€. AHAJIOTHUSI MEX]TY
MEXaHUYECKUMHU U
3JICKTPOMArHUTHBIMU
KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUsl SHEPTUH B
U/iealbHOM Kojie0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2I HU

16

[IpencraBnenue o 3aTyxarImux
KoJeOaHusaX. BeIHY)ICHHBIC
MEXaHUUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxneHHbIE
AJICKTPOMArHUTHBIC KOJICOaHHUS

https://m.edsoo.rt/FMBDWPPG4

17

ITepeMeHHBIN TOK.
CuHycouanbHbIN
MIEPEMEHHBIN TOK. MOITHOCTb
HIEPEMEHHOT'0 TOKA.
AMIIIHTYTHOE U ICUCTBYIOIICE
3HAYEHHE CHJIbI TOKA U
HAIPSHKCHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
IIpousBoxacTso, nepenaya u
NOTPEOJICHUE FIEKTPUUCCKOM
DHEPTUHU

https://m.edsoo.ru/1ZWZUIL8QK

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHNE 3JIEKTPUIECKOTrO
3BOHKA, F€HEpaTopa
NIEPEMEHHOT0 TOKA, JIMHUN
BIIEKTpoInepeaay

https://m.eds00.1u/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU IIPH
IPOU3BOJICTBE

https://m.eds00.ru/3ADUNYKWNO
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anekTposHeprun. Kynbtypa
HCITOJIH30BAHUS
3JIEKTPOIHEPTHUHU B
[MOBCEIHEBHOU XU3HU

MexaHn4YecKHe BOJTHEI,
YCIJIOBHS pacIPOCTPAHECHHUS.
ITepuon. Cxopocthb

21 https://m.edsoo.ru/W2XBOR3HJ
pacnpocTpaHEHUs U JUIMHA
BOJIHBL. [lonepeunsie n
MIPOJI0JIbHBIE BOJHBI
3Byk. CKOpOCTb 3BYKa.

22 I'pomMkocTs 3ByKa. BeicoTa https://m.eds00.ru/Z827Q6V70
ToHa. TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOMCTBA M CKOpOCTh. [1Ikamna https://m.eds00.ru/SWBS57C06X
3IEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paTuOCBI3U U

24 TeneBuaeHus. PazBurtue https://m.eds00.ru/2ZWQTSLGLV
CpeAcCTB cBsi3U. Panuonokamms

25 | Kowrpoxhas paGora https://m.edsoo.ru/ITHURONSOB
«Konebanus v BOJIHBD)
[IpsamosnuneitHoe

26 PaclpOCTPANCIHC CBeTa B https://m.edsoo.ru/HUF74NDOW
OJIHOPOAHOM cpene. ToueuHbli
HMCTOYHHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

27 OTPKCHHA CBETa. Moctpoenue https://m.edsoo.ru/IMBKQM?227
M300paXKeHUH B IJIOCKOM
3epKajie
[Ipenomiienne ceera. [loaHoe

28 BHYTPCHHCC OTPAACHHC. https://m.eds00.ru/V49RISTRN

[IpenenbHBINM YTOJI HOIHOTO
BHYTPEHHET0 OTPaKEHUS
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JlaGopaTtopHnast pabota

29 «M3mepenune nokasarens https://m.edsoo.ru/JO2EIM1DQ
MPEIOMJIICHUS CTEKIIAa»
JInn3sl. [locTpoenune

30 M300paxeHnii B TTHHSC. https://m.edsoo0.rt/W2MMSI9KJC
®opmysia TOHKOH JTUH3BI.
YBenuueHue JTUH3bI
JlaGopaTopHnas pabota

31 «HccnenoBanne CBONMCTB https://m.eds00.ru/Q1ZCMW980
U300paKeHH B TUH3AX»
Hucnepcus ceta. CoXHBIN
cocTaB Oeloro cBera. L[BerT.

32 JlaGopaTopHnast pabota https://m.edsoo.ru/KO9OWVKEL 1
«Habnronenue qucnepcun
CBETay
WNuTtepdepennus ceera.

33 Hudpakus cBeTa. https://m.edsoo.ru/C8LCRSEJI
JudpaxkimonHas pemeéTka

34 TTonepeuHoCTe, CBETOBbIX BOH. https://m.eds00.ru/Q2118XYOJ
[Tonspuzanus cera
OnTuueckue npudopsl U

35 YCTPOWCTBA U YCIOBHS MX https://m.eds00.ru/M5127JYGT
0e30MacHOT0 MPUMEHEHUS
['paHuIbl IPUMEHUMOCTH

36 KITACCITICCIOM MEXATHIH https://m.edsoo.ru/PSGBIFJSN
[MocTynarel cienuanbHOU
TEOPUHU OTHOCUTEILHOCTHU
OTHOCUTENBHOCTH

37 O/UIOBPEMCHHOCTH. https://m.edso0.ru/OVLMCN6B2
3aMeIJIeHUe BPEMEHU U
COKpAIIIEHHUE JITTHHBI

38 JHEPIHsL M HMITYJTkC https://m.edso0.ru/190ZY4BUB

peJISITI/IBI/ICTCKOI/IV HJaCTHUIIbI.
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CBsI3b MacChl C SHEPTUCH U
VMITYJIECOM. DHEPrHst HOKOsI

KonTtponbhas pabora «OnrTuka.

39 OCHOBBI cielIUaIbHON TEOPUHU https://m.eds00.ru/L.8689JPLI
OTHOCHUTEJIbHOCTU»

40 | Dorousl. Gopuyia [lnanka. https://m.eds0o.rw/ZL6P16LAQ
DHeprus U UMIyJIbC POTOHA
OTKpBITHE U HCCNIEI0BAHNE

41 doroaddexra. OmbiTer A. T https://m.edso0.ru/PGL5XXSRO
CroseroBa
3akonsl GoTorddexra.

42 | YPABHCHHC OMHIITCHHA Ui https://m edsoo.ru/YLCK770GS8
dotorpdexra. «KpacHas
rpanuna» Gorodaddexra
Hasnenue cera. OnbiTh 11. H.

43 JlebeneBa. Xumudeckoe https://m.edsoo.ru/EGO6ZQISA
JIEMCTBUE CBETA
TexHuueckue ycTponucTBa u

44 HPAKTHHACCKOC HPHMEHCHIC: https://m.edsoo.ru/UFQDRSL5SM
dboTornemMeHT, GOTOTATIHK,
CoJTHEYHast 0aTapesi, CBETOIUO]T
Pemenue 3amay mo Teme

45 «DIIeMEeHThI KBAaHTOBOM https://m.edsoo.ru/ZE73A67B1
OTITUKI
Mopens atoma ToMcoHa.

46 Onerrer Pesepdopaa mo https://m.edsoo.ru/FIC11POHN
PaCCesTHUIO O-YaCTHII.
[LmaneTapHas MOJIesIb aTOMa

47 [Tocrynater bopa https://m.edsoo.ru/6X7GFHZ9X
W3nyyenue u normnoueHue

48 (GOTOHOB MpHU TIEPEXOIe aTOMa https://m.edsoo.ru/NN8BHZYBE

C OJIHOTO YPOBHS SHEPTUHU HA
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Ipyroii. Buasl criekTpoB

49

BostHOBBIE CBOMCTBA YacTHII.
Bouabl e Bpows.
KopmyckynsipHO-BOITHOBOU
nyanu3M. CIOHTaHHOE |
BBIHYKJICHHOC U3JTy4YCHHE

https://m.edsoo.ru/J710TLECO

50

OTKpBITHE PaIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEECIIEHUIO COCTAaBa
PaZliOaKTUBHOTO U3JIy4YCHHUSI

https://m.edsoo.rt/TSIFUU3TP

51

CeomnctBa anbda-, 6era-,
ramMMa-u3inyueHus. Biusaue
pa}lI/IOBKTI/IBHOCTI/I Ha )XUBBIC
OpTraHM3MBbI

https://m.edsoo.ri/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3oTonsl. Anbda-
pacmiai. DIeKTPOHHBIU U
MO3UTPOHHBIN OeTa-pacra.
l'amMmma-uznyuenue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprust CBs3M HyKJIOHOB B
anpe. SinepHsle peakuum.
SAnepusin peaktop. [IpoOiaemsl,
NEePCIEKTHBBI, SKOJIOTUYECKHE
ACTICKTHI SICPHOU SHEPTCTHUKH

https://m.edsoo.ru/CFEJYJSSIG

54

DJIeMEHTapHBIE YaCTUIIBI.
OTKpbITHE TO3UTPOHA. METOIbI
HaOJIOIEHUS U PETUCTPALUN
3JIEeMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DynnameHTaIbHbIC
B3aUMO/JICUCTBHS. EMUHCTBO
(U3UUECKON KAPTHHBI MUPAY»

https://m.edsoo.ru/SUC62U40A

55

OTansl Pa3BUTHA aCTPOHOMMUH.

https://m.edsoo0.ru/5SPXS219VY
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[Ipuxnagnoe n
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€31H0r0
HeOa. Co3Be3aus, sIpKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemxkenne. ConHeynas
cHCcTEMA

56

Counurte. ConHeuHas
aKTUBHOCTL. McTOUHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JAQ

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM TI0CJICIOBATSIIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUN
CoHIia ¥ 3B€31

https://m.edsoo.rt/GGD3W7470

58

Mueunbin [1yTh — Hama
TI'amakTuka. Ilonoxxenue u
nexenne CoHia B
I"anaktuke. I'amakTukm.
UYepHble ObIpHI B A1pax
raJIaKTHK

https://m.edsoo.ru/L.2U4S1HU2

59

Bcenennas. Pa3beranue
ranaktuk. Teopus bonbiioro
B3pbIBa. PennkTOBOE
u3iyyeHue. MerarajakTuka

https://m.edsoo.ru/9TWRLVWNN

60

Hepermennsie npo0iaembl
aCTPOHOMHUU

https://m.edsoo.ru/LJHNI. 2MCF

61

KonTponbnas pabora
«JEMEHThI aCTPOHOMMH U
acTpOpU3UKID

https://m.edso0o0.1u/TXTTCT488

62

Ob6o06maromuii ypok. Posb

https://m.edsoo. st/ WNJSCRXYD
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(GU3MKYU U ACTPOHOMMUH B
9KOHOMHYECKOM,
TEXHOJIOTHICCKOM, COIMAIbHOM
U 3TUYECKOM chepax
JIeSITeJIbHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Poib u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAyYHOHN
KapTHUHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o0maromuii ypok. Posb
¢du3ugeckoit Teopun B
dbopMHpOBaHUH
npeACTaBICHUN O (PU3NIECKOM
KapTHHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(¢u3uUecKoil KapTHHBI MUpPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MIPEJCTABICHUI O MPUPOJIE

https://m.edsoo.rt/LKNUIKHZH

66

PesepBHblil ypok. MarautHoe
noJie. DJIEKTpOMarHuTHast
UHAYKLINS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTuka.
OcHOBBI cIENIMANIBHOM Teopun
OTHOCUTEJIbHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiii ypok. KBanToBas
¢du3uka. D1eMeHTbI
ACTPOHOMHUHU U acCTPOPHU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOHU OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MeCTO (U3HKH B
(GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpaA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH
Jmoaen

10.2

VY4uThIBaTh TPaHULIBI IPUMEHEHUS] U3YUEHHBIX (PU3NYECKUX MOJelnei:
MaTepualbHas TOYKa, MHEpLUalbHAas CHUCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM HJIEKTPUYECKUH 3aps] — IpU PEUICHUH
¢du3nUeckux 3a1aq

10.3

Pacno3naBath ¢uzndeckue sBieHUs (MPOLECCHI) U OOBICHATh WX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KHHETHUYECKOW TEOpUHU
CTPOCHHSI BEIIECTBA W  DIIEKTPOJWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBW)XCHHE, CBOOOJHOE TajcHHUE
TEeN, IBIWKEHHE IO OKPYXHOCTH, WHEpIUs, B3aMMOJICHCTBHE TeI;
mud¢y3usi, OpOYHOBCKOE IBH)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TEN, HW3MECHEHHEe 00béMa Ten TMpH  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHUE, KOHJeHCAIus,
IUTaBJICHUE, KPUCTAJUIM3AIUs, KWIICEHWE, BJIAXKHOCTh BO3JyXa,
MOBBIIICHHUE JABJICHHS Ta3a MPHU €r0 HarpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXJy IapaMeTpaMu COCTOSIHHS Ta3a B H30IpoIeccax;
ANIEKTPU3ALUS TEJl, B3AUMOJICHCTBHE 3apsII0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (uznyeckue
BEJIMYMHBI: KOOPAWHATA, IIyTh, IIEPEMEILCHNAE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tella, KUHETUYECKas OHEPIus,
NOTEHIMAJbHAsL JHEpPrus, MexaHudeckas paloTa, MexaHU4YecKas
MOIITHOCTh; TPY ONMMCAHUH MPABUIBHO TPAKTOBATH (PU3UUYECKHIA CMBICT
UCTOJb3YEMBIX BEIMYMH, UX OOO3HAU€HHs] M €AMHUIIbI, HaXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUYUHY C APYTUMH
BEJIUYMHAMU

10.5

OnuceiBaTh HW3Yy4Y€HHbIE TEIUIOBBIE CBOMCTBA TEN U TEIJIOBBIE
SBIIEHUS, HCHOJb3ys (U3MUECKHE BEIWYMHBI: JaBJIEHHE Tras3a,
TeMIEpaTypa, CpEeNHsAs KUHETHYECKas DJHEPIUs XaOTHYECKOIO
JIBW)KCHUS MOJEKYJ, CpPEIHEKBAApAaTUYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUJIOTHI, BHYTpPEHHss OJHeprus, pabora rasa,
KO3 (UIIUMEHT TMOJE3HOro JIeHCTBUS TEIUIOBOTO JIBUraTelss; IpH
ONMCaHUH MIPaBUIBHO TPaKTOBAaTh buznueckuit CMBICJT
UCIOJIb3YEMBIX BEIUWYMH, MX OOO3HAUYEHUS M EJUHHIBI, HAXOJUTh
(GbopMyJIbl, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUYUHY C IPYTUMU
BEJIMYMHAM

10.6

OnucrIBaTh H3YYCHHBIC JJICKTPUYCCKHC CBOMCTBA BeIIeCTBA U




AIIEKTPUYECKUE  sBJIEHUS  (MpOLIECChl), HCHOAb3ys  (pusmueckue
BEJIMYMHBIL: IEKTPUYECKUN  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HAnpsDKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3HOCTb MOTEHLHUAJIOB; IpH
OINMCaHUU NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, HUX OOO3HAUYEHHUS M €IUWHUIBL, YKa3blBaTb (OPMYJIbI,
CBSI3BIBAIOIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYMHAMU

10.7

aHAJIM3UpPOBaTh (U3NYECKUE MPOLECChl U SIBJICHHUS, HCHOJb3Ys
¢buznyecKkre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO TiArotenus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXPAHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHLIUI CYNEPHO3ULUN CUJ, IPUHLIUIL
paBHONpaBUs HMHEPUUAIbHBIX CUCTEM  OTCUY€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b
CpeIHEHl KMHETHYECKON SHEpPruu TEIJIOBOrO JBMKEHMSI MOJIEKYJT C
abCONIOTHON TemIepaTypoid, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl JJIEKTPUUYECKOro 3apsiaa, 3akoH Kysnona; mpu 3TOM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPXXCHHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MPHUHIIMITBI JIEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BaHMS B IOBCEAHEBHOW KU3HU

10.9

BBIMONMHATE SKCHEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C UCIOIB30BAaHNEM IPSAMBIX M KOCBEHHBIX W3MEPEHHH; MTPH
3ToM (GOpMyIHpOBaTh NpodieMy (3amady) M THIOTE3y Yy4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO
000pyI0BaHUsl, TPOBOJIUTH OIBIT M (HOPMYITUPOBATH BBIBOIbI

10.10

OC}’H.[CCTBHSITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘ICCKI/IX
BCJIMYHH, IPU 3TOM BI)I6I/IpaTI) OIITHMAJIBHBIN CIOCO0 HN3MCPCHUA U
HCIIOJb30BaTh U3BCCTHHIC MCTOJbI OLICHKH HOFpCHlHOCTCfI I/I3MepeHHﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MeEXAYy (DU3HMUECKUMH BEIMYUHAMU C
UCIIOJIb30BaHUEM MPSAMBIX H3MEPEHM; HpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl IOJYyYECHHOH 3aBHCUMOCTH
(bu3NYeCKUX BEIMYUH B BUJE TAOJIUI U TPAPHUKOB, IETaTh BHIBOJBI MO
pe3yJIbTaTaM MCCIEI0BAHUS

10.12

CoOmromate mpaBwiia  0e30IIaCHOrO  TpyJla TMpU  IPOBEIEHHUH
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHo-
UCCIIEIOBATENIbCKOM U NPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TAO0paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHble 3aa4u ¢ SIBHO 3aJaHHOM (PU3MYECKON MOEIBIO,
UCTONb3ysl (PU3MUECKUE 3aKOHbl M TNPUHLMIIBI; HA OCHOBE aHaIM3a
YCIOBHS  33/Ja4dl  BBHIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢bu3nyeckrue BEIUMUUHBI U (POPMYJIbI, HEOOXOAUMBIE I €€ pelleHMs,
IIPOBOJIUTH PACYETHl U OLIEHUBATH PEaIbHOCTH IOJIYYEHHOI'O 3HAYCHUS
¢u3nuecKoil BeIUUNHBI

10.14

Pemate Ka4eCTBEHHbIE 3a7a4u: BBICTPAaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYXKIAEHUW C ONOPOW HA HM3yUYECHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3MUECKHE SABJICHUS

10.15

Hcnons30BaTh npu  pelIcHUn y‘—I€6HI)IX 3aga4 COBpPCMCHHBEIC
I/IH(I)OpMaLII/IOHHBIe TCXHOJIOTHM IOJIsI  TIOHMCKA, CTPYKTYpPHUPOBAHMA,




MHTEpIpPETallMd W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IOMYJISIPHOM
UHpOpPMAaLUY, TOJTYYSHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOTyYaeMyt0 HH(OPMALIHIO

10.16

[TpuBOANTE TIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnons30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TIOBCETHEBHOM
KU3HH 1)1 o0ecrieueHus 0€30macHOCTH MpH OOpaIIeHUH ¢ MpuoopaMu
U TEXHUYECKUMHU YCTPOWCTBAMHU, MJII COXPAHCHHS 3J0POBbSI H
COOJTIOJICHHSI HOPM KOJIOTUIECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX pOJIei,
IUIAHUPOBAaTh  pabOTy  TPYMNIbI, PAaLUOHAIBHO  PaCIpeneysTh
00S3aHHOCTH U IIJIAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX
CUTYyallMsIX, aJ€KBAaTHO OILIEHUBATh BKJIaJ KaXXIOT0 U3 YYaCTHUKOB
TPYIIBI B pellIeHue paccMaTpUBaeMoi mpoo6ieMbl

11 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrPaMMBbl CpeHero 001ero oopa3oBaHusi

11.1

JleMOHCTpUpOBaTh Ha TpUMEpax pojib W MeCcTo (UMK B
(GbOopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTDh U €AMHCTBO (PU3MYECKOM KapTHHBI MHUpa

11.2

VYuTeIBaTH I'paHUIIbI IPUMCHCHUS U3YUCHHBIX (bHBH‘leCKI/IX Moneneﬁ:
TOYCYHBIMN C-)JIGKTpI/I‘-IeCKI/Iﬁ 3apsan, AACpHas MOACIIb aTOMa, HYKJIOHHAA
MOJCJIb aTOMHOTI'O sA[pa IIpu pCIICHUN (1)I/IBI/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBate (usnueckue siBjaeHUs (mporecchl) U OOBACHIATh MX HA
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKMA W  KBAaHTOBOW  (pu3uKu:
ANIeKTpUYecKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JeficTBUS TOKa, B3aHUMOJICHCTBHE MarHuToB,
ANIEKTPOMArHWTHAs WHAYKLIMS, JEHCTBHE MArHUTHOTO TMOJds Ha
MPOBOAHUK C TOKOM U MABWXKYIIHMICS 3apsil, JJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETAa,
OTpaXEHHEe,  TpeloMiieHHe, UuHTephepeHus, Audpakuus U
ToJIsIpU3aIiisl CBeTa, AWCIEpCcHsi cBeTa, (poTolnekTpuueckuit > ekt
(poroaddekr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas
pPaIMOaKTUBHOCTH

11.4

OnuceiBaTh W3y4YEHHBIE CBOMICTBA  BEIIECTBAa  (IJIEKTPUUECKHE,
MAardmMTHBIC, ONTHYCCKUEC, DJICKTPHYCCKYIO MPOBOAMMOCTDL Pa3IMYHBIX
Cpeda) M DJIEKTPOMArHuTHBIE SIBIEHHUS (IPOLIECCHI), HCHOJb3YS
¢usznyeckre BENWYMHBI:  OJJEKTPUUYECKUH  3aps], Ccuila  TOKa,
ANIEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTUBIIEHHE,
paszHocTh noteHuuanon, DJIC, paboTa ToKa, MHIYKIUS MarHUTHOTO
noyis, cuina Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILIKH,




SHEPTHsl DJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEM, MEPHOJ M YacToTa
KosiebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsi U CHila TOKa B Ipolecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX KoJe0aHuH, (dokycHoe
paccTosiHue M ONTUYECKAas CWJIA JIMH3bI;, IPU OIUCAHUU IPABUIBLHO
TpakToBaThb (U3NYECKUH CMBICI HCIOJb3YEMBIX BEIUYMH, HX
00O3HaYeHUs W €IUHMIIbI;, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLIME
JaHHYI0 (U3MUECKYIO BETUUYHUHY C IPYTUMH BEJIMYHMHAMHU

11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/ISI/IIICCKI/I€ BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, JJIHMHA
BOJIHBI M 4YaCTOTa CBE€TA, OSHCPrud W HMIIYJbC (1)0TOHa, nepuona
nojgypaciiaaa, O3SHEpruss CBA3W ATOMHBIX AACp; IMPU OIMCAaHUHN
IMpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘ICCKPIﬁ CMBICJI UCITOJIB3YEMbIX BCJIWYUH,
uXx 0003HAUYeHHUA U CAWHUIIBI, YKa3bIBATb (bOpMy.]ILI, CBA3BIBAIOIINC
AaHHYIO (1)I/I3I/I‘-IeCKYIO BCIIMYUHY C APYI'UMHU BCINYMHAMU, BBIYUCIIATD
3HA4YCHHUC (I)HSPI‘ICCKOI;’I BCIIMYMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOLECChl U  SIBICHHS, MCIOJIb3Ys
¢usnveckue 3aKOHBI M HpUHOUNBL  3akoH OMa,  3aKOHBI
IIOCJIEZ0BATEIBPHOTO ¥ IAPAJUIEIIBHOTO COEAVHEHHS IIPOBOJHHKOB,
3ak0oH JIxoynsa — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHIYKIIMH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKCHMsI CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUHINTEHHA Ui
¢doroddexra, 3aKOH COXpPaHEHUS DHHEPIMM, 3aKOH COXPAHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHMs DJJIEKTPUYECKOrO 3apsAna, 3aKOoH
COXpaHEHUs  MaccoBOrO  4YMCJa, IOcTynarsl bopa,  3akoH
pPagMOAaKTUBHOIO paclajna, IpH OTOM pa3auyaTb CJIOBECHYIO
(GOpMyJINPOBKY 3aKOHA, €ro MaTeMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIlbl, 00IACTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJIHTB HalpaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O TII0JIA
MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)XEHUE, CO3/1aBAEMOE  IIJIOCKUM
3€pKajoM, TOHKOHW JIMH30U

11.9

BBINONMHATE SKCHEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (opMyIHpoBaTh MpodieMy (3ahady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHUsl, IPOBOANTH OMBIT U (POPMYIHPOBATH BEIBOJIBI

11.10

OcymiecTBisATh NpsMblE M KOCBEHHbIE H3MEPEHUs (PU3NUECKUX
BEJIMYMH, MPH ATOM BBHIOMpATh ONTHUMAIBHBIA CIIOCOO0 HM3MEpPEHHS U
WCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH OTPEIIHOCTEW N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C HCIIOJIB30BAHHEM
IOpSIMBIX ~ M3MEPEHUN; TpU ITOM KOHCTPYUpPOBaThb YCTaHOBKY,
¢bukcupoBaTh peE3yJbTaThl IOJIYYEHHONH 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BHUJE TaOJIHIl ¥ TPaQUKOB, JIENaTh BHIBOJBI 110 PE3yIbTaTaM
nccae0BaHus

11.12

CoOmtomate mpaBuia 0Oe30MacHOrO0 Tpyda NpU  MPOBEICHUHU
UCCIIeIOBAaHUN B paMKax Y4YeOHOro »HKCIepUMEHTa, Y4eOHO-
MCCIIeIOBATEIBCKON ¥ MPOEKTHON JESATEIBHOCTH C HUCIIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYNIOBAHUS

11.13

Pemate pacuéTHpIC 3a/1aud C SIBHO 3aJIaHHOW (DM3MYECKON MOJICTIBIO,




UCIIONB3Yysl (PU3MYECKUE 3aKOHbl M TPUHLUIBI, HA OCHOBE aHAJIM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢usnyeckre BeJMYUHBI U (HOPMYJIbI, HEOOXOJUMBbIE ISl €€ pelIeHMUs,
IIPOBOAMTH PACUETHI U OLIEHUBATh PEAJLHOCTD MOJYYEHHOIO 3HAYCHHUS
(hU3UYIECKON BEITMYMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4uu: BBICTpAanNBaTh JJOTHYCCKH
HECIIPOTUBOPCUUBYIO LCIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC
3aKOHBI, 3daKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/I6 SABJIICHUS

11.15

Hcnonp3oBaTh TpH  pelmieHHH YYEeOHBIX 3a1ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHU [UIsl TIOUCKA, CTPYKTYpPUPOBAHMS,
UHTEPIIPETAllMM U TPEJCTABICHUS y4eOHOW U HAy4YHO-IIOIMYJISIPHOU
uH(pOpMaLIMY, MONYYEHHON U3 Pa3TUYHBIX HCTOYHHMKOB; KPUTHUYECKH
aHAJTM3UPOBATh MOJTyYaeMyl0 HH(POpMAITHIO

11.16

OOBSICHATh TMPUHIUIBI JACHCTBHUS MAIINH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3nyaTh YCIOBUS WX O€30MMacHOTO HCIOIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTE TpUMEPBI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIETO
MHpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KU3HH JJ1 o0ecrieueHus 0€30macHOCTH Mpu OOpaIeHUH ¢ MprudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMHU, MJII COXPAHEHHS 3J0POBbSI H
COOJTIIOICHHSI HOPM KOJIOTHIECKOTO TIOBEACHHUS B OKpPYIKAIOIIEH cpeie

11.19

PaGotath B rpymnme ¢ BBIIOJHEHHEM DPA3JIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboOTy  IpYIIbl,  PAalUOHAIBHO  PACHpEAEIATh
0053aHHOCTM M IUIAHUPOBATh JEATEIBbHOCTH B  HECTAHAAPTHBIX
CUTYyallUsIX, aJE€KBAaTHO OLIEHWBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB
IPYIIIBI B PEICHUE PACCMATPUBAEMOM MTPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3nena

Kon

MPOBEPSIEMOT0

3JJEMEHTA

IIpoBepsiemble 3JIeMEHTBbI COIEPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoje. HayuHnble MeToabl MO3HAHUSA
OKpy’karwliero mMupa. Ponp skcnepumeHTa U TEOpPUH B
IPOIIECCE MO3HAHUS TPUPOJIbI. DKCIICPUMEHT B (PU3HKE

1.2

MogenupoBanue (U3NYECKUX SBICHUH M MPOIECCOB.
Hayunbple runorespl. ®dusnueckue 3aKOHBI M TEOPHH.
I'pannibl mpuMeHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImMm
cooTBeTcTBUS. Ponb u Mecto ¢u3uku B (popMupOBaHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHpa, B INPAKTHYECKOU
JESTEIHOCTH JTIOACH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanndeckoe JABHIKCHUC. OTHOCUTENHHOCTh
MCXaHHUYCCKOI'o ABHMKCHMA. Cucrema orcuéra. TpaeKTopI/I;[

2.1.2

[lepemerienue, ckopocTh (CpeHsss CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) M YCKOPEHHE MaTepUalbHOM TOYKH, HX
IPOEKIIMM Ha OCH cucteMbl KoopauHar. CliokeHue
NEPEMELICHUHN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE UM PaBHOYCKOPEHHOE  IPSMOJIMHEMHOE
nBuxkenue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U MEPEMEIIECHHs] MaTEPUATIbHOU TOUYKHU OT
BpEMEHU

CBoOoaHoe majieHre. Y CKOpeHre CBOOOTHOTO MaICHHS

2.1

2.1.5

KpuBonuneliHoe naBuxkeHue. PaBHOMEpHOE JIBHKEHUE
MaTepUaIbHON TOYKU 110 OKPYKHOCTHU. YTIIOBasi CKOPOCTb,
JIMHEHas CKOpOCTb. [Tepuon u 4acToTa.
LlenTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

Texuuueckue y0Tp01>'ICTBaZ CIILAOMETD, JABHIKCHHUC
CHapsAa0B, HCTIHBIC U PCMCHHBIC IIEPCAAYN

2.1.7

[IpakTnueckne  paGoThl.  V3MepeHHe  MIHOBEHHOM
ckopocTH. MccrnenoBaHue COOTHOIIEHUSI MEXAY ITyTSMH,
OPONJECHHBIMU TEJIOM 3a IIOCJIEOBATEIbHbIE paBHbIC
IIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JABUKEHUU C
HayaJbHOW  CKOPOCTBIO, paBHOM Hym0. HM3yueHue
JBWKEHUS IIapuKa B BSI3KOW JKUIKOCTU. M3ydeHue
JIBMKEHUS Tena, OPOIIEHHOTO TOPH30HTAIEHO

JANHAMUKA

2.2

2.2.1

[Ipuniun ortHocurenbHOocTH [anmwiies. IlepBblid  3aKOH
Hprotona. MHepimaabHble CUCTEMBI OTCUETA

22.2

Macca Tena. Cuia. [IpuHIMI Cyneprno3HIIMU CUJl

223

Bropoii 3akon HploOTOHa nis MarepuasbHOM TOYKH B




uHeprmanpHoil cucteme otcuéra (MCO). Tperuit 3akoH
HproTOHa 17151 MaTepuaibHBIX TOUYEK

224

3akoH BcemupHoro Ttsarorenus. Cuia Tspkectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

225

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbXEHUS U
cuia TpeHus mnokos. Kosdpduuument Tpenus. Cuna
COINPOTHUBJIEHUS NIPU ABUKEHUHU TEJA B AKUAKOCTU WIN ra3e

2.2.7

[loctynarenbHoe W BpallaTelbHOE JBWKEHHE a0COIIOTHO
TBEPJOTO TENA

2.2.8

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [linedo cuibl.
YcnoBus paBHoBecus TBEpaoro Tena B MCO

229

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH, JABHMOKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padotel. M3yueHue aBmxeHus Opycka IO
HAKJIOHHOHM IUIOCKOCTU IOJ JEHCTBHEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCUMOCTH CHII yIPYTOCTH,
BO3HMKAIOIIUX B J1e(OPMHUPYEMOM NPYKUHE U PE3UHOBOM
oOpasue, oT BelWYMHBI UX Aepopmanuu. MccinenoBanue
yCIOBUH paBHOBECHs TBEPAOrO Tejla, HMMEIOUIEr0 OCh
BpALICHHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynsc mMaTepuanbHOM TOYKH, CHUCTEMbBI MATEPUAIIBHBIX
TouYeK. VIMITyJIbC CHIIBI M N3MEHEHHE UMITYJIbCA Tella

232

3akoH coxpaHeHuss wumnyiabca B HCO. PeaktuBHOE
JBUKECHHE

233

PaGora cunel

234

MomHocTh crinbl

2.3.5

Kunernueckasi 3Hepruss MarepuanbHOM TOuku. Teopema o
KUHETUYECKON YHEPTUU

2.3.6

[TorennmaneHas sHeprus. [loreHumanbHas sHEprus ynpyro
nehopMUPOBaHHONW TPYXKUHBL. [loTeHIMaNbHas SHEPTUs
Tena BOJIM3U MOBEPXHOCTH 3eMITH

2.3.7

[HorennuanbHble M HEMOTEHIMATIBHBIE CUJIBI. CBS3b PabOTHI
HEMOTEHIUMAIbHBIX CWJI C HW3MEHEHHEM MEXaHH4eCKOU
SHEPTUU CHUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPrUu

23.8

Ypyrue n Heynpyrue CTOJIKHOBEHUS

239

TexHnyeckue yCTpOMCTBA: ABUKEHHE PAKET, BOJOMET,
KOIep, NPY>KUHHBIA MUCTOIET

2.3.10

[TpakTiueckue paboTel. M3ydeHue cBsi3U CKOpOCTEH Ten
npu HeynpyroMm yaape. MccnenoBanue cBs3u pabOTHI CHIIBI
C U3MEHEHHEM MEXaHMYeCKOW YHEPrHH Tela

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUMKA

3.1

OCH

OBbI MOJIEKYJIAPHO-KMHETUYECKOI TEOPUU

3.1.1

OCHOBHBIE  TIOJIO)KEHHUSI ~ MOJICKYJSIPHO-KMHETHUECKOU
teopuu. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep




JABYDKCHUS U BSaI/IMOHGfICTBHH HaCTHIl BEUICCTBA

3.1.2

Mojgenu CTpOeHHs Ta3oB, KUIAKOCTEHM W TBEPABIX TENl M
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIENeH

Macca wmonekyn. KomnudectBo BemectBa. IlocTosiHHas
ABorajpo

3.14

TemmoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHE.
I[lIxana remnepatyp Llenbcus

3.1.5

Mogens  uaeanpHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH HASaTIbHOIO raza

AOcomioTHass ~ TeMIeparypa  Kak  Mepa  cpedHei
KUHETHYECKON 3HEPTUM TEIIOBOTO JBHKEHUS YACTHII rasa.
[[Ixana remneparyp KenbBuHa

3.1.7

Ypasuenue Knanelipona — MenaeneeBa. 3akoH JlanpToHa

3.1.8

l'azoBbie 3akoHbL. M3omporecchl B HICATBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: U30TE€PMa, U30X0pa,
n3zobapa

3.1.9

TexHuyeckue ycTporucTBa: TepMOMETP, OapoMeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHne Macchl BO3ayXa B
KJIAaCCHOM KoMHare. McciienoBaHue 3aBUCHUMOCTH MEXKIY
napaMeTpaMu COCTOSIHUSI pa3peKEHHOI0 raza

3.2

OCHOBbI TEPMOJNMHAMUKNA

3.2.1

TepmonnHamuueckass cucTteMa. BHyTpeHHss dHeprus
TEPMOJIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ N3MEHEHUS

322

KommyectBo TemmoTel M pa60Ta. BHYTpeHHHH OHCPIruAa
OJJHOATOMHOI'O HACAJIBHOI'O Ira3da

323

Buael Temnonepenaun: TEMIONPOBOJHOCTb, KOHBEKLHS,
u3nydyeHue. TermnoémMkocTs Tena. Y ienbHas TemI0EMKOCTb
BEILECTBA. Pacuér KOJIMYECTBA  TEIJIOTHI pu
TerIonepeaye

324

IlepBbIii 3aKOH TepMOIUHAMUKHU. [IpuMeHeHue nepBoro
3aKOHAa TEPMOJAMHAMHKHM K wu3ompoieccaM. [paduueckas
WHTEpIpeTaIys padoThI ra3a

3.2.5

TermoBble MamuHbl. [IpUHIMOBI  JEWCTBUS  TEIUJIOBBIX
mammH. [IpeoOpa3oBaHusi JHEPTUH B TEIUIOBBIX MallWHAX.
Koaddumuent mnonesnoro aevictBus (mamee — KII)
terioBoi MammuHkl. [lukin Kapao u ero KII/{

3.2.6

Bropoit  3akon  tepmoauHamuku. — HeoOpaTumocTtb
MPOLIECCOB B NIPUPOJE. TeroBble  JBUTATENM.
OKosornyeckre npo0aeMbl TEIIO3HEPTeTHKH

3.2.7

TexHuueckue YCTpOﬁCTBaI JABUTaTCIIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJOANUJIbHUK, KOHAUITHUOHCP

3.2.8

[IpakTrueckue paboTsL. N3smepenue YACIBHON
TEIUIOEMKOCTHU

33

AI'PET'AT

HBIE COCTOSHMA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHaeHcarus. Mcnapenue u KumneHue.
VnaenbHas — Teruora  mapooOpas3oBaHus.  3aBHCHMOCTD
TeMIepaTypbl KUIMEHUS OT JIaBJICHUS




AOcomioTHass © OTHOCHUTEIBHAsA BJIAXKHOCTH BO3ayXa.

332 .
Hacepliiennsiii map
Tépmoe tenmo. Kpucramnuueckue u amopdHbie Tena.
3.33 AHU30TpOnUsl CBOMCTB KpUCTAIOB. JKHIKHE KPHUCTaJUIbL.
CoBpeMeHHbIE MaTepHabl
334 [InaBneHne W KpucTtauM3auus. YJenbHas TeIuoTa
wiaBneHus. Cyomumarus
3.3.5 YpaBHEHHE TEIJIOBOro OajiaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U ICUXPOMETD,
336 KAJIOPUMETP, TEXHOJIOTMM  IOJIYYEHUS  COBPEMEHHBIX
MaTtepuajioB, B TOM 4YHUCJIE HAHOMATEpUAIOB, W
HAaHOTEXHOJIOTUHU
3.3.7 [IpakTuueckue padboTsl. Mi3MepeHue BIaX)HOCTH BO3AyXa
4 OJIEKTPOAMHAMUKA
DOJIEKTPOCTATHUKA
411 DneKkTpu3anust  TeNl. ONeKTpuyeckuit 3apsin.  JlBa Buga
JNEKTPUYECKUX 3aPsI0B
4.1.2 [TIpoBOJHUKH, AUIIEKTPUKHU U TTOTYIPOBOIHUKH
4.13 3aKOH COXpaHEHHUsI DJICKTPUUYECKOTr0 3apsiia
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona
Onexrpuueckoe mnojie. HampskEHHOCTh 3IEKTPUUECKOIO
4.1.5 nons. [lpuHnun cynepno3unuu. JIMHUM HanpsKEHHOCTH
AIEKTPUYECKOTO OIS
416 PabGora cun osnextpocratmueckoro monsd. Ilorenmmann.
4.1 Pa3HoCTh mOTEHIIMAIIOB
417 [IpoBoiHUKM u JUAJIEKTPUKA B IIOCTOSTHHOM
JIEKTPUYECKOM IoJie. JIM3neKkTpuyecKas NIpoOHUIaeMOCTh
ONEeKTPOEMKOCTD. Kongencarop. DNEeKTPOEMKOCTh
4.1.8 IIJIOCKOTO KOHJICHCATOpA. OHeprus 3apsHKEHHOTO
KOHJIEHCaTopa
TexHnyeckue ycTpoiCTBa: 3IIEKTPOCKOI, 3JIEKTPOMETD,
419 INEKTpOCTaTUYECKAs 3aluTa, 3a3eMIIeHHE
JIEKTPONIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIH
MPUHTED
41.10 [Ipaktrueckue pabotel. M3MepeHnue 3IIEKTPOEMKOCTH
KOHJIEHCaTopa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEAX
401 VYcnoBusg CyLIECTBOBAHMSI HOCTOSHHOTO 3JIEKTPUYECKOTO
o toka. Mcrounnku Toka. Cuia Toka. IlocTosHHbIN TOK
47 42.2 Hanpsioxenue. 3akon OMa Juist y4acTKa Lenu
' 493 DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nenbHoE
CONPOTHUBIICHUE BEIIECTBA
494 [TocnenosarensHoe, napajuieiabHoe, CMEIIaHHOE
COEJIMHEHHE NMPOBOJHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akon Jhxoyis — Jlenna




4.2.6

MOIIHOCTB JEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuwia (ganee — DJIC) u BHyTpeHHee
COMPOTUBIIEHUE MCTOYHUKA TOKa. 3akoH Oma Ui MOJHOU
(3aMKHYTOM) AnekTprueckoit nenu. KopoTkoe 3aMbIkaHme

4.2.8

DONeKTpOHHAs  TPOBOJAMMOCTH  TBEPIABIX  METAIJIOB.
3aBHUCHMOCTb CONPOTHBIICHHS METAJIOB OT TEMIIEPATYpPHI.
CBepX1IpoBOIMMOCTh

429

OnexTpuueckuid TOKk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IYYKOB

4.2.10

[TonynpoBOIHUKH. CoOcTBeHHas u MpUMecHas
IIPOBOAUMOCTL  IIOJIYIIPOBOIJHUKOB. CaoiicTBa  p-n
nepexojia. [loaynpoBoJHIKOBBIE TPHOOPHI

4.2.11

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS
auccounuanys. JIeKTpoJIn3

4.2.12

OnexTpuueckuid TOK B ra3ax. (CaMoCTOATENbHBIN U
HECaMOCTOSITEIIbHBIN paspsa. Paznuunsie THUIIBI
CaMOCTOSITENIBHOTO pa3psiaa. MouHus. 1lna3ma

4.2.13

TexHuyeckue  ycCTpoiicTBa:  aMmepMerp, BOJBTMETD,
peocTar, HCTOYHHUKM TOKa, 3JIEKTpPOHArpeBaTeJIbHbIE
npuOOpkI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(hOoTOPE3UCTOPHI, TOTYTIPOBOTHUKOBBIN U0/, TaTbBaHUKA

4.2.14

[TpakTrueckue paboThL. Uzyuenue CMEIIAHHOT O
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKA M €r0 BHYTPEHHEIrO
conpotuBiieHusi. HabmroaeHne aIeKTpoimsa

11 KIIACC

Kon
pa3iena

Kon
NpoBepPsAEeMOro
7JIEMEHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIOWA

4.3.1

ITocTossHHBIE MAarHMTHI. BSaHMOHeﬁCTBHe IIOCTOAHHBIX
MAarsuToB

4.3

432

MarnutHoe mosne. BekTop  MarHMUTHOM  MHAYKIMH.
[IpuHnun cyneprno3uinuu. JIMHUM MarHUTHOW WHIYKIIHH.
Kaptuna nuHuii MarHUTHOM MHAYKIIMHU TOJS MOCTOSHHBIX
MarHuTOB

433

MarnuTtHO€e mosie MpPOBOJHMKA ¢ TOKOM. KapTumHa nmHHN
IOJIsA JUIMHHOIO TIPSIMOr0 IPOBOJHHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO MPOBOAHMKA, KATYIIKM C TOKOM. OIbIT
Opcrena. BzanmopaecTere NpOBOAHUKOB C TOKOM

434

Cunia AMniepa, €€ MO1yJib M HaPABJICHHE

4.3.5

Cuna JlopeHua, e€ MOaysib WM HampaBieHHE. [[BHykeHue




3apsKEHHOW YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cunbl JlopeHiia

436 SIBlIeHME IEKTPOMArHUTHOM MHAYKIIUU
437 IToToK BEKTOpa MArHUTHOW MHIYKIIMH
43.8 OJIC uHayknuu. 3aKOH 3JICKTPOMAarHUTHOW MHAYKIWU
®Dapanes
BuxpeBoe anextpuueckoe mnoine. IJC wuHAyKuMuH B
4.3.9 MPOBOJHUKE, ABMUKYIIEMCS MOCTYNATEIbHO B OJHOPOJIHOM
MarHUTHOM II0JIC
4.3.10 ITpaBuiio Jlenna
4311 NHAyKTUBHOCTSD. SIBaeHue CaMOMHIYKLIUH. SQJIC
CaMOUHAYKITUHU
4.3.12 DHeprus MarHUTHOT'O TOJIsl KATYIIKU C TOKOM
4.3.13 DJIEeKTPOMArHUTHOE T10JIe
Texanueckue yCTpOWCTBA: ITOCTOSIHHBIC MAarHHTEHL,
4.3.14 3JIEKTPOMAarHMTHI, BIEKTPOABUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHIl, UHIYKITMOHHAS T1€Yh
[Ipaktuyeckue paboTsl. M3yueHHMe MAarHUTHOTO TOJIA
43.15 KaTylIKA ¢ TOKOM. MccrnenoBanue nerdcTBUS MOCTOSTHHOTO

Mariura Ha paMKy C TOKOM. I/ICCJIG,Z[OBE[HI/IC SABJICHUSA
BHCKTpOMaFHHTHOﬁ HHIAYKOWN

5 KOJIEBAHUSA Y1 BOJIHBI
MEXAHUWYECKHUE U JIEKTPOMATHUTHBIE KOJIEBAHUA

KoneGarenpnass  cucrema.  CBoOomHBble  KoJeOaHUS.

5.1.1 ["apmonnyeckue konebanus. [lepuon, yactora, aMILIUTYy1a
U (a3a KoyieOaHui

5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTHYECKUI MAasITHUK

513 VYpaBHeHHe TapMOHHUYECKUX KojeOanuil. Kunemaruueckoe
U TMHaMUYeCKOe ONMCaHKue K0Je0aTeIbHOIro ABUKCHUS
[IpeBparenue >HEpruu NpH FapMOHMYECKUX KOJCOAHUSX.

5.14 CBsi3b aMITUTYIbl KOJNEOAHWN MCXOTHOW BEIUYUHBI C
aMIUIUTYy1aMU Kosie0aHul e€ CKOPOCTU M YCKOPEHHUS
Konebarenbubiit kKoHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE

51 515 KoieOaHus B  HAEaTbHOM  KOJEOATEIbHOM  KOHTYpE.

AHAJOTHUSI MEXTy MEXaHUYECKHUMU U JIEKTPOMArHUTHBIMU
koneOanusmu. @opmyna TomcoHa

516 3aKOH COXpaHEHUS YHEPTrUU B HJICATBHOM KojeOaTeabHOM
KOHTYpE
BrinykaeHHble MexaHW4eckue KoiieOanus. Pe3oHaHc.

5.1.7 Pe3onancHas kpuBas. BbIHY>XJI€HHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusl.

5.1.8 [Tepemennbiii Tok. CHHYCOMIAIbHBINA IEPEMEHHBIN TOK.

519 M?MHOCTL MEPEMEHHOTO  TOKa. AMIUIMTYJHOE U
JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA M HANIPSKEHUS

5110 Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedieHne

BHCKTqueCKOﬁ OHCPI'UH. DKOJIOTHYECKHE PUCKH IIpU




MPOU3BOJICTBE  AJEKTpUYecKoM  SHepruu.  KynbTypa
MCIIOJIb30BaHUsI DJIEKTPOIHEPTUU B ITIOBCEIHEBHOM KU3HU

5.1.11

Texnuyeckue ycTpoiicTBa: celicMorpad, SJIEKTPUUECKUN
3BOHOK, JINHUU JIEKTpONepeaay

5.1.12

[IpakTnueckne pabothl. MccnegoBaHue 3aBUCHMOCTH
nepuoJa MaJiblX KoneOaHui rpy3a Ha HUTH OT JAJIUHBI HUTH
U Macchl rpysa. Mccnenosanue nmepeMeHHOro TOKa B LIENIN
U3  IOCIEAOBAaTEIbHO  COCOUHEHHBIX  KOHJEHCATOpa,
KAaTyLIKH U PE3UCTOPA

MEXAHWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4yeckrue  BOJIHBI, YCIIOBHS  PacIpOCTPAaHCHMUS.

5.2.1 [lepuon. CkopocTh pacnpoCTpaHEHUsT W JUIMHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOIHHBIE BOJTHBI

52.2 WuTepdepentus u qudpaxiius MEXaHUIECKUX BOJTH

593 3Byk. Ckopocth 3ByKa. ['poMKocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa
DONEKTPOMarHWTHBIE  BOJIHBL.  YCIIOBUSL  W3ITyYeHUs

524 JNIEKTPOMArHUTHBIX ~ BONH.  B3auMHas  opueHTanus
BeKTOpoB E, B 1 U B 21eKTpOMarHuTHOM BOJTHE B BaAKyyMe

5.2 CpoiicTBa  DNEKTPOMAarHUTHBIX ~ BOJH:  OTpa)KeHHE,

525 peoMIIeHUE, O pu3alus, AMPpakusi, HHTepEepeHLINs.
CKOpOCTh ANEKTPOMArHUTHBIX BOJIH

576 [kana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
JJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

597 [IpuHIMIBl pagWoCBSI3U U TeNeBUICHUS. Pamuomokarius.
DNEeKTPOMarHUTHOE 3arpsi3HEHHUE OKPYKAIOIIeH cpeibl
TexHuyeckue ycTpoicTBa: My3bIKaJbHbIE HHCTPYMEHTHI,

578 yJIBTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIMHE,
pagap, panvonpuéMHUK, TEJIEBU30p, aHTEHHa, TesedoH,
CBY-neun

OIITUKA

531 [IpssiMmonuHeitHOE pacmpocTpaHEeHHE CBETa B OJHOPOIHOM
cpene. Jlyu cBera

539 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBerta. IloctpoeHue

o M300pa)KEHUH B TUIOCKOM 3epKaje

533 [lpenomnenne  cBeta.  3akOHBI  TPETOMIICHHS  CBETA.
AOCOJIIOTHBIN MOKa3aTelb MPETOMIICHHS

534 IlonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroi MmoJHoro

5.3 ' BHYTPEHHETO OTPaXKEHUSI

535 JHucnepcus cBeta. CiioxkHbIi cocTaB 6enoro cera. L{ger
Colwuparoriue ¥ paccewBaromue JTUH3bL. TOHKas JUH3A.
@DOKyCHOE pacCTOSHUE M ONTHYECKAasi CHjla TOHKOW JIMH3BI.

5.3.6 [Toctpoenne  um300pakeHwit B coOWparomux |
paccenBaromux JuH3ax. DopMylna TOHKOH  JIMH3BL
VBenuuenue, JaBacMoe JIMH301

5.3.7 [Ipenesibl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH

5.3.8 Hutepdepennus  cBeta.  KorepeHTHbIC  MCTOYHHKH.




VYcnoBus HaOmooneHUST MakKCUMyMOB U MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

Hudpakmus csera. JudpaknuoHHas pemeérka. Y CIoBHE

5.3.9 HAOMIOJIEHUST TJaBHBIX MAaKCUMYMOB TIpU  TaJCHUU
MOHOXPOMAaTHYECKOT'O CBETA Ha TU(PPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipusanus cBeta
TexHu4yeckue yCTpOMCTBAa: O4YKH, Jymna, (Qoroammapar,
5.3.11 MPOEKIIMOHHBIN arnrmapar, MHUKPOCKOII, TEJIECKOT,
BOJIOKOHHAs] ONTHKA, AU(PPAKIIMOHHAs PEIIETKA, MOJIIPOU
[IpakTueckue paboTHI. N3mepenue IoKa3ares
5.3.12 npenomieHus. MccnegoBanue CBOWCTB M300pakeHUN B

nuH3ax. HaOmroaeHue TMcrepcruu CBeTa

BJIEMEHTAI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl  OPUMEHUMOCTH  KJIACCHUECKOM  MEXaHUKH.
[TocTynatel Teopuu OTHOCUTEIBHOCTU: HWHBAPHUAHTHOCTH
MOJyJE  CKOpPOCTH CBe€Ta B  BaKyyme, MPHUHIHUI
OTHOCUTEIBLHOCTH DHHIIITEHHA

6.2

OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKpPAILIEHUE TTUHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YACTHIII

6.4

CBsi3pb MacChl C DHEpPruedl W HMMIYJbCOM CBOOOIHOM
YaCTHUIIbl. DHEPrHUs MOKOsI CBOOOJHON YaCTHIIBI

KBAHTOBAA ®U3NKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

®oronsl. Dopmyna Ilnanka cBa3u sHEpruu PoTOHA C €ro
4acTOTOW. DHEPTHUs U UMIYJIbC POTOHA

7.1.2

OtkpeiTie U uccnenoBanue (orordpdexra. Ombiter Al
CroneroBa. 3akonbl hoTodpderra

7.1.3

VpaBuenne OunmTeitHa s doTtodddexra. «Kpachas
rpanunay Gorodddexra

7.1.4

Jasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5

XUMHUYECKOE NeHICTBUE CBETA

7.1.6

Texuuveckue yCTpoicTBa: (POTOIIEMEHT, (POTOAATUHK,
COJIHEYHasl OaTapesi, CBETOIUOT

7.2

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
UCCJIEIOBaHMIO CTpoeHUs aToma. [1nanerapHas Mmozenpb
aToMa

7.2.2

[Mocrynatsl bopa. M3nydenue u nornouienne (HOTOHOB MPH
IIEPEX0JIe aTOMa C OJHOIO YpPOBHS JHEPrUM Ha JIPYTOMU.
Bunet cnekrpoB. CnekTp YpoBHEM SHEpruu aroma
BOOPOAA

7.2.3

BomnHoBeie cBoiicTBa wactull. BosHbel ne  bpoins.
KopnyckynsipHO-BOTHOBOM Jyaau3M. Hudpaxmus
3JIEKTPOHOB Ha KPUCTAIIAX




7.2.4

CroHTaHHOE U BBIHY)KJIEHHOE H3JIy4YeHHE. Y CTPOWCTBO U
HOPUHIMI paboThI Ja3epa

7.2.5

TexHuueckue  yCTpOMCTBA:  CHEKTPAJbHBIA  aHAIMU3
(cnexkTpockomn), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Ipaktnueckne paborel. Habmionenune  nMHENWYATOro
CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaONMIONEHUST M PETUCTPALMU  AJIEMEHTapHBIX
YaCTHIL

7.3.2

OtkpeiTHe paanoakTuBHOCTH. OmnbiTel Pesepdopma mo
OTPEICNICHUI0  COCTaBa  PAJMOAKTUBHOTO  HM3JTYUYCHHS.
CpoiictBa anb(a-, Oera-, ramMma-u3iaydeHus. BrusHue
PaaOaKTUBHOCTH HA KUBBIC OPraHU3MBbl

7.3.3

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykiioHHas Mozens sapa
I'eiizenbepra — MBanenko. 3apsan sapa. MaccoBoe 4uCIIO
anpa. M3oronsl

7.3.4

Anbda-pacnian. DNEKTPOHHBIM M TO3UTPOHHBIA Oera-
pacman. [amma-m3nmydenue. 3akoH — PaJHOAKTHBHOIO
pacnaja

7.3.5

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekr
MAaccChl S1pa

7.3.6

S nepuble peakiyu. JleneHue U CUHTES AIep

7.3.7

SAnepubiii peaktop. TepmosinepHsiii cuaTe3. [Ipobaembr u
NEPCHEKTUBBl  SJAEPHOM  HHEPreTUKU. IDKOJOTUYECKUE
ACIIEKTHI SIIEPHON YHEPIETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE  TO3UTPOHA.
@PyHIaMEHTAJIbHBIE B3aUMOJEHCTBUS

7.3.9

Texnndeckue yctpoiicTBa: n03uMeETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHast bom0a

7.3.10

[IpakTuyeckue padotel. MccnenoBanue TpekoB yacTuil (T10
roTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro HebGa. Co3Besnus, sipkue 3BE3/IbI, TUIAHETHI,
X BUIUMOC IBUKCHUC

8.2

ConneuHas cucrema. IlmaneTsl 3eMHOM TpYyHIIBI. IInaneTsI-
TUTaHTbl U HUX CIIYTHHUKH, KApJIUKOBLIC ITJIAHCTHI. Margle
tena CoJIHEUHOH CHCTEMBI

8.3

Comnnue, dpotocdepa u atmocdepa. ConmHeyHasi aKTHBHOCTh

8.4

Ncrounuk sHeprun CoJiHIA U 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH: MAcca, CBETUMOCTD,
paadyc, TeMIieparypa, WX B3aUMOCBs3b. Jluarpamma
«CHEKTPAJbHBIA KJIACC — CBETUMOCTBY». 3BE3JIbI TJIABHOM
MOCJIEIOBATENBLHOCTH. 3aBUCHMOCTb «Macca — CBETHMOCTBY
JI71s1 3BE3] IJIaBHOM ITOCIIEI0OBATEILHOCTH

8.6

Bnytpennee CTpOEHHUE 3BE3. CoBpeMeHHbIE
IIPEACTABIICHNS O IPOUCXO0XKIEHUN U 3BoroLMK CoJlHIA U 3BE3].
OTansl JKU3HU 3BE3]T




Mneunsiit  Ilyte — Hama [Danaktuka. ChnupanbHas
cTpykrypa ['anakTuku, pactpeneieHue 3B€31, ra3a u MbUIH.

8.7
[Tonoxxenue u nemwxkenne Connna B ["amaktuke. [lnockas u
cheprueckas noacucTeMsl ['anakTuku

38 Tunsl ranaktuk. Pagvoranaktuku u kBasapbl. UYEpHble
JIBIPHI B SIIPaX TAIAKTHK
Bcenennas. Pacmmpenue Bcenennoil. 3akon XaOb6ma.

3.9 Pa3beranmne ramaktuk. Bo3pact u pagmyc BcenenHoi,

’ Teopust bonbiioro B3psiBa. Mozens «ropsueit BeesneHHOm.

PenukToBOE M3IyueHHE

210 Macmrabnas cTpykrypa Bcenennoi. MeraramakTuka.

Hepeménnpie mpo0JieMbl aCTPOHOMUHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
» Guzuka. 10 kinacc. Mskumes I'.4., Byxosues b.b., Corckuit H.-H.; mox
penakiueit [lapdentereBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBemieHue»
» ®usuka. 11 knacc. Mskumes ['.4., byxoBues b.b., Hapyrun B.M.; oz
penakiueit [TapdpentreBoit H.A. Axuronepnoe o6miectBo «M3narenbcTBo
«IIpocseieHue»

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HNHpopManmmoHHO-METOANIECKOE TTMCHbMO 00 0COOCHHOCTSIX MPETIOIaBaHus
yuebHoro npeamera «Pusnka» B 2025/2026 yueObnom roay https://edsoo.ru/wp-

content/uploads/2025/08/fizika.pdf

Meroanueckre peKOMEH IalUU [0 CO3AaHHI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO poduiiel U KIACCOB C YIIIyOJICHHBIM N3yUYEeHUEM
MaTeMaTUuKH, PU3NKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEIbHBIX
OpraHu3aNMsIX C UCTIOJIb30BAaHUEM HH(MPACTPYKTYPHI, CO3/TAHHON B paMKax
HarmoHabHOTO MpoekTa «ObpazoBanue» (KBantopuymsl, IT-kyOs1, Touku
pocta u Ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

Meroanueckue pekomennanuu. Opranuzanus B3aumopaeiicteus “Llkona — By3
— npenmnpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

MeTtoaudeckne peKoOMEHAANU TI0 U3ydeHHIO TeMbl «[loCTOsHHBIHI
ANEKTPUUECKUH TOK» B IIKOJIBLHOM Kypce pusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

Y4eOHo-MeToAnYECKOe 0OecTIeueHIE MPOIIECCOB MIPETIOAABAHMS XUMUH,
ouonoruu, GU3NKU HA YPOBHSAX OCHOBHOTO OOIIETO M CPEAHETO OOIIEro
00pa3oBaHUs ¢ BKIFOYCHHEM JIOTIOJTHUTEIIBHOTO HHXCHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf
KonrtekcTabie 3amaun. 3amanus Kk yueOHoMy Kypcy «DPuzukay (2024 r.)

https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA IIOK https://Mmouypoku.pd/
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