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

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



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 UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

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 KJIACC
KosmnuecTBo yacos DIeKTPOHHBIE
HaumenoBanmue
Ne K (uu¢posbIe)
pa3aesioB H TeM oHTposabHble | IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI 3 bubmuorexka [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ruw/7f41bf72
Uroro no pazaeny 3
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K 9 1 |
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huranuica 8 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 1 1 1 bubnnorexa [JOK
. MEXaHUKE https://m.edsoo.1u/7f41bf72
Hroro no pazaeny 28

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHO-
KUHETUYECKOW TEOpuu

14 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

39 OCHOBBI 13 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 9 bubnuoreka [IOK



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

COCTOSIHUS BEILIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no paszneny 36
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 6) 15
flerIpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
49 ANEKTPUIECKUHN TOK. 19 bubmmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 34
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
MarauTtHoe noJe. BuG 110K
nonroreka
L1 DICKTpOMArHHTHAS 17 ! 3 https://m.edsoo.ru/7f41c97¢c
WHYKUUS
Uroro no pazaeny 17
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHnueckue u
bub6aunoreka [IOK
2.1 3JIEKTPOMATrHUTHBIE 14 1
https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHn4ecKue u 2 ) bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onika > 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 37

Pazzea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEITUATIBHOU 6 ) bubmuoreka [{OK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 6
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJeMeHThl KBAaHTOBOMU 17 bu6mmoreka [IOK



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

OIITUKHU https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4.2 C 4
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 7
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 28

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U - | bubnmnorexa [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maroree MOBTOPEHNE 4 Etﬂij?;lr?lf;;i(z}ifmcwc
HUroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 102 4

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos D1eKTPOHHBIE
N Tema ypoka Kontposbubie | IlpakTuueckue uupposkpie
n/n Bcero o0pa3oBaTejibHbIE
padoTbl padoThI
pecypchl
dusuka — Hayka o0 IpupoJie.
Y PP bu6mmorexa [JOK
1 HayuHnble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIero Mupa
Poinb 1 MecTo ¢pu3uku B

) (GhopMUPOBAHNY COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KApTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHHOCTH JIIOIeH
AOGCONIOTHAS M OTHOCUTEIbHAS

3 MOTPEITHOCTH U3MEPEHUI 1 bubmmorexa [TOK

P P https://m.edsoo.ru/7f18fda3
(UBHYECKUX BETUIHH
MexaHnyeckoe ABUKEHUE.

4 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

5 PaBHOMEpHOE MPSIMOJTMHEUHOE | bub6nuoreka [IOK
JBUJKEHUE https://m.edsoo.ru/ff0c3620

6 CnoxxeHue nepeMenieHnii u 1 bubnmnorexa [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa

. PaBHOYCKOpEHHOE MPSIMOIMHEUHOE | bubnmnoreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372¢

8 CBoOoaHoe majenue. Y CKopeHue 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/ff0c372e

C¢BOOOIHOTO ITaIECHN

https://m.edsoo.ru/ff0c39cc

JIBukeHue Tena, OpOIIeHHOTO MO/

bu6mmoreka [JOK

TCJ1a

9
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuHeliHoe 1BHKEHUE.

10 JIBrmkeHHe MaTepHalIbHOM TOYKH I10 bubmmorera [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH

1 JlaGopaTtopHas pabota "M3yueHue
HEPaBHOMEPHOTO JIBM>KEHUS Teua"

12 Konrtponbnas pabora o teme bubnuoreka [IOK
"Kunemartuka" https://m.edsoo.ru/1242f32¢
[TpuHn otHOCUTENLHOCTHU [ anuiest.

13 HHeprmanbHble CUCTEMBI OTCUETA bubmorexa OK

P . ' https://m.edsoo.ru/ff0c3be8
[Iepseiit 3ak0H HproTOHA
Macca tena. Cuna. [IpuHnmn
14 CYIepHo3HIMK cujl. Bropon 3akoH bubmmorexa [IOK
yrep H ' P N https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOU TOUKU

15 Tperun 3akoH HerotoHa st bubnmoreka [JOK
MaTEpUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
IIpuHIMIT CYTIEPTIO3UIIUM CHJI.

16 PeI:HIeHI/Ie 3ay aqua MMPUMEHEHHUE bubmorexa HOK

s P https://m.edsoo.ru/bdf997tb
3akoHOB HproTOHA
3aKkoH BCeMUpHOTO TsiroTenus. Cuna
17 TsikecTH. [lepBas kocMuueckas bubmorexa HOK
P https://m.edso0.ru/ff0c3d00
CKOPOCTH

18 Cuiia TSKeCTU U yCKOPEHHE bubnuorexa [IOK
CBOOOHOTO MaICHUS https://m.eds00.ru/22757f26

19 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/ff0c3ada
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Cuna tpenus. Koadpduumenr tpenus.

20 Cuna conpOoTHUBIIEHUSA NMPU IBUKEHUN bubmroteka LIOK
P p https://m.edsoo.ru/ff0c3{76
TeJla B )KMKOCTH WUJIU ra3e
[TocTynarenbHOE U BpamiaTelibHOE

21 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [JOK
MowmeHT cunbl. [1nedo cuibl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO Teja

bu6mmoreka [JOK
22 Pemenue 3anau
A https://m.edsoo.ru/dc1caacO
HNMnynsc MaTepuanbHOU TOYKH,

” CUCTEMBI MAaTEPHUAIIBHBIX TOYEK. bu6nuoreka IIOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE NBUKEHUE
PabGoTa 1 MOIITHOCTH CHUIBI.

24 Kunerunueckas sueprus bubnuorexa [JOK
MaTepuaibHOU Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHECHUU KHHETUYECCKOU SHEPTHH

bub6mnoreka [IOK
25 Pewmenne 3anau
s https://m.edso0.ru/f7706d63
Kunernueckas sueprus. Teopema 06
26 W3MEHEHUU KHHETUYECKOW SHEPTUH bubmroreka LIOK
N p https://m.edsoo.ru/9a5e2¢e74
MaTepHAIbHON TOUKHU
[ToreHnunaneHas sHEprus.
[ToTenumanpHas SHEPTHS YIIPYTO

27 epopmu OBaHHopfrII) )KZHEIY bubnmoreia LIOK
ACQOPMHUP Py ’ https://m.edsoo.ru/ff0c461a
[ToTennmanpHas sHEprUs Tea BOIU3U
MTOBEPXHOCTU 3EMIIN

)3 IToTeHnManbHbBIE U HEMOTEHIIUATIBHBIE bubnuoreka [JOK

cuiibl. CBA3b paboThHI

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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HCIIOTCHIIUAJIBHBIX CHUJI C UBMECHCHHUEM
MeXZlHI/I‘IeCKOI/Iv OHEPIUU CUCTEMBI TCII.
3aKOH COXpaHCHUS MEXaHHUECKOU
SHEPIUU

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C

29 U3MEHEHUEM MEXaHUYECKON YHEPTUn
TeJa Ha PUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa)
30 Pewenue 3anau
KonTponbHas pabota no teme
bub6mnoreka I[IOK
31 «JlnHaMuka. 3aKOHbI COXpAHEHUS B
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
. bubmuoreka [JOK
32 KMHETUYECKON TeoprH. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
neuxenue. Audpoysus
Xapakrep JABUKEHUS U
13 B3aMMO/JICHCTBUS YaCTHUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEU
Y TBEPIBIX TEN
34 Macca monekyn. KonnuectBo
Bemectra. [locTositHHas ABoraapo
35 Penrenue 3anau
TermmoBoe paBHOBecue. TemnepaTtypa
36 u e€ n3mepenue. lllkana remneparyp
Ienscus
37 Pewienue 3anau
38 Wneanpusrii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK



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

ypaBuenue MKT

https://m.edsoo.ru/ffOc4fde

AbGcomoTHas TeMIiepatypa Kak Mepa
CpPEIHEY KUHETUYECKON YHEPTUn

bubmuoreka [{OK

39 JBUYKECHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
40 Pemienue 3agau
41 3akon JlanpToHa. I'a30BbIe 3aKOHBI bubmmorera [JOK
https://m.edsoo.ru/1deb2367
4 M3omporieccsl B UI€aTbHOM Ta3€ U UX bubnuorexa [JOK
rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
43 JlabopaTtopHast pabora «3yuenue
U30XOPHOI0 IIpOLEeccay
OcnoBHoe ypaBHeHue MKT. Css3pb
a0COMIOTHON TeMIEepaTyphI
44 TEPMOJAMHAMUYECKON CUCTEMBI CO bubnuoreka [IOK
CpeaHel KHHETHYECKOM dHEprue https://m.edsoo.ru/ff0c570e
MOCTYNaTEIbHOrO TEMJIOBOIO
IBYDKEHUSA €€ YaCTHIl
45 KonTponpHas pabota mo Teme
"OcnoBsl MKT"
BHyTpeHHss sHEprus
TEPMOIUHAMHYCCKON CHCTEMBI H
46 crocoObl e€ u3meHenus. Konuuectro bubnnorexa HOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOI'O UJI€aJTbHOTO
rasa
47 Pemienue 3anau
48 Bunae! renionepenaun bubnmnorexa [JOK



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5¢36

YV nenpHas TEINIOEMKOCTE BEI[ECTBA.
KommuecTBo TemoTs! npu

bu6mmoreka [JOK

49 Terionepenaye. AnnadaTHbIi https://m.edsoo.ru/ff0c5¢36
nporecc
VnenbHast TENI0Ta CropaHus

50 TorMBa. Pacyér komrMuecTBa TEIIOThI bubmmorexa [IOK

https://m.edsoo.ru/1dbSad4e

MIpH TETUIoNepeaaue

51 [IepBblil 3aKOH TEPMOAVHAMUKHU U €I0 bubnuoreka IIOK
INpUMEHEHUE K U30IIpOLEcCaM https://m.edsoo.ru/ff0cSefc
HeobOpaTtumocTh mporeccoB B

52 npupoje. Bropoii 3akoH bubmorexa HOK

https://m.edso0.1ru/ff0c6230

TEPMOJUHAMHUKHU

53 [Mpunnun nevicteus u KI1J TrermoBoit Bbu6mmoreka [JOK
MaIllUHBI https://m.edsoo.ru/ff0c600a

54 Huxn Kapno u ero KIT[

55 Penrenue 3anau

56 DKosorndyeckue npoodIeMbl
TETJIO3HEPTETUKU

57 O6o06maromuii ypok « OCHOBBI bubmuorexa [JOK
TEPMOJIUHAMUKU https://m.edsoo.ru/ff0c6938

58 KonTponbnas pabora no teme bubmuorexa [IOK
«OCHOBBI TEPMOJIUHAMUKI https://m.edsoo.ru/ff0c6a50

59 [TapooGpazoBaHue U KOHJCHCALUS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

60 Pentenue 3amau

61 AOComIoTHAS U OTHOCHTCILHAS bu6mmoreka [JOK

BJIAJKHOCTh BO3/Tyxa. HachkieHHbIi

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

nap

62 Pemienue 3agau
TBepnoe teno. Kpucramnmueckue u
aMmopdHbIe Tea. AHU30TPOIHUS
63 CBOMCTB KpUCTaIUIOB. JKuakue bubmmorera [OK
P ) A https://m.edsoo.ru/ff0c6510
Kkpucrtawuibl. CoBpeMEHHbIE
MaTepHaIbl
[InaBnenue u KpucTaLIU3aU.
64 VY nenpHas TEIUIOTA IIABIEHUS bubnmnorexa [IOK
a ' https://m.edsoo.ru/ff0c6708
CyOnumarust
65 Pemienue 3agau
bu6mmoreka [JOK
66 YpaBHEHHE TEIIOBOro OajaHca
p https://m.edso0.ru/ff0c6820
67 Pentenue 3anau
DeKTpU3alns Teil. DIEKTPUIESCKUA
68 3aps pI[Ba BHUJIA DJICKT I/I‘-IIG):CKI/IX bubmmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6bec
3apsI0B
[TpoBOTHUKH, TUATECKTPUKH U
69 MIOJYIIPOBOTHUKHU. 3aKOH COXPaHEHHUSI bubmmorexa TIOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsiaa
B3aumoencTBue 3apsaoB. 3aKoH
70 Kynona. ToYeUHBIN NEKTPUYECKUA bubmorexa LHOK
y ) p https://m.edsoo.ru/ff0c6ce4
3apsia
Harnpsxk€HHOCTB 2JIEKTPUIECKOTO
71 noJist. [IpuHnun cynepno3unuu bubnuoreka [IOK
INIEKTPUYCCKUX MOJICH. JIMHUK https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
72 Pemmenue 3agaa



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

73

Pabota cui seKTpoCTaTHIeCKOTo
nois. Ilorenmuan. PasHocTh
[IOTEHIINAIIOB

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c6100

74

[TorennumaneHas 3HEPTUS 3apsaa B
3JIEKTPOCTATHYECKOM I10JIE.
[ToTeHnman 3J1eKTPOCTaTUIECKOTO
101

75

[IpuHnun cynepno3unun
ANEKTPUUECKUX TTOJIEN

76

[Tone Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsHKEHHOMN C(hephl.
[Tone paBHOMEPHO 3apsAKEHHOTO O
00bEMy mapa. [losie paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

77

HpOBOI[HI/IKI/I H JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/I‘-IGCKaH IPpOHUIACMOCTDb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

78

OnexrpoeMkocTs. Konnencatop

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7126

79

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

80

JlabopaTtopHas pabora "H3mepenue
JIEKTPOEMKOCTH KOHAEHcaTopa"

81

[TpyuHIIMT AEHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMPOBAILHOTO
amnmapara, CTpyWHOTO IIPUHTEpA.
DneKTpocTaTHIecKast 3aIuTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KonTponbhas pabota no teme

82 | "
DJIEKTPUYECKOE TOJIE
DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
83 Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma st
y4acTKa Lenu
84 Pewienue 3anau
[TocnenoBarenbHOE, MapasuieIbHOE,
85 CMEIIaHHOE COeANHEHNE bubmmorexa [TOK
https://m.edsoo.ru/ff0c7410
MIPOBOTHUKOB.
86 Pemenue 3anau
JlaGopatopHas pabora «3yuenue
87 CMEILIAHHOTO COeTMHEHUS
PE3UCTOPOB»
28 Pa6oTta 1 MOITHOCTE 3JIEKTPHUYECKOTO bubmuotexa [JOK
ToKa. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0c7838
89 Pemenue 3anau
3axon OMa A1 OTHOM (3aMKHYTOM )
90 anexTpudeckoi nenu. Koporkoe bubmmorexa [TOK
https://m.edsoo.ru/ff0c7ae0
3aMBbIKaHUE.
91 Pentenue 3anau
JlabopaTtopHas pabota «M3mepenue
92 OJ1C ucTouHuKa TOKA U €ro
BHYTPEHHETO COTIPOTUBIICHUS)
93 KonrtponbHas pabora o teme bu6nuoreka [IOK
"TToCTOSHHBIN MEKTpUYECKUI TOK" https://m.edsoo.ru/ff0c8c56
94 DIIeKTPOHHAs TPOBOIUMOCTD TBEPIBIX bubnmorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

METAJUIOB. 3aBUCUMOCTH
COINPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOAMMOCTh

https://m.edsoo.ru/ff0c88be

DJICKTPUYECKUHU TOK B BaKyyMe.

95 . 1
CBouCTBA JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

96 pUMECHast TPOBOIUMOCTh. CBOMCTBA 1
p—n-niepexoaa.
[TorynpoBOIHUKOBBIE TPUOOPHI
DJICKTPUYECKUHU TOK B paCTBOpAxX U

97 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [JOK
DIEKTPONUTHYECKAs JUCCOIHALIHS. https://m.edsoo.ru/ff0c84ae
DIeKTPOIH3

bu6mmoreka [JOK

%8 Pemerre saxas ! https://m.edsoo.ru/ff0c82ba
DJIEKTPUYECKUU TOK B Ta3ax.

99 CaMoCTOATEIbHBIN 1 | bu6mmorexa [JOK
HECaMOCTOSITEIIHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

100 YCTPOWCTBA U UX IPAKTUYECKOE | bubnuorexa [IOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

101 O6o6maromuii ypok mo teme « Toku B | bubnmorexa [JOK
PA3IIAYHBIX CpEeaax» https://m.edsoo.ru/ff0c8a8a

102 PesepBHblit ypok. O0o0maronuii ypok 1 bub6nuoreka [IOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 102



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

[TPOTPAMME




11 KITACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
udposbie
Nen/m | Tema ypoka KonrtpoJsbusie | IIpakTnyeckue unpp
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
[TocTostHHBIC MATHUTEI U UX
| B3auMojieiicTBue. MarautHoe nosie. Bexkrop | bu6nuoreka [JOK
MarHUTHOW UHAYKUHUH. JINHUU MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKITAW
MarsuTtHo€ 110J1€ IIPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumoneiicteue
Bbubnuoreka [JOK
2 IIPOBOJHMKOB ¢ TokoM. JIabopaTopHas 1 1
https://m.edsoo.ru/ff0c98fe
pabota «/3yueHne MarHuTHOTO TOJIS
KaTYIIKA C TOKOM)
JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C
3 tokoM. Cunia Amnepa. JlabopaTopHas | | bubmmoreka [JOK
pabora «lccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0O
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JlelicTBMEe MAarHUTHOTO IIOJIS Ha
4 XK 10CS 3aPSHKCHHYIO 4ac Cuna 1 bubmmorexa [TOK
JBIKYIIYIOCS 3apsiKEeHHYI0 yacTuiy. Cui
yHy P y Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenua
Pemenue 3amad mo treme «JIpmxeHue
5 3aps’KEHHON YaCTUIIbl B OJHOPOAHOM 1
MarHuTHOM IIOJIS».
6 MarauTHble CBOMCTBA BEIIECTBA. 1
. OnekTpoMarHuTHas uHAyKus. [ToTok i

BEKTOpa MarHUTHOM uHAykuuu. IC



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

HHAYKIOUU. 3akoH BHGKTPOMaFHI/ITHOI\/II
nHaykiuu Papanes

JlaboparopHnas pabota «MccnenoBanue

bubmuoreka [JOK

I"apmonnueckue konebaHus. Y paBHEHUE

8 SBJICHUS 3JICKTPOMAarHUTHON UHIYKIIMN https://m.edsoo.ru/ff0cal 50
9 HamnpaBneHnue HHIYKIIMOHHOTO TOKA.
IIpaBuno JleHna.
10 Pemenue 3amau Ha npasuio Jlenna.
NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH.
1 OJ1C caMOMHAYKIMHU. DHEPTrUsi MATHUTHOTO bubnmnoreka [JOK
TMOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
10JIe
12 Pemenue 3aay Ha 3aKOH
ANEKTPOMATHUTHON UHAYKIUU
OJ1C MHAYKINU B ABUKYIIAXCS
13 npoBogHUKax. CaMOUHIYKITUA.
NHnyKTUBHOCTH
14 DHeprusi MarHuTHOTO TOJIsl TOKA.
DNIeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoicTBa U UX IPUMEHEHHE:
15 MOCTOSIHHBbIE MarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYh
16 O6o6maromuit ypok « MarHuTHOE moe. bubanorexa [JOK
DJIEKTpOMarHuTHast UHIYKIUS» https://m.edsoo.ru/ff0cab82
17 KonTponbhas pabota no teme «MarautHoe bubnnorexa [JOK
noJsie. DIEKTPOMAarHUTHAs UHIYKIUSD) https://m.edsoo.ru/ff0cad58
13 CB000/1HBIC MEXaHUYECKHUE KOJIeOaHMUsI. bubmuoreka [JOK

https://m.edsoo.ru/ff0caf06



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

rapMOHHUYECKuX Kosiebanuit. [IpeBpamenne
SHEPrUuu

19

JlaboparopHnas pabota «MccnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KOJICOaHU
rpy3a Ha HUTH OT JUTHHBI HUTH U MacChI

rpy3a»

20

[IpeBpareHue SHEPTUU TPU TAPMOHHUECKUX
KOJIEOAHUSX.

21

Pentenue 3anau

22

Kounebarenbubiv KOHTYp. CBOOOIHBIC
BHCKTpOMaFHI/ITHBIC KOJIC6aHI/ISI B UACaJIbHOM
KOJIe0aTEIIEHOM KOHTYPE. AHAIOTHS MEXKIY
MEXAaHNYCCKUMU U BHGKTPOMaFHI/ITHI)IMI/I
KoneOaHUSIMHU

bubmmorexa [IOK
https://m.edso0.ru/ff0cb820

23

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIEOATEIIEHOM
KOHTYpe

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

24

Pemenue 3anau na popmyny Tomcona

25

[IpeacraBneHue o 3aTyxaromux KOJIeOaHUIX.
BbIHyKIeHHbIE MEXaHUYECKUE KOJIEOaHUs.
Pe3onanc. BeinyxneHHbIe
AIIEKTPOMArHUTHBIE KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

26

[Tepemennbr ToK. CHHYCOUIATBHBIN
NIEPEMEHHBIN TOK. MOIITHOCTh MIEPEMEHHOTO
TOKa. AMIUTUTYTHOE M JICHCTBYIOIIICE
3HAUEHUE CHJIbI TOKA U HAMPSKCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

27

AKTUBHOE, EMKOCTHOE, HHIYKTHBHOE
COTNPOTHUBIICHHUS B IIETH MIEPEMEHHOT'O TOKA.



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

Tpancdopmarop. [IponsBoactBo, nepenaya

28
U IoTpeOIeHe 3IEKTPUUECKOI SHepTUn
29 Peenue 3anau
Y CTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE
bubmmoreka [IOK
30 AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeiay
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
31 anekTposHepruu. Kynerypa ucnonp3oBaHus
SJIEKTPOIHEPTUHU B TIOBCEHEBHON KHU3HH
Mexanuveckre BOJIHbBI, yCIOBUS
1 pacnpoctpanenus. [lepuon. CkopocTthb bubnuoreka [IOK
pacpoCTpaHEHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0ccas54
[Tonepeunsie U MPOOIBLHBIE BOJHBI
33 Bomnel B cpene.
34 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
35 DJIEKTPOMAarHUTHBIC BOJIHBI, X CBOMCTBA U bubnuorexa [JOK
ckopocTsb. [IIkana 3JIeKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ff0ccfe0
36 [TpuHLIMIIBI paOCBSI3U U TEJICBUACHHUS.
PasButue cpencts cBsa3u. Paguonoxarms
37 Pemenue 3anau mo teme «Konebanus u
BOJTHBD»
bubnnorexa [JOK
38 KonTponbnas pabota «Konebanus u BOTHBDY 1
https://m.edsoo.ru/ff0cc618
[IpsiMonuHeitHOe paclipoCTpaHEHUE CBETA B
39 olHOpoaHoM cpene. Toue i ICTOYHUK bubmmorexa LIOK
JTHOpPOAHOU cpese. ToueuHbli HCTOUHU
P p https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBeta
40 OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS bubmuoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

csera. [loctpoeHue n3o0paxeHUH B
IUIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

HpeJ’IOMHGHI/Ie cBera. IlonmHoe BHYTPCHHCC

41 orpakenue. [IpeaenpHpIN yro MOJTHOTO bubnuotexa LIOK
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHETO OTPaKEHHUS

4 Pemenue 3a1a4 Ha 3aKOHBI T€OMETPUYECKON
ONTHKHU.

43 JlaGopatopHnas pabora «M3mepenue bu6nuorexa [IOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoeHne n300pakeHMit B JIMH3E.

44 PopMysa TOHKOU JIMH3BL. Y BEITUYCHUE bubnmorexa LIOK

https://m.edsoo.ru/ff0cddle

JIMH3BI

45 [TocTpoenue n3o0paxeHus B JTMH3E.

46 JlaGopatopHas pabota «lccnenoBanue
CBOWCTB M300paXCHU B JINH3AX)»

47 dopMyia TOHKOW JTUH3BI.

43 Pemenue 3a1a4 Ha 3aKOHBI T€OMETPUYECKON
ONTHUKHU

49 Onruyeckue npuOOPsI U yCTPOUCTBA U
yCIIOBHS UX 0€30MacHOr0 IPUMEHEHUS
Hucniepcust cBera. Ciio>XHBIN COCTaB OEJIOTO

50 ceera. L[Bet. JlTabopaTopnas pabota
«Habmnronenne qucnepcuu cBETay

5] WnTepdepenuus ceeta. udpaxius ceera. bubnnorexa [JOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ff0ced22

5 Pemenue 3a1a4 Ha AUPaKIIHOHHYIO
pelIeTKy

53 JlaGopaTtopHnas pabora Ne7 «M3mepenue



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

JUTHHBI CBETOBOM BOJIHEBD

HOHCpC‘-IHOCTB CBCTOBBIX BOJIH.

bu6nmoreka [JOK

>4 [Tonsipusanusa ceera https://m.edsoo.ru/ff0cf02e
55 Penrenue 3anad mo teMe "BosHoBas onTtuka"
['paHUIIBI MPUMEHUMOCTH KJIACCHYSCKOU
56 MexaHuKH. [locTynaTel crienuabHOW TEOPHH bubmmorexa [TOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
57 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeIJIeHUe BPEMEHU U COKpAICHUE JTTUHBI https://m.edsoo.ru/ff0cfad42
58 Pemenue 3anau
DHEPrus ¥ UMIYJIbC PEISATUBUCTCKON
59 yacTuibl. CBA3b MAaCChl C YHEPTHEH U brbmmorexa [OK
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPIHUs MOKOS
60 CBs13b MEXJly Maccoi U dHEpruen.
61 Kontponbnas pabota «Ontuka. OCHOBBI bubmuorexa [JOK
CNIEMAATBHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
62 Buns! nznmydennii. lctounuku cBera.
63 Cnextpsl u cneKTpaJIbHHe: anmnapaTsl. Buabl
CIIEKTPOB U CHEKTPAJIbHBIN aHAIIN3.
64 JlaGopaTopHas pa6(3Ta No8 «Habmonenue
CIUIOLIHOTO Y JIMHENYATOro CIIEKTPOB)
65 OTtkpsiTHE U HccnenoBanue Gorodddexra. bubnmnoreka [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
66 ®oronsl. opmyna [Inanka. Jneprus u bubnuoreka [IOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
67 Pemenne 3amag
68 3akonbl porodddekra. YpaBHEHHE bubmmoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16

OunmrenHa s poroaddekra. «Kpacnas
rpanuia» Gorordpdexra

https://m.edsoo.ru/ff0d015¢e

69 Pewenue 3anau
70 Hasnenue ceera. Onbite [1. H. JIeGenena. bubanorexa [HOK
XUMHUYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTponuCcTBa U MPaKTUYECKOE
71 npuMeHeHue: GoTo3JIeMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
7 KoHntponbnas padota Ne4 o reme
«CBeToBbBIC KBAHTHI»
7 Pemenwe 3agau mo TeMe «DJIEMEHTBI bubnuoreka [JOK
KBAaHTOBOM ONTHKW) https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbITHI
74 Pesepdopaa o paccessHuIO 0-4acTu bubmorexa [TOK
PROPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aroma
bu6nmoreka [JOK
75 IToctynatel bopa
Y P https://m.edsoo.ru/ff0d0afa
W3nyyenue u nornouieHue (OTOHOB MPU
76 ne eyxo € aToMa ¢ OJHOTO (I)OBHSI 3Heprm/1 brbmmorexa [TOK
pexo . A yp p https://m.edsoo.ru/ff0d0afa
Ha Apyroi. Buasl ciektpos
77 Pentenue 3amau
BosiHOBBIE cBOMCTBaA YacTull. BoiHbI e
3 bpowuns. KopnyckynspHO-BOITHOBOH bub6nuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUE
OTkpBITHE PATUOAKTUBHOCTU. OTIBITHI
bu6mmorexa [IOK
79 Pesepdopaa no onpeneneHuto cocrapa

pPaarOaKTUBHOT'O U3TYUYCHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

80

CaouicTBa anbha-, 6era-, raMMa-u3IydCHUS.
Bmmusuane PaaOaKTUBHOCTH HA JKUBBIC
OpTraHU3MBbl

81

3aKOH paJIMOaKTUBHOTIO pacnaza. Pemenue
3aj1a4.

82

OTKpBITHE IPOTOHA M HEUTPOHA. M30TOTBI.
Anba-pacnaa. DIESKTPOHHBIU U
NIO3UTPOHHBIN OeTa-pacmai. ['amma-
U3ITydeHHe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

&3

OHeprus cBs3U HyKIOHOB B sape. S nepHbie
peakuun. Snepueir peaktop. [Ipobnemsl,
NEPCIIEKTUBBI, IKOJOTUYECKUE ACTIEKTHI
SZICPHOM SHEPTETHKU

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

84

Pemrenue 3amaq Ha pacueT SHEPTHH CBS3H
aTOMHOTO sijIpa

85

SnepHble peakuu. DHEPreTUUECKUN BBIXO/T
SJIEPHBIX PEAKIIUMN.

86

[enenune saep ypana. LlenHble sanepHbie
peakuuu. S nepHbIi peakTop.

87

TepMosiiepHbIE peakiuu

88

OnemeHTapHble yacTULbl. OTKpPBITHE
no3utpoHa. Metozpl HaOMIOAEHUS U
PETUCTpALMU AIEMEHTAPHBIX YACTHII.
Kpyrasiit ctonn «@yHaaMeHTalbHbIE
B3aumoieucTBus. EnuHcTBO hnsznueckon’
KapTUHBI MUPA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

89

OTaIbl Pa3BUTHA aCTPOHOMUMU. HpI/IKHaJIHOC
U MHUPOBO33PCHYCCKOC 3HAYCHUC



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

acTpoHomMHHU. Bua 3Be€31HO0r0 Heba.
Co3sBe3nusi, SpKue 3BE€3/bl, IUTAHEThI, UX
BUAMMOE ABMKeHHe. ComHeYHas cucTeMa

90

Comnnre. ComHevyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJIHIIA U 3BE3]T

91

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3 b1 TJIABHOU ITOCIIEI0BATEILHOCTH.
BuyTtpennee crpoenue 38e31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKACHUU U
sposmonuy CoTHIIA U 3BE3

92

Muneunbiu [1yte — Hama ["anakruka.
ITonoxenune u auxenue ConHia B
[Nanaktuke. ['anaktuku. YepHble AbIPHI B
Apax TaJaKTUK

93

Bcenennas. Paz6eranue ranaktuk. Teopust
bonpuioro B3peiBa. PennkroBoe usnyuyeHue.
MeraraiakTuka

94

HepemeHHLIe HpOGJ’IeMH ACTPOHOMHHU

95

Kontponbnas pabota «J1eMEeHTHI
ACTPOHOMHH U aCTPOPUIUKI

96

O6o6marmuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJOTHYECKOM, COITMATLHON M STUUECKOMN
chepax nesTeNIbHOCTH YEeJIOBEKa

97

O6o6maromuii ypok. Pons 1 mecto Gpusuku
Y aCTPOHOMUU B COBPEMEHHOHN Hay4YHOH
KapTUHE MUpa

98

O6o06matromuii ypok. Ponb pusndeckoi




Teopuu B POPMHUPOBAHUHU MIPEACTABICHUH O
(bU3UYECKOI KapTHHE MUpPa

99

O6o6marmuii ypok. Mecto Gpundeckoit
KapTUHBI MUPa B 00ILEM pSIY COBPEMEHHBIX
CCTCCTBCHHO-HAYUYHBIX Hpe[[CTaBJ'IeHI/Iﬁ 0
npupoje

100

PesepBHbIN ypoK. MarHutHoe mnoie.
ONeKTpOMarHuTHasE HHIYKIHS

101

Pe3zepBHblii ypok. Ontuka. OCHOBBI
CHEIMAIbHOM T€OpUU OTHOCUTEIIbHOCTH

102

Pesepnblii ypok. KBantoBas ¢pusuka.
DJIeMEHTBI aCTPOHOMUU U aCTPOPU3UKU

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

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

®dwusuka, 10 xkmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. mox pengaknueii [TapdhentoeBoit H.A., AknronepHoe
obmectBo «M3narensctBo «IIpocBerienne

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1. ®usuka. 10 xkmacc. YueOHuUK 1151 001ieo0pa3oBat. OpraHU3alyii ¢ MPUIIOKEHNEM Ha JIIEKTPOHHOM HOCHTEIe: 0a30BbIi
u podunbHbIi ypoBuu/ ['.4. Mskumes, b.b. byxosues, Corckuit H.H./ M.: IIpocsemenue, 2020.

2. Coopnuk 3anay no ¢usuke. 10-11 xkmacesl (x yuebnukam ['.5. Mskumesa u.ap.) — M.: Dk3amen, 2019.

3. ®usuka. 3agaunuk. 10-11 ki.: TlocoOue nis obmeoOpazoar. yupexaenuit / PeimkeBuu A. I1. - M.: IIpoda, 2019.

4. TemaTuueckre caMOCTOSTENbHBIE U KOHTPOJIbHBIE paOoThI 10 pusuke. 10 kinace. / O.U. I'pomueBa.- M.: Dx3ameH,
2017.

5. A.I1. PeimkeBuu. COopHuK 3a1a4 no pusuke. Mocksa, [poda, 2017 r

6. ®poHTanbHbIe TJabopaTopHbie paboThI 1o ¢usnke B 7-11 knaccax 061meoOpa3oBaTebHBIX yupexkaeHusx: Ka. mis
yuurens / B.A. Bypos, F0.U. Jluxk, b.C. 3Bopeikus u 1p.; moxa pen. B.A. byposa, I'.I'. Hukudopoga. - M.: [Ipocsemnienue:
Vueo, nur., 2015

7. KogudukaTop 3J1eMEHTOB COAEpKaHUA U TPEOOBAHUM K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB 00I11€00pa30BaTEIbHbIX
yupexkJIeHni 1 nposenenus B 2024 roxy eaquHoro rocyaapcrseHHoro sk3amena no @M3MKE.

8. JI. A. Kupuk. ®uszuka 10. COOpHUK CaMOCTOSITETIbHBIX U KOHTPOJIBHBIX padoT. MockBa «Mnekcay» 2019 r.

9. COOpHHK TECTOBBIX 3aJIaHUM ISl TEMATHYECKOTO U UTOroBoro koutposs. dusuka 10 kinace. M.: «Muatemnext-Lentp»,

2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



1. bu6mmoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
00pa3oBaTeIbHOW MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (u3uKu B
(hopMHUpPOBaHMKM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

moaen

10.2

Y4uThIBaTh I'PAaHULBI IPUMEHEHUSI U3YUEHHBIX (PU3UUYECKUX MOJIENIEH:
MaTepualibHasi TOYKa, MHEepIUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

¢bu3nvecKkux 3a1aq

10.3

Pacno3naBaTte Qusnueckue siBaeHus (Mpouecchl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUECKOU TEeopuun
CTPOCHMsI  BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MpPsIMOJIMHEIIHOE JBH)KEHUE, CBOOOJHOE IajeHue
T€N, ABUXKEHUE IO OKPYKHOCTH, WHEPILMs, B3aUMOJIECHCTBHE TEII,
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  Tel, HW3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oxJlaXx/eHNNn), TEIIOBOE paBHOBECHE, MCIApeHHE, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUsl, KHUIIEHHE, BIAXHOCTh BO3/yXa,
MIOBBIILICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3ALUSI TN, B3aUMOJICHCTBHE 3apsI0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, UCHONb3ysd (uznueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IIE€PEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
MOTEHIMAJbHAsT JHEpPrus, MeXaHudeckas paloTa, MexaHH4YecKas
MOIITHOCTh; IPU OMMUCAHUH MPABUWIBHO TPAKTOBATh (PU3NYECKUIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €JAMHUIIbI, HAaXOAWTh
(bopMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEMYUHY C APYTUMH

BEIn4YnHaMun

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€ll M TEIJIOBEIC




SBJICHHS, HCIOJIB3ys (HU3WYCCKUE BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeaHsss KHHETHYeCKash DJHEPrus XaoTHYECKOTro
IBWKEHUST MOIIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss  dSHeprus, pabora Trasa,
KO3(Q(UIMEHT TMOJE3HOT0 MEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTIMICAaHUU MPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYHMH, WX OOO3HAUYCHHS W EIUHUIIbI, HAXOJUTh
(hopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh M3y4EHHBIE JJIEKTPUUYECKUE CBOWCTBA BEILECTBA MU
ANIEKTpUYECKUE  sBJIEHUS  (MpoOLeCcChl), MCHONb3Ys  (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsil,  DJIEKTPUYECKoe  MOJe,
HanpsOKEHHOCTh 1OJIA, IOTEHLHUaNl, Pa3sHOCTh MOTEHIMAJIOB; IpHU
ONKMCAaHUU NPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIOJIb3YEMBIX
BEIMYUH, WX OOO3HAYECHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCINYNHaMU

10.7

aHAJM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLIUI CYNEPIO3ULUN CUJ, IPUHIINIL
paBHOIIpaBUsA  HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEeIHEM KHHETUYECKOM JHEPrUU TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOFOTHON TeMIepaTypoid, MEepBhI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpaHEHHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pasnuyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€3011acHOro

HCIIOJI30BaHHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BrimoaaaTts OKCIICPUMCHTEBI 110 UCCIICAOBAHNIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
aToM (dopmynupoBaTh MpobiemMy (3amady) M THUIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  TIPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOIUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYIIICCTBJISITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘~ICCKI/IX

BEJIMYHUH; MPHU ATOM BBHIOMpATh ONTUMAIIBHBIA CIIOCO0 HM3MEpPEHHs U




HCIIOJB30BaTh N3BECTHHIC METOAbI OLICHKH HOl"pCHIHOCT@fI H3Mep€HI/II>’I

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYUHAMU C
HCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; NPHU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PUKCHpPOBATh pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH
(¢u3nUecKux BEIMYUH B BUJAE TaOIUI U TPaQUKOB, 1€1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmrogaTh mpaBuiia  0O€30MAacCHOTO  TpyJda TMPU  MPOBEIACHUU
UCCIIEIOBaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOM M MPOECKTHOM NEATEIIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PY0BAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTONb3Yysd (U3MUECKUE 3aKOHbl M TNPUHIMIIBI;, HA OCHOBE aHajIM3a
yCIOBMSI  3aJa4d  BBIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIATh
¢busnveckre BETMUMHBI U (OPMYIIBI, HEOOXOTUMBIE Il €€ pelIeHHs,
IIPOBOJUTH PACUETHl U OLIEHUBATH PEaIbHOCTH IOJIYYEHHOI'O 3HAYEHUS

¢u3nvecKoil BeTUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTHYECKU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUI C OMOpoil Ha M3yYeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/Ie SIBJICHUS

10.15

Hcnonb3oBaTe MHpU  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETALlMM U TPEJACTABICHUS y4eOHOW M HAy4YHO-IIOMYJISIPHOU
UHpOpPMaLUY, TOTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

[IpuBOANTE TpUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHUYECKUE 3HAHUSA MO (PU3MKE B TOBCETHEBHOM
KU3HU JUTsl o0ecTiedeHrst 0€30MacHOCTH NP 00palleHuu ¢ Mpudopamu
U TEXHUYECKUMH YCTPOWMCTBAMM, MJISI COXpPAHEHUS 370pPOBbS U

CO6J'II-OI[€HI/I$[ HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B OKPY)KaIOHIeﬁ cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM PA3UYHBIX COIMANBHBIX POJEH,
IJIaHUPOBAaTh  pabOTy  TpPyMIbl, pPalMOHAIBHO  pacHpenessiTh
00SI3aHHOCT U ITUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIAJ KaXXIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaEMOM MpoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

11.1

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

JOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

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

MOJIEJIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

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

pPaanOaKTUBHOCTD

11.4

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

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU




11.5

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

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

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

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HalpaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

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

3epKajioM, TOHKOW JTHH30M

11.9

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

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

11.10

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

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGHJHOCTCfI H3MepeHI/Iﬁ

11.11

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

HCCIICOO0BaAHUA

11.12

CobOmronaTte mpaBuia 0€30MacHOrO TpyAa IMpH  MPOBEACHUU




UcCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHO-
HCCJEN0BATEIbCKON U MPOCKTHON JEATEIBHOCTH C MCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBUS  33Jauyd  BBIOMpATh  (PU3UYECKYIO MOJEb, BBIIEIATH
¢dusnyeckre BEIMYUHBI H (OPMYIIBI, HEOOXOUMBIC NIl €€ pelICHHS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAIbHOCTh IMOJYYEHHOTO 3HAUYCHUS

(buznyecKoil BeIUYNHBI

11.14

Pemarpr  KkauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTMYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALlMOHHBIE TEXHOJIOTMHM [UIsl TOUCKA, CTPYKTypUpPOBaHMS,
MHTEpHpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpPMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MalllH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3iauyarh YCJIOBHS WX O€30IacHOr0 MCHOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMN
YKU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuOopaMu
U TEXHHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHECHHUS 370pPOBbS U

COOJTIOJICHHST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGortare B rpynme ¢ BBITOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TIPyNNbl,  PAalMOHATBHO  pacHpeAesaTh
00S3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsAX, AJEKBAaTHO OLICHUBATh BKJAJ KaXXAOIO M3 YYaCTHUKOB

IpYIIIbI B PELICHUE paccMaTpUBaeMOM MPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3jiena

Kon nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHW A

1.1

®uszuka — Hayka o mnpupone. Hayuneie meToasbl
MO3HAaHUsI OKpY’Karomiero Mmupa. Ponb skcnepumenTa
U TEOpUM B TIIpollecce€ TIO3HAHUA  IPUPOJIBL.

DKcrepuMeHT B (pusuke

1.2

MogenupoBanue busnueckux ABJICHUI u
npoueccoB. Hayunble runoressl. @Pusznueckue
3aKOHbI M Teopud. ['paHuIBl NPUMEHUMOCTHU
¢uznyeckux 3akoHoB. [IpuHuun coorBercTBus. Ponb
U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW  KapTUHBI MHpa, B  NPAKTUYECKOHN

JIESATCIbHOCTH JTIOACH

MEXAHHKA

##HPari#KMHEMATHUKA

2.1.1

MexaHuueckoe IBIDKEHUE. OTHOCHUTENBHOCTE
MEXaHUYEeCKOro nBibkeHusa. Cucrema OTCYETA.

TpaekTopust

[lepememienne, ckopocTh  (CpemHsisi  CKOpPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHUE MaTepHaIbHON
TOYKH, MX IMPOEKIMH HA OCHU CUCTEMBI KOOpPJMHAT.

CrnosxeHue nepeMeleHni U CII0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE
IBUKeHue. ['paduku 3aBUCHUMOCTH  KOOpJUHAT,
CKOpPOCTH, YCKOpPEHHs, IYyTH U IEPEMEILICHUS

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO

naacHusA

KpuBonuneiinoe JIBUKEHUE. PaBHOMepHOE

JBUOKEHUE MATEPHAIBHOM TOYKM IO OKPYKHOCTH.




VYrinoBas CKOpOCTh, JIMHENHAs CKOpocTh. Ilepuon n

qacToTa. I_IeHTpOCTpeMI/ITCJ'IBHOG YCKOpPCHHEC

Texnuueckue YCTpOﬁCTBaI CIIMAOMETpP, ABUKCHHC

CHapsAaA0B, HCIIHBIC U pCMCHHBLIC IIEPpCAaAIn

[Ipaktnyeckne paboTel. M3mepeHne MrHOBEHHOU
ckopoctu. MccnenoBaHue COOTHOIIEHUS MEXKIY
My TsIMU, MPONAECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU
IPU PABHOYCKOPEHHOM JBHKCHUM C HadaJbHOU
CKOpPOCTbIO, paBHOW Hym0. HM3ydyeHue IBHKEHUA
mapuka B BSI3KOM KUIKOCTU. M3ydyeHue IBHKEHUSA

TCJa, 6pOH_IeHHOFO TOPHU30OHTAJIbLHO

2.2

#iHPari## IMHAMUKA

2.2.1

[Tpunnun otHocuTensHOCTH ['anmunes. [lepBbiil 3akoH

Hprorona. MHeprmanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3uuuy cuil

223

Bropoii 3akon HproToHa J711 MaTepuaibHOW TOYKU B
uHepuuanpHoil cucreme orcuéra (MCO). Tperuit

3akoH HeroToHa s MaTCPHAJIbHbBIX TOYCK

224

3akoH BCEMHUPHOI'0O TATOTCHHUA. Cuma TsDKeCTH.

I[TepBast KocMu4ecKast CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIBKEHHUSI W cuja TpeHus mokos. Koaddurment
Tpenus. Cuia CONPOTUBICHUS MPH ABMKECHUM Tela B

KHUIKOCTHU HUJIU ra3€

2.2.7

HOCTyrIaTeJ'IBHOG u BpamaTCJIbHOC JABHIKXCHHUEC

a0CoOIOTHO TBEPAOrO Tea

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallCHUA. IInedo

cwibl. YcnoBus paBHoBecus TBEpAoro tena B UCO

229

TexHudeckue yCTpOWCTBA: NMOAIINIIHUKY, JBUKEHUE

HCKYCCTBCHHbLIX CIIYTHHUKOB

2.2.10

[TpakTrueckue pabotel. M3ydeHnue nprkeHus Opycka

OO  HAKJIOHHOW  IUIOCKOCTH  IIOJI  JEUCTBUEM




HECKOJBbKUX cui. VcciaenoBaHue 3aBHCUMOCTH CHII
yIOPYrOCTH, BO3HUKAIOUIMX B  JepopMupyeMoi
NpYXUHE W PE3UHOBOM 00paslle, OT BEIMYUHBI HUX
nepopmanuu. McecnenoBaHue yciaoBUH pPaBHOBECHS

TBEPAOrO TeJla, UMEIOIIETO OCh BPALLECHUS

23

###Par#H#3AKOHBI COXPAHEHHNA B MEXAHUKE

23.1

Nmmynsc MaTepHalIbHOU TOYKH, CHUCTEMBI
MaTEpHaIbHBIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHUE

UMITYyJIbCa TeJla

232

3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHoe

NBIYKEHHUE

233

Pabora criel

2.3.4

MOoOIIHOCTD CHJIBI

235

Kunernueckass SHepruss MaTepUAIBHOM  TOYKH.

TeopeMa 0 KWUHETUYECKON IHEPTUU

2.3.6

[TorennuanbHas sHeprus. [loTeHnumanbHas sHeprus
yHIpyro nepopMHUpPOBaHHON HpPY>KUHBL.
[TorennuanbHas Heprus Tena BOIM3M MOBEPXHOCTU

3emian

2.3.7

[ToTeHuManbHbBle M HEMOTEHIMANbHBIE CUibl. CBA3b
pabOThl HENMOTEHUHUAIBHBIX CHI C H3MEHEHUEM
MEXaHMUYECKOM DSHEPrMM CHUCTEMBl Tel. 3aKOH

COXPaHEHHUsI MEXaHUYECKOI SHEeprun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckne  yCTpOWCTBA:  JBUIKEHUE  PaKeT,

BOJOMET, KOIIEp, IPYKUHHBINA TUCTOJIET

2.3.10

[TpakTuueckue paboTel. M3yueHune cBsi3u CKOpOCTEi
Ten npu HeynpyroMm yaape. HMccinemoBanue cBA3H
paloThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUH

TCJ1a

MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOU

Teopur. bpoyHoBckoe  aBmwxkeHue. Huddyswus.




XapakTtep MABWKEHHS M B3aUMOACHCTBHUS YaCTHIL

BCIICCTBA

Mogenu cTpoeHus ra3oB, XKUIAKOCTEW U TBEPABIX Tl
U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DJTHX

Mozaenen

Macca monekyn. KonuuectBo BemectBa. [loctosnnas

ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remnepatyp Llenbcus

Mogens wuneanbHoro ra3za. OCHOBHOE YypaBHEHHUE
MOHeKyJI}IpHO-KHHeTH‘leCKOfI TCOpI/II/I nacaJlbHOI'O

rasa

AOconroTHass TeMmmeparypa Kak Mepa CpeaHeu
KMHETHUYECKON YHEPTUU TEIJIOBOTO ABUKEHUS YACTHUIL

raza. [lIkamna remneparyp KenbBuHa

VpaBuenne Knamneiipona — MeHneneeBa. 3akoH

JlaneTOHA

I"a30BBIC 3aKOHBI. HSOHpOHCCCBI B MACAJIBHOM rasc C
MOCTOAHHBIM  KOJMYCCTBOM BCIICCTBA: HU30TCPMaA,

n30Xopa, n3odapa

TexHu4ecKne yCTpoicTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTrueckue padboTel. MI3MepeHnne Maccol Bo3ayxa B
KjJaccHOM komHaTe. MccnemoBaHme 3aBHCHMOCTHU

MEXy TapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHss dHeprus
TEPMOJMHAMMYECKOW CHUCTEMBI U  CHOCOOBI €€

U3MCHCHUA

322

KomnyectBo Temnotel u  paborta. BHyTpeHHss

OHCPIrusa OJHOATOMHOI'O UACAJIbHOI'O I'a3a

323

Buner TeIIonepe1auu: TETJIONPOBOJHOCTb,
KOHBEKLUsA, M3IydeHHe. TemIoéMKocTh  Tela.
VneapHasg TEIIOEMKOCTE BEIIECTBA. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCTUIONCPLCIauc




324

IlepBbi  3akoH TepMmoauHaMuKu. IIpumenenue
[IEPBOIO 3aKOHA TEPMOAVHAMUKHU K H3OIPOLIECCAM.

I'padmueckas nuHTepnperanus paboThl ra3a

325

TermmoBble MamuHbL. [[pUHIMIBI TEUCTBUS TETIOBBIX
MamH. [IpeoOpa3oBaHUs HSHEPrUU B  TEIUIOBBIX
MammHax. KodpUIMeHT ToJe3HOTO  IeHCTBHS
(manmee — KII/) terumoBoit mammusbl. [{ukn Kapao u
ero KIIJI

3.2.6

Bropoit 3akon TepmoauHamuku. HeoOpaTtumocTs
MpoLlecCOB B Ipupoae. TemnjaoBble ABUTATEINH.

DKoJIorHYecKre MpoodIeMbl TEIUIOIHEPTETHKU

3.2.7

TexHudeckue yCTpOMCTBA: ABUTATENIb BHYTPEHHEIO

cropaHwusi, OITOBOM XOJOIUIBLHUK, KOHIUIIMOHED

3.2.8

[IpakTuueckue pabotel. 3Mmepenue ynenbHOMN

TEIUIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOSHUMA BEIECBA. ®A30BbLIE

[NEPEXO/IbI

[TapooOpazoBanne u KoHAeHcamwms. Vcmapenue u

3.3.1 KUIMIEHUe. YJenpHas TemioTa MapooOpa3oBaHMUsL.
3aBHCHMOCTb TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
330 AOcomoTHasT ¥ OTHOCUTENIbHAs  BIAXKHOCTH
o Bo3ayxa. HacklleHHsil map
Teépnoe Teno. Kpucrammuueckue u amopQHbIC
3.33 Tena. AHM30TPONUS CBOMCTB KpHucTamwioB. JKuakue
kpuctamuisl. COBpeMEHHbIE MaTEpHAIIbI
134 [1naBnenue u kpucTayIM3anus. Y ieiabHas TemoTa
o riaBnenus. CyOnumarnus
3.35 VYpaBHeHHE TEMIOBOro OanaHca
TexHuueckue  ycTpoWCcTBa:  TUTPOMETP U
136 IICUXPOMETP, KaJIOpUMET, TEXHOJIOTHH
o MOJIyYEHUsI COBPEMEHHBIX MaTepUajioB, B TOM
quclie HAHOMaTEpHUaIoB, U HAHOTEXHOJIOTUHU
13,7 [Tpaktudyeckue paboTsl. M3MepeHue BIaKHOCTH

BO3ayXxa




OJIEKTPOAMMHAMUKA

##HHPar#H#IJIEKTPOCTATUKA

OnexkTpu3anus Tell. ONeKTpudeckuit 3apsna. JlBa

1 BHUJIa DJIEKTPHUECKUX 3aps/IOB
4.1.2 [IpoBOHUKH, AUAIEKTPUKHU U TTOTYTPOBOJIHUKU
4.1.3 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
4.1.4 B3anmogeiictBue 3apsanoB. 3akoH Kymnona
DneKTpuyeckoe ToJie. HanpsoxkéaHocThb
4.1.5 ANEKTpUUEeCcKOro mnoiia. [IpuHuun cyneprno3uiuu.
JIuHuK HanpsHKEHHOCTH JIEKTPUUYECKOTO OIS
416 PaGora  cmi  2JIEKTPOCTAaTUYECKOTO  IOJIA.
o [Torennuan. PasHocTh MOTEHIIMATOB
4.1 [IpoBOAHMKK U JAHUPNEKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. Jusnextpuueckas
MIPOHUIIAEMOCTh
DnekTpo€MKocTh. KoHaeHcatop. DiIeKTpoEMKOCTh
4.1.8 IUIOCKOTO KOHJEHCATOpa. DHEPrHs 3apsKEHHOI'O
KOHJIeHCaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 ANEKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alluTa,
o 3a3eMJIEHUE  3JIEKTponpuOOpoB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 IIpaxTrueckue paloTHI. N3mepenune
o ANEKTPOEMKOCTH KOHAEHCATOpa
HHHPart#HTIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKHU B
PA3JIMYHBIX CPEJJAX
YcnoBus CYILLIECTBOBaHUS MOCTOSTHHOTO
4.2.1 anekTpuueckoro Toka. Wcrounwku Ttoka. Cuna
ToKa. [IoCTOSIHHBIN TOK
4.2
4.2.2 Hanpsixenue. 3akon Oma 1151 ydacTka Lenu
423 DJeKTpUYECKOe  CONpPOTUBICHHE. Y JEIbHOE
o COIIPOTHBIIEHUE BEILIECTBA
404 ITocnenoBarenpHOE, MNapauIeNbHOE, CMELIAaHHOE

COCIUHCHHUEC IMPOBOJHUKOB




4.2.5

PaboTa snmektpuueckoro toka. 3akoH Jlkoyms —

Jlenma

4.2.6

MoOIIHOCTh QJICKTPHUYICECKOI'0 TOKA

4.2.7

anekTponaBkymas cuina (mamee — DJIC) wm
BHYTpEHHEE COMPOTHBICHHE WCTOYHHUKA TOKA.
3akon Oma ;11 TOJMHOM  (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3amblkanue

4.2.8

DneKTpoHHasi MPOBOJIUMOCTh TBEPIBIX METAJIIOB.
3aBUCHMOCTh  CONPOTHUBIIEHUS  METAUIOB  OT

temreparypbl. CBEpXIIpOBOJIUMOCTh

429

OnexTpuueckuid ToK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonauku. CoOCTBEHHasT W TPUMECHas
MIPOBOJIMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n

nepexoja. [lomynpoBoIHUKOBBIEC TIPHOOPHI

4.2.11

DnexTpuyecKuit TOK B JNEKTPOJINTAX.

BHCKTpOJ'II/ITI/I‘leCKaH Auccouuanus. 9J'IeKTp0J'IPI3

4.2.12

DJIEKTpUYECKUI TOK B razax. CaMoCTOSTEIbHBIN 1
HECaMOCTOSTENbHBIA pa3psan. Pasiauusble THIBI

CaMOCTOATCIIBHOT'O pa3psaaa. Momnuaus. [Inazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, NCTOYHHUKHN TOKa,
AIIEKTpOHArpeBaTe/bHbIe puoopHI,
AJIEKTPOOCBETUTENBHBIE  TPUOOPHI, TEPMOMETP
COIIPOTHBIIEHUS, BAKYYMHBIN O, TEPMUCTOPHI U
(doTOpe3nuCTOpHl,  MOTYNPOBOJAHUKOBBIA IO,

raJbBaHHUKa

4.2.14

[IpakTnueckue paboThl. M3yueHue cMeNIaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa H  €ro
BHYTPEHHEro  compoTuBieHus.  HabmoxeHnue

IEKTPOIIH3a

11 KIIACC




Kon
pa3jiena

Koanposepsiemoro

IIpoBepsiemble 31eMEHTHI COAePKAHUA
JJ1eMeHTa

4

OJIEKTPOAMMHAMUKA

4.3

##HHPartHH#M AT HUTHOE I10JIE. OJIEKTPOMATHUTHAA MHAYKIA

IlocTtostHHBIE Mar"HuThl. B3amMojeiicTBue

4.3.1
HOCTOSIHHBIX MarHUTOB

MaruutHoe mone. BekTop MarHuTHOMU
uHayKuud.  [lpuHmun — cynepro3uiu.
432 Jluaum MaruuTHOM uWHAykiuu. KaptunHa
JMHAM  MAarHuTHOW  MHAYKUMAH  MOJA

IIOCTOSAHHBIX MarHuTOB

MaruuTtHoe Mnosie IPOBOJHUKA C TOKOM.
KaptuHa nuHUI 1OJS AJMHHOTO NPSMOTO
IPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOTO
433 IIPOBOJHMKA, KaTyIIKM C TOKOM. OmbIT
Opcrena. BzanmopeicTBue NpoBOJHUKOB €

TOKOM

434 Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE

Cuiia Jlopenua, e€ MOlysib 1 HalIpaBJICHUE.
JBrm>keHue  3apsDKEHHOM — YacTUIbl B
4.3.5
OJIHOPOJIHOM MAarHuTHoM Tosie. Paborta

cuiibel JIopeHa

4.3.6 SIBneHune ANeKTPOMArHUTHON UHAYKIIUU

4.3.7 [ToTox BekTOpa MarHUTHOM UHTyKIIUH

O/1C nHayknuy. 3aKOoH 3JIEKTPOMarHUTHON

43.8
nHaykiuu Papanes

BuxpeBoe »snektpuueckoe mose. IJ[C
439 UHAYKIUH B TPOBOJHUKE, JBHXKYIIEMCS

MMOCTYNNaTCJIbHO B OAHOPOJHOM MAarHuTHOM

IIO0JIC

4.3.10 IIpaBuno Jlenua

4311 WNHIyKTUBHOCTD. SIBIEHHE CaMOMHIYKIHH.
o O/C camouHIyKIIUU

4.3.12 OHeprusi MarHUTHOIO MOJs KaTyILIKH C




TOKOM

4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  MOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
AIIEKTPOIBUTaTENb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS 1€Yb
[IpakTnueckue padoTHI. N3ydenue
MarHuTHOTO TIOJSl KATyIIKH C TOKOM.
4.3.15 HccnenoBanne geWcTBUS  MOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTPOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HPart#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHass cucrema. CB0OOOmHBIE
KoyieOaHus. [apMOHHMYECKHE KOJeOaHwMs.
[lepwon, wacrtora, amrumaTyaa u  dasza

KoJIeOaHuil

[IpyxuHHBIA MasTHUK. MaTemMaTudecKuid

MasiTHHUK

YpaBHeHHE TapMOHHYECKHUX KOJEOaHUHU.
Kunematuueckoe u JTMHAMHYECKOE

OIHCAaHHUE KOJIeOaTEILHOIO JABMOKCHUA

IIpespamenue SHEpruu npu
rapMOHMYeckux  kojeOaHusx.  CBaA3b
aMILIATY bl KoJIeOaHu’ HCXOIHOHU
BEJIMUMHBI C aMIUIUTyJlaMu KoseOaHui eé

CKOPOCTH M YCKOPEHUS

Konebarenbupiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHEIE KoJIeOaHus B
ulealbHOM  KOJeOaTeJIbHOM  KOHTYpe.
AHaOTHST MEXAYy MEXaHWYECKHMU W
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUA SHEPTHUU B HACAJIBHOM




KOJIe0aTeIbHOM KOHTYPE

BriHyX/1eHHBIE MEXaHUUYECKHE KOJIeOaHwUsl.
Pesonanc. Pe3zonancuas KpUBasl.
Brinyx/1eHHBIE 3JIEKTPOMArHUTHBIE

KoJIeOaHus.

Ilepemennbiii  TOK.  CHHyCOUIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT O TOKa.
AMIUTMTYTHO€ W JACHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenava
U NOTpeOJIeHne IEKTPUUECKOW SHEpruM.
OKOJIOTUYECKUE PUCKU IIPU IPOU3BOJCTBE
ANEKTPUIECKOMN JHEpIuHu. Kynberypa
UCIIOJIb30BaHUs JIIEKTPOIHEPI U B

OBCEIHEBHON XKU3HU

5.1.11

TexHuuyeckue ycTpoicTBa: celicMorpad,
AIIEKTPUUYECKUI 3BOHOK, JVHUU

SJICKTpoOIICpCaaqd

5.1.12

[IpakTiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IlepuoJa MallblX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeNHM M3 TOCJIEOBATENILHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHUIKHU U PE3UCTOpA

5.2

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexannyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuwon.  CkopocThb
pacnpocTpaHeHUs] ¥ JJIMHA  BOJIHBIL

HOHGpC‘IHBIe " IpOAOJILHBIC BOJIHBI

522

#Hi#HPar#Ht# Nurepdepenuns u nudpakuus

MEXaHNYECCKUX BOJH

523

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh 3ByKa.

Beicota Tona. TemOp 3ByKka




524

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3JIy4eHUsI  JJICKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenrtanus Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

525

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJH:
OTpakeHME, MPEIOMIIEHUE, MNOJsApU3aLus,
mubpakius, uHTepdepenus. CkopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3IEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHnEe >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHbI pa,[[I/IOCBSBI/I U TCIICBUOACHUS.
Pagnomokamyst. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEN cpebl

5.2.8

TexHuueckrue yCTpPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTEI, YJIbTPa3ByKOBast
JMarHOCTHUKAa B TEXHUKE M MEIULHHE,
panap, paIuoONPUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

53

#HHParf#H#OII TUKA

5.3.1

[IpsimonuHeHOE paclpocTpaHEHHUE CBETa

B OJIHOpOJIHOM cpexe. JIyu cBeTa

532

OtpakeHue cBeTa. 3aKOHbI OTPaXKEHUS
cBera. [loctpoeHne m300paxeHnii B MIIOCKOM

3epKaie

533

[penomienne cBeTa. 3aKOHBI TPEIOMIICHFIS
CBeTa. AOCOIIOTHBIA oKasareib

MMPCIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIll yroi MOJHOTO BHYTPEHHEIO

OTpPAKCHUMA

535

Hucnepcust  cBera. CnoxHbI  CcOCTaB

oenoro cera. Llser

53.6

ColOuparomue M pacCeHBAONINE JIMH3BL




Tonkas nuH3a. DOKYCHOE pPACCTOSIHHE H
ONTHYECKass  Ccuja  TOHKOW  JIMH3BIL.
[TocTpoenue n300pakeHnid B COOMPAIOIITNX
M pacceuBalIIMX JuH3ax. Dopmyna
TOHKOM JWH3EL. YBeIWYeHHE, JaBaecMoe

JINH30H

Hpeﬂenm MMPUMCHUMOCTH FCOMeTpI/I‘leCKOﬁ

5.3.7
ONTUKU
Wntepdepennmst  cBera.  KorepeHtHbie
HMCTOYHHKHU. YcnoBus HaAOIOICHUS
5.3.8 MaKCHMYMOB Hu MHHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JABYX
cUH(paA3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus  cBera.  udpaxiuoHHas
pemérka. YciaoBue HaOMIOCHHS TJAaBHBIX
5.3.9 MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOTO CBeTa Ha
TUGPAKITUOHHYIO PEIIETKY
5.3.10 [Tonspusanus cBera
TexHUUecKue YCTpOICTBA: OYKH, JyIa,
doToanmapar, TPOEKIMOHHBIN amnmapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, nudpakImoHHAas peméTka,
MOJISIPOU
[IpakTnueckue paboTHI. UN3zmepenne
5310 nokasarens npenomienus. MccnenoBanue

CBOMCTB  M300pakeHWH B JIMH3aX.

HaGumroienue qucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBbl IPUMEHUMOCTH  KJIACCHUYECKOU

MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEJIBHOCTHU: MHBAPUAHTHOCTD

MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.




33M€}1J'IGHI/I€ BpEMCHU W  COKpalICHUC

JUTUHBI

6.3 DOHeprus U UMITyJIbC CBOOOJHOM YaCTHILIBI
CBsI3p Macchl C DHEPrHed W HMITYJIECOM

6.4 CBOOOIHOM 4acTUIbl. OHEPrus IMOKOs

CBOOOIHOM YaCTHIIBLI

KBAHTOBA ®U3UKA

7.1

#HH#Par###JIEMEHTBI KBAHTOBOW OITTUKU

7.1.1

®otonbl. Popmyiia [Inanka cBsi3u SHEPrUU
dboToHA C ero 4YactoToi. ODHeprus

UMIyJbC GOTOHA

OTtkpeiTHE U uccnenoBanue Gorodddexra.
OmnbITHI AT. CroeToBa. 3aKOHEI

dbotorpdexra

YpaBHeHue OHHIITENHA s

doTtordpdekra. «KpacnHas TpaHUIIA

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEHUCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIITEMEHT,
doronaTyuk, COJTHEYHas Oarapes,

CBCTOOMNOO

7.2

CTPOEHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pesepdopaa o uccnenoBaHuio CTPOCHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue u
noryiomeHne  (GOTOHOB TPU  Iepexoje
aTomMa C OJHOTO YpPOBHA DJHEpPrMM Ha
npyroi. Buasl cnektpoB. CnexkTp ypoBHeEH

SHEPIrUU aToMa BOAOpOJa

7.2.3

BonHoBEIe cBolicTBa 4dacTull. BOJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM

nyamusM.  Jludpakuus dIeKTpOHOB Ha




KpHUCTaJlIax

7.2.4

CrioHTanHOE U BBIHY)XKACHHOC M3JIYUCHHUC.

VY CcTpoHCTBO M IPUHLIUIT pabOTHI J1azepa

7.2.5

TexHuueckrue YCTpOMCTBA: CHEKTPAJIbHBIN
aHaju3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBIM

KOMIIBIOTECP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl HaGJIIO,[[eHI/IH n perucrpanuu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  pagUOAKTUBHOCTU.  OTMBITHI
Pezepdopna mo ompeneneHuro cocraBa
paauoakTuBHOrOo  M3nMy4deHus. (CBoicTBa
anb(a-, 6era-, raMMma-u3nydeHus. Binusaue

PaaArOaKTUBHOCTHU HaA JXHUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnass moxens siapa ['eiizenOepra —
WBanenko. 3apan siipa. MaccoBoe uucio

sapa. M3oTomsl

7.3.4

Anwda-pacna. DNEeKTPOHHBINA u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3JTy4YCHUE. 3akOH  paJMOAKTHBHOTO

pacnana

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sifpe.

Anepubie cuibl. Jlegext Macchl sapa

7.3.6

SAnepuble peakuuun. JleleHHMe M CHHTE3

saaep

7.3.7

S nepublit peaxrop. TepmosinepHbIi
cuaTe3. [IpobmeMbl W TEPCHEKTHUBHI
AIEPHOM  SHEPreTHKU. DKOJOTMYECKHE

ACIICKTHI ﬂI[CpHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE

MMO3HUTPOHA. (DYHI[aMeHTaJ'IBHBIe




B3aUMOJICUCTBUA

7.3.9

TexHuyeckue  yCTpOWCTBa:  JO3UMETP,
Kamepa Buibcona, szepHbIi  peakTop,

aToMHas oomOa

7.3.10

[IpakTiueckue pabotsl. MccnenoBanue
TPEKOB Y4acTHUI] (mo TOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Cospe3awsi, spKue

3Bé3I[BI, IUIAaHETHBI, UX BUAUMOC IBUKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIBL. [Ina"HeTBI-ruradThl u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTEI. MaJ'II)Ie

tena COIHEYHOH CHCTEMBbI

8.3

Connne, ¢orochepa u  armocdepa.

CotHeuHas akKTHBHOCTH

8.4

Hctounuk sHeprun CostHua U 3B€371

8.5

3BE3/bI, MX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBETUMOCTb, PaJuycC, TeMIlepaTypa,
150:¢ B3alMOCBSI3b. Jwnarpamma
«CHEKTPATBHBIM  KJIacC — CBETUMOCTBHY.
3BE3bI  IVIABHOH  IOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBHY IS

3Bé3II IJIaBHOM oCICa0BATCIIBHOCTHU

8.6

#i#Par###BuyTpenHee cTpoeHue  3BE3L.
COBpeMeHHBIe MpEaACTaBJICHUA 0
npoucxokaeHnd u dpomouuu ConHia u

3BE311. DTAIBI JKU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpezeneHue 3BE3N, Ta3a U IbUIM.
[Tonoxxenne wu paBwxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

MOACUCTEMEI ['anakTUKHN




8.8

Tunel ramakTuk. PaguorajgakTukun U

KBa3apbl. YEpHBIE ABIPHI B AApax rajakTHK

8.9

Bcenennas.  Pacmmupenune  BceeneHHOM.
3akon XaOOma. Pas30Oeranume TranakTHK.
Bospact u pamuyc Bcenennou, teopus
bonpmioro B3peiBa. Mogens  «ropsiueut

Bcenennoi». PenukroBoe usiyuenue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. HepeménHnsie mpoOieMbl

aCTPOHOMUH







