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INOACHUTEJIBHA A 3AIIMCKA

[Iporpamma 1o ¢us3uke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOW MpoTrpaMMebl, mpenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM enepanbHOW paboyell TpOrpaMMmbl BOCIUTAHUSA U
KOHIIEMIIUU TpernojiaBanusl yuyeOoHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHM3aIuaX Pocculickon Penepanuu, peanu3yommx OCHOBHBIE
o0pa3oBarenabHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
CCTECTBEHHO-HAYUYHONW KapTHHBI MHpa oOyuarommxcs 10-11 kimaccoB mnpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm DGI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTBIBAET HEOOXOAMMOCTh pPeaU3aIUU MEKIPEIMETHBIX
CBsA3el (UBMKM C €CTeCTBEHHO-HAy4YHBIMU YYE€OHBIMU mpenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE 1I€NIM M3Yy4YeHUs! (U3MKU HAa YPOBHE CPEAHEr0o OOLIEro
0o0pa3oBaHuUsl, TJIAHUPYEMBbIE PE3YJbTAaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uke BKIIOYALT:

e [UJJAaHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEJAMETHBIE PE3yJIbTaThl 1O rojiaM O0yUYEHUS,

e coJepxkaHue yuyeOHoro npeamera «Pu3nka» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOTo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIHMA
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, W3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpe/eNsieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHUSI HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3NKM BHOCUT OCHOBHOW BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I MO3HAHUS TIPY BHIIOJIHEHUHU UMH YYEOHBIX HCCIICIOBAaHUMH.

B ocHOBy kypca ¢usuku s ypoOBHSL CpeIHEro oOIIero oOpa3zoBaHMs
MOJIOKEH PAl HUJEH, KOTOphIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.



Hnes nenocrHoctH. B COOTBETCTBUM C HEM KypC SIBJSETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hnes renepannsanmu. B COOTBETCTBMM C HEW Marepuan Kypca (QU3HKU
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hnes rymanurapuzanmu. EE peanusanys IPEAnoiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hnes npuknagHod  HanpapiaeHHoctu. Kypc ¢u3uku  mpesrnonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hnes »skonoruzaliud  peanu3yercs IOCPEACTBOM BBEJICHHS SJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
po6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMHU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTeNbHOCTHBIN TOJIX0/ B Kypce (DU3MKU peanu3yeTcsl MpexkIe
BCEro 3a CUET OpraHu3aldU SKCIEPUMEHTATBHOU AESTENbHOCTH O0YYarOIIMXCA.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — ITO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB | JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITMCOK YYCHUYECKHUX
pakTUYeCKUX padoT. BhifeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
MPOBOJAMMBIX JUISI KOHTPOJIE W OIICHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHus kaOuHera ¢Qusmku. Ilpm dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME YAENSIETCS PEHICHUIO PACUETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33/1a4d C SIBHO
3a/1aHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YyUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U HHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. [ 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 (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIHMXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YUCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (opmupoBanne yMmMeHUN OOBSCHATH SBICHUS C HMCIOJb30BAaHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PUMKH JJI Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e nmnpuoOpeTeHue  CUCTEeMBbl  3HaHMM 00  oO0mmx  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOEHHE CIIOCOOOB pELIEHUs Pa3jIUYHbIX 3a7ady C SBHO 3aJlaHHOMN
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJIAJICHHE METOJAMHU CaMOCTOSITEIBHOTO IUJIAHUPOBAHUSI U IMPOBEJICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JIaHUE YCIIOBHMM N7l Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
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.



COLEPXXAHWE OBYUYEHU
10 KITACC

Pazgen 1. ®usuka u METOABI HAYIHOTO ITO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI MO3HAHUS OKPY’KAIOIIETO
mupa. Ponp JKkcnmepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pU3MYeCKUx ABJICHHM M TpoleccoB. HayuHble TrHNOTE3bI.
dusnyueckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

JlemoHCTpaynn

AnanoroBele U UUGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIbIOTEPHBIE
JATYHUKU.

Paznen 2. Mexannka

Tema 1. Knnemartnka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CroxeHue nepemMeneHni u CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOiIuHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTU M NEPEMEUICHUS
MaTepuagbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonuneitHoe  ABwkeHHWE. JI[BW)KEHHWE  MATEepUAIIbHOM  TOYKH IO
OKPY>KHOCTH C OCTOSSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon n yactora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeIavn.

JemoHCcTpanun

Mopenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yaennueckui 3KCriEpHMEHT, 1a060paTopHbie paboThI

N3ydeHnne HEPABHOMEPHOTO JABHMKECHMS C LIEJIBIO ONPENEICHUs] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
IIOCJIEIOBATENBHBIE PABHBIE IPOMEXKYTKA BPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3ydenue nuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /luaammka

[Ipuaiun  otHocutenbHOCcTH  T'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUagIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTE€pUaIbHbIX 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.
Cuita cOnpOTUBIICHUS TIPY IBUKEHUHN TEJIA B )KUJIKOCTH WM rase.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

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

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHCTpannmn

SIBnenne nHepUUM.

CpaBHeHME MacC B3aUMOJECHCTBYOIUX TEJI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT Aedopmanuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yaennueckui 3KCIEPHMEHT, 1a00paTopHbIe paOOThI

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. 3aKOHBI COXpAHEHHSA B MEXAHHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTe€pUATIbHBIX 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 MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

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

HemoHcTpanun

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yuennueckuii 5KCriEpHMEHT, 1a00paTopHbIe padOThHI

N3yueHne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paznmen 3. MonekynapHas pusuka 1 TepMOAUHAMUKA

Tema 1. OCHOBBI MOJIEKY/IAPHO-KHHETHIECKOH TEOPHA

OCHOBHBIC TTOJIOKEHUST MOJEKYISIPHO-KHHETHUYECKOW TEOPUU M UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKEHHUS U
B3aMMOJICUCTBUS YaCTUIl BeHIeCTBA. MO CTPOCHMs Ta30B, KUAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE ITUX Mojeeil. Macca u
pa3mepsl Mosekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTtypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUH HUACAIBHOro raza. AOCOIIOTHas TemrepaTypa Kak mepa
CpeaHENd KHWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

JHemoHcTpanun

OnbIThl, [JOKa3bIBAIOUIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITsl, JOKa3bIBAIOIIINE CyILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HITIoCTpUpyronas Mpupoay JABICHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IIPOLIECCHI.

Yuennueckuit 5KCriepUMEHT, 1a060paTopHbie paboThI

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. OCHOBBI TEPMOAHHAMHKH

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

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

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

TermoBple  MamuHbl.  [IpuHOMOBI  AEHUCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
JEeUCTBUSL. DKOJIOTHYECKUE MPOOIEMBI TEIUIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA W IPAKTUYECKOE INPHUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

HemoHcTpanun

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

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

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

Monenu napoBoii TypOUHBI, ABUTaTEs] BHYyTPEHHETO CrOPaHusi, PEaKTUBHOTO
JBUTATEIIS.

Yaennueckui 3KkCriepUMEHT, 1a060paTopHbie paboThI

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. ArperatHele cocToaHuA BerjecTBa. Da30BbIe MEPEXOTBI

[TapooOpa3zoBanue u kKoHaeHcauus. Mcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelmieHHbI nap. YaenbHas TEIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctawioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpucTayu3aius. Y aefbHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IMOIYyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

JlemoHCTpayun

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHMXKeHHOM J1aBJICHUU.

Crioco0Obl U3MEpPEHUS BIIAKHOCTH.

HaGuntonienne HarpeBaHus U IJIaBICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMoHcTpanust KpUCTasioB.

Yaennueckui 3KCrIEpHMEHT, 1a060paTopHbIe padOoThI

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Paznen 4. DnexTpoauHaAMUKa
Tema 1. OmexTpocraTuka
OneKkTpu3aums Tel. OJEKTpUYECKH 3apsa. JBa Buaa dIEKTPUYECKUX
3apsinoB. 1IpOBONHMKH, OUANEKTPUKM W IOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 31eKTpUuuecKuil 3aps.
OnekTpuueckoe mnone. Hanpspk€HHOCTe  anekTpuueckoro mnofsa.  [IpuHnun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
TIOJIA.

Pabora cun  anektpocratmyeckoro  mosis.  [loreHuman.  Pa3sHoOCTh
NOTEHUNAIOB. [IpOBOOHMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

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

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

JlemoHCTpanun

YCTpOUCTBO U NPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopeiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuennueckuit 5KCriepUMEHT, 1a060paTopHbie paboThI

N3mepenne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocToSAHHBIH 57IeKTpHIECKAH TOK. TOKH B pa3/THIHBIX CPEAax

ONEKTpUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Hctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 ydacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, NApaLIENIBHOE, CMEIIAHHOE COCTMHEHUE ITPOBOAHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBMXKYILAsl CHJIa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpUu4yecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUAN TOK B BakyyMme. CBOMCTBA AJIIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas 151 IIpUMeECHAast MPOBOJIMMOCTH
noJIynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.

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



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

TexHuueckue YyCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
IIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH JUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBII 11O/, TaJIbBAHUKA.

HemoHcTpanun

N3mepenne cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOLIAJH MONEPEYHOr0 CEUYEHUs U MaTepuaa.

CMmeliaHHOe COeIMHEHHE NTPOBOIHUKOB.

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

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoit paspsia U MPOBOAUMOCTB BO31yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yaennueckui 3KCIEPHMEHT, 1a00paTopHbIe paOOThI

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

N3mepenne 3JIEKTPOABMKYIIEH CHIIBI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexmpenMeTHBIE CBA3H

Nzyyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

MesxnpeamerHple MOHATHA, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Maremarnka: pelieHue CUCTEMbl ypaBHEHUH, TMHEWHas QyHKIMs, napadona,
runepOona, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIUU: CHUHYC,
KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Brnojorna: mexaHn4yeckoe JBHKEHUE B >KMBOM npupoae, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOW NIPUPOJE.

XumusA: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHME ATOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEIN, )KUIKOCTEN 1



ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAs JIHCCOLMALNSA,
rajlbBaHUKA.

I'eorpagus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHostorusa: npeoOpa3oBaHUEe JBHKEHHUU C MCIOJb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, IMOJIIMIIHUKMA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIyJbCa B TEXHHUKE (pakeTra, BOAOMET U Jpyrue), JBUTrATelb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
NOJIYYEHHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HaHOMATEepUajoB, U
HAHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
KCEpOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbIE npudopHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DnexTpoauHaMuKa

Tema 3. MarauTHOE moae. SIeKTPOMATHUTHAA HHAYKIHA

IlocTostHHBIE ~ MarHWThl.  B3anMOJEHCTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarautHoe none. Bexrop MarHuTHOM HMHAYKUMH. lIpuHoumn cyneprnosuuuu
MAarHuTHBIX TOJed. JIMHMM MarHUTHOM MHAYKUuU. KapTWHa JIWHWUNA MarHuTHOU
WHIYKIWH T0JI IOCTOSHHBIX MarHUTOB.

MarnutHOEe 1IOJIE NIPOBOJHMKA € TOKOM. KapTwHa JMHMI WHIYyKIWN
MAarHuTHOTO TOJIA JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amniepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHua, €€ MOAysb U HalpaBieHUE. J[BHKEHUE 3apsSKEHHON YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBneHne 2yEKTpOMAarHuTHOM HMHAYKIUU. [IOTOK BEkTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nnaykauu dapanes.

Buxpesoe anekTpudeckoe moJie. OJIEKTPOABMKYINAs CWIa HHAYKIMH B
IIPOBOJHUKE, IBHKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTE.  SIBJIEHME CAMOMHIYKLIHMH. OJIEKTPOABWXKYINAs CHJIA
CaMOMHAYKIIMH.

DHeprust MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHHE: IOCTOSHHBIC
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacTHL], UHIYKIIMOHHAs I1€Yb.



JHemoHcTpanun

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.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

YueHnuyeckuit 5KClIEpUMEHT, J1a00paTOpHBIE paOOThI

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

Hccnenosanue siBieHUs JIEKTPOMATHUTHON UHAYKIIVH.

Pasgen 5. Konebanus 1 BOIHBI

Tema 1. Mexaangeckre H SIEKTPOMArHATHEIE KOJIeOaHUS

KonebGarenbnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
IMapmonnyeckue kosnedanus. [lepuoa, yactora, amrummryga v (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaTeMaTM4eCKU MasTHUK. YPaBHEHHUE TapMOHUYECKUX
koneOanuid. [IpeBpaiiieHrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATHbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojJeOaHuax. BeIHy /IeHHbIE MEXaHUYECKHE
kosnebanus. Pe3onanc. BeiHYKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennsbiii  TOk. CHUHYCOWJAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE IEKTPUICCKON
DHEPrUu. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICIIOJIB30BAHUS DJIEKTPOIHEPIUHU B IIOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHME: DIIEKTPUYECKUU
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

JemoHcTpanun

UccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WA
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

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

Pe3onanc mnpu 1oOCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYILIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yaenndeckuit IKCIIEPHMEHT, 1a60paTopHbIe pabOoThI

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. MexaaudecKkre H SJIeKTPOMATrHUTHBIEC BOJIHBI

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctsb
pacnpocTpaHEeHHsi W JJMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u qudpaxiiyis MEXaHUISCKAX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHHUE, ToJsipu3anus, nudpaxuus,
uaTepdeperus. CKOpocTh dIEKTPOMArHUTHBIX BOJTH.

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

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

HemoHcTpanun

OO0pa3oBaHue U pacpOCTPAHEHHUE MMONEPEUHBIX U MPOJO0IbHBIX 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. Onrrka

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 HaOMIOMEHUS 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.

JlemoHCTpannmn

[IpsiMmonuHeEHOE pPacHpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMJICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Hab6monenune narepdepeHnum cBera.

Habmronenune nudpakiuu ceera.

HabGnronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomyuyenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Yuennueckuii 5KCriepUMEHT, 1a60paTopHbIe padOThI



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

Paznen 6. OCHOBBI ClIEIHANBHON TEOPUH OTHOCUTEIILHOCTH

['pannupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexXaHuku.  lloctynatel
CIIEMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHINITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAIlCHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEpPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOS.

Pasnen 7. KBanToBas pusuka

Tema 1. JireMeHTRI KBAHTOBOH OITHKH

®oronsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTe u uccienoBanune Gporodddexra. OmbrTet A. I'. CtoneToBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa st dhoToddpdexra. «KpacHas rpanuiiar
dboTodrddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XUMHUYECKOE JICVCTBUE CBETA.

Texnuueckue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTOoMaTUMK, COTHEUHAS OaTapes, CBETOUO.

/lemoHCcTpannn

®dotor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHETO (poToapdeKTa.

Ceeronuon.

Conneunas Oarapesi.

Tema 2. Ctpoenwne aroma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUio o -4acTHII.
[Lmanerapuas mognens aroma. Ilocrynmarel bopa. M3nmydyeHune w morioumieHue
(GbOTOHOB mpU mepexo/e aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3Ty4YCHHUE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



JHemoHcTpanun

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yaennueckuit 5KCriepUMEHT, 1a60paTopHbIe padOThI

Habmnronenue muHeHyaToro crekTpa.

Tema 3. AtomHOE AP0

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTaBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BinnsiHue pagnoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

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.

TexHuyeckue yCcTpOWCTBAa U IPAKTUYECKOE IIPUMEHEHHE: T03UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oM0a.

HemoHcTpanun

CU€TunK MOHU3HUPYIOIMX YACTHII.

Yaenndeckuit IKCIEPHMEHT, 1a60paTopHbIe padOThI

UccnenoBanue TpekoB yacTull (110 roTOBBIM (hoTorpadusm).

Paznen 8. DneMeHTHI aCTPOHOMUM U aCTPOQHU3HKHU

Otamnsl pa3BUTUA acTpoHOMUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3qaus, SpKUe 3BE3NBI, IUIAHETBI, UX BUIUMOE
JIBUYKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHuma U 3BE3.
3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIACC —
CBETUMOCTBY». 3BE3IbI TJABHOW IMOCJIENIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TMOCJEA0BaTEIbHOCTU. BHYTpeHHee cTpoeHue



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

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

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

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuennyeckne HaOIFOICHHUS

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

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O6o0maromniee NOBTOPCHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax IedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOU KapTHHE MUPA, pOJib PU3UIECKON TeOpUun
B (GOpPMHpPOBAHUU TIPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyeckoil KapTUHBI MHpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MeXTpeMETHBIC CBA3H

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

MexnpeameTHple MOHATHA, CBA3AaHHBIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3snMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Maremaruka: pelleHHWE CHCTEMBl  YPaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTOJbHUKOB,
oTmpe/eeHIe TIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

brnojorna: »snekTpudeckue SBIECHUS B JKUBOM Mpupone, KojedaTeabHbIe
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

XumuA: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OO0Opa30BaHUA KPHUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eorpagra: M™MarHuTHBIC TOJOCa 3€MJIM, 3alleKd MArHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

TexHosiorua: IJWHWUW BJEKTpPONEpenay, TEeHEepaTop MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUWA ITPOI'PAMMABI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHN A

OcBoenune ydeOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpeIHEro OOIlero
oOpa3oBanusi (0a30BbII YPOBEHB) MOJDKHO OOCCIEYHUTH JOCTHKCHHE CICTYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3VIJIbTATEI

JIngyHOCTHBIE PE3yJbTAaThl OCBOCHUS y4eOHOTro npeaMera « OU3nKa» AOJKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIMUXCS PYyKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
OMbITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HANpPaBICHUMN
BOCIIUTATENIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa’kJaHCKOrO0 BOCIIUTAHHUA:

c(hOpMUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUMCKOIO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUECKUX T'YMAHHCTHUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, yUaCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOW OpraHU3alliy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSMU U HAa3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) maTpHOTHIECKOI'0 BOCIIMTAHHUA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATeIbHOCTU YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MIOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 5CTEeTHIECKOr0 BOCIIUTAHHUA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIII0Yasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) TpyZmoBOTrO BOCHHTAHH:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) SKOJIOrH9IECKOr0 BOCIIATAHHUSA

c(OPMHUPOBAHHOCTh OIKOJIOTMUECKON KYJIbTYPBI, OCO3HaHHE TJI00aIHLHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) IEHHOCTH HAYYHOTO ITO3HAHUA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHUs:  (QU3MKKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NeSTeTPHOCTh HMHIUBUIYATHHO U B TPYIIIIC.

METAIIPEJIMETHBIE PE3VJIbTATBI

ITo3HaBaTeNbHBIE YHUBEPCAIBHEIC YI€OHBIC JEHCTBHA
ba3oBbie morugeckue NeUCTBHA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJlu3upoBaTh  Mpoliiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU ACATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
TOCTUKEHMS,;
BBISIBJISITh  3aKOHOMEPHOCTHM W MPOTUBOPEUHS B  PacCMaTPUBAEMBIX
(U3HYECKUX ABJICHUSX;
pa3zpabaThiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a MMEKOIIHUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUHN AESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.
ba3oBsie Hcceq0BaTENbCKUE NEHCTBHUA:
BJAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATUSMU M METOAaMH
(U3HYECKON HAyKH;



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,
BBIJIBUTATh THUINOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

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

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

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

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

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

Pa6ota ¢ napopMammeii:

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  CpPeACTBa HWH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHAH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpTaHW3aI[MOHHBIX
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.

KoMMmyHMKaTHBHEIE YHUBEpCAIbHBIE yIeOHbIC JeCTBHA:
OCYIIECTBIISATH OOIICHUE HA YpoKaX (PU3UKHU M BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(QUIMKTHBIX CHUTyallMii M CMsT4aTh
KOH(DJIUKTBI;



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;

npearaTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TMO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

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

PerymarnBHBIC YHUBEpCAIbHBIC YICOHBIC JCHCTBUA
CamoopraHuzamus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JESTENbHOCTh B 001acTu
(U3MKM WU aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUTAH PEHICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAOYTEHUIH;

JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

paciupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATb TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(u3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTpOJIb, SMOIIMOHATIEHBIN HHTEILICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJIeTh HABBIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pEIICHNUS;



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.

ITPEJMETHBIE PE3VJIBTATDI

K xoniy o6yuenus B 10 Ki1acce npemMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIECH:
MaTepuaibHasl TOUKa, MHEpIUAJIbHAs CUCTeMa OTCUYETa, a0COIIOTHO TBEPAOE TEJNO,
UICaTbHBIN Ta3, MOJAEIN CTPOEHUS T'a30B, JKUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] NPy PEIIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKHU, 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
(U3HYECKUIl CMBICT MCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXoAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY 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 CMBICT HCHOJb3YEMbIX BEJIUYUH, 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 TMPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS] W CIUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 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 MOJIEKYI 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;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYHUHAMH  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 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTatb B TpYyIIE C BHIIOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH,
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 xoniy o6yuenus B 11 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PacIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alvg  CBETa, JUCIEPCHUS CBETa,
dboTornekTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMIONB3Ys (PU3HMUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojeOaTenTbHOM KOHTYpE, 3apsl M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJia JIMH3bI, TIPU OMHCAHUU TPABWIBHO TPAKTOBATH (DU3UUYECKUU
CMBICTI HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh W3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3ryuecKkre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



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 BEIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUECKHE 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,



HEOOXOAUMbIE JUIsl €€ pellleHus, 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
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHHUs 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 INTAHUPOBAHWE

10 KJIACC
HanMeHOBaHzE KommaectBo gacos

Ne OnexrponHsie (LupPOBEIE)
Pa3zenoB U TeM KonTponsHele | IIpakTuueckue

/o Bcero 00pa3oBaTelIbHEIE PECYPCEI
IPOTPaMMEbI paboTEI paboTh

Paznen 1. ®DU3UKA 1 METOJIbl HAYYHOI'O ITO3HAHUA

dusuka u METObI

1.1 2 https://m.edsoo.rt/AVIAWVNQO
HAyYHOT'O MMO3HAHUS
Hroro no pazaeny 2
Pazpen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 Jnnamuka 7 https://m.edsoo.rt/RML6BX3PU
2.3 SaKOHbI COXpAHCHHS B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MEXaHUKE
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA

OU3UKA 1 TEPMOJIMHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVENOPE
KHMHETUYECKON TEOPUHU
OcHo

3.2 HOB! 10 1 https://m.edsoo.ru/HK6KT.6RS9
TEPMOIMHAMUKHU
ArperaTHblie

3.3 COCTOSIHHUS BEIIIECTBa. 5 https://m.edsoo.rt/HSM355JCH

da3oBBIE Nepexoabl



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

Hroro no pazaeny

24

Paznen 4. SJIEKTPOAMHAMUKA

4.1 DJIEKTpOCTaTUKa 10 https://m.edsoo.ru/LSRP72QLI
ITocTosiHHBIN
4p | ICKIPHHCCKUNTOR. 12 https://m.edsoo.r/GEWTDQXWW
Toku B pa3muyHbIX
cpenax
Nroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68

YACOB I10 ITIPOTPAMME



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

11 KJIACC

KommgecTBO wacos

JI:';_) HanmeHoBaHMe pa3nenos oo KomTpomsibie | [IpaxTidecke 3geKTp0HHBIe (uudposrie)
I | ¥ TEeM IIPOrpaMMEI paboTss paboTE 00pa3oBaTEIbHBIE PECYPCHI
Paznen 1. QJIEKTPOAMHAMUKA
MarnauTHOE moJe.
1.1 DNeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/Z2Q390NG8
WHTYKIHS
Hroro no pazneny 11
Pazpen 2. KOJIEBAHU S Y BOJIHbBI
Mexanuueckue u
2.1 3JIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
M
2.2 CXAHIHACCRIE T 5 1 https://m.edsoo.ru/WQT6385V 1
AIEKTPOMArHUTHBIE BOTHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazaeny 24
Paszen 3. OCHOBBI CITEITUAJIbHOM TEOPMM OTHOCUTEJIbHOCTH

OCHOBBI cIeUAILHOMN

3.1 TeOPUH OTHOCHTETHOCTH 4 1 https://m.edsoo.ru/AOUCOVDK2
Nroro no pazaeny 4
Paspen 4. KBAHTOBAS ®U3UKA

4.1 DIICMEHTEI KBAHTOBOI 6 https://m.edsoo.ru/8WOVAWQRS

OIITUKU



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

4.2 Ctpoenue aToma 4 https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.edso0.ru/97MCIDZXQ
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUUN U ACTPO®PU3NKU

51 OIEMEHTHI ACTPOHOMUHU U

acTpousuku

7

1

https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny

7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro mo pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB II0 ITPOTPAMME



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

ITOYPOYHOE INTAHUPOBAHWE

10 KITACC
Ne Kommaectso wacos
/1 Tema ypoxa B KorTponbasie | IIpakTudgeckue
cero paboTH paboTHI

1 ®usuka — Hayka o npupoje. Hayunsle METObI TO3HAHUS OKPY>KAIOIIEr0 MUPa 1

) Ponb 1 mecTo pusuku B hopMHUpOBaHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, B |
MPAKTUYECKOU NEeSATEIbHOCTHU JIIOACH

3 Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOT'O IBHXKEHUS. |
[lepemenienue, ckOpocTbh, yCKOPEHHE

4 PaBHOMEPHOE NPSMOJIMHENHOE JIBUKEHHUE 1

5 PaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBHKECHHE 1

6 CBobOoHOE majzieHne. Y CKoOpeHrne CBOOOHOTO TaIeHUs 1

7 KpuBonuneiinoe neuxenue. [[BuxeHne MaTepUaIbHOW TOUKH 110 OKPYKHOCTH 1

2 [IpuHnun otHOcuTenbHOCTH ["anunes. MHepruanbsHble cucteMsl oTcuera. [lepBbril 1
3akoH HproTOHa

9 Macca tena. Cuna. I[Tpuanun cyneprosuiuu cuil. Bropoun 3akon HerotoHa st 1
MaTepHaIbHOU TOUYKH

10 Tperun 3akoH Hpl0TOHA JUIst MaTEPUAILHBIX TOUYEK 1

11 3akoH BceMHUpHOro Tsrotenus. Cuna tsoxectu. [lepBas kocmMuyeckasi CKOpOCTb 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTUBICHHS IPHU IBIXKEHUU Tela B 1
KHUJKOCTHU WIN ra3e

14 IMocTynarenbHOE U BpalaTeIbHOE ABHKECHHE a0COTIOTHO TBEPAOTO Tena. MOMEHT |
cwitbl. [le4o cuitbl. Y CIIOBHsI paBHOBECHS TBEPIOTO TEa

15 HNMnynec MaTepuanbHOW TOUYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. VIMITyIbC CHIIBL. 1




3aKoH COXpaHCHUA UMITYJIbCA. PeaktuBHOE JABUXCHUEC

PaGota 1 MOIHOCTH CHIIbl. KMHETHYECKas: SHEPTUS MATEPHATBLHON TOUKH.

16 Teopema 06 M3MEHEHNH KMHETHYECKON SHEPTHU

17 [MotenuanbHas sHeprus. [loTeHIManbHas SHEPTUs YIIPYTo 1e(OPMUPOBAHHOM
npyxunsbl. [loTeHIManbHas SHEPTUs Tenaa BOIU3HM MOBEPXHOCTH 3eMIIH
[ToTenunanbHble U HEMOTEHIMAIBbHBIE CUIIBL. CBSI3b Pa0OTHI HEMOTEHIIMATBHBIX

18 CHII C M3MEHEHHEM MEXAHUUECKOM SHEPIUH CUCTEMBI TENL. 3aKOH COXPAHEHHUS
MEXaHUYECKOM SHEPTHH

19 JlabopaTtopHnas pabota «MccaenoBanue CBs3M pabOTHI CHUIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUHU Teja Ha IMpUMepe PacTsHKEHUS PE3UHOBOTO KIyTay

20 KonrtponbHas padora no teme «Kunematrka. JlnHaMmuKka. 3aKOHBI COXpaHEHUS B
MEXaHHUKE

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON Teopuu. bpoyHOoBCcKoe
nskenue. Auddyzus

” XapaxTep JBUKESHHS U B3aUMOJICHCTBHS YacTHI] BelllecTBa. MoJenu CTpoeHHs
ra3oB, JKUAKOCTEH U TBEPIBIX Tell

23 Macca monexyin. KonngectBo BeuiectBa. [loctosinHas ABoraapo

24 TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp
Llenbcus

25 Wneanpheiii raz B MKT. OcHoBHOe ypaBHeHne MKT

2% AGcomoTHas TemMrepaTypa Kak Mepa cpeiHed KUHETUYECKOW SHEPTruu JIBHKEHUS
MoOJieKyJl. YpaBHeHue MenpaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI

78 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEXy MapamMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3a

29 M3omporieccr B naeaqbHOM Ta3e U uX rpaduyeckoe MpeICTaBICHHE

30 | BHyTpeHHss SHEPTHS TEPMOJANHAMUYECKOHN CUCTEMBI M CIIOCOOBI €€ M3MEHEHHSI.




KonnuectBo Temnotel u paboTta. BHyTpeHHSs SHEprusi 0THOATOMHOTO UJEAIbHOTO

raza

31 Buns! Teronepenaun 1

1 V nenpHas TEMI0EMKOCTE BelecTBa. Kon4ecTBo TEMIOTHI IPH TEILIONEPEIaye. ]
AnmabaTHBIif poriecc

33 [TepBrIil 3aKOH TEPMOAMHAMUKU U €70 TPUMEHEHUE K U30IIPOIECCAM 1

34 HeobpaTumocTs TiporieccoB B mpupoie. BTopoii 3akoH TepMoInHAMUKA 1

35 [Ipunuun nevicteus u KII/l TenioBoi MammHsl 1

36 wuxn Kapno n ero KITJ{ 1

37 DKosornyeckue npoOIeMbl TeIUIO3HEPTEeTHKH 1

38 O6o0maromuii ypok «MonekynspHas puznka. OCHOBBI TEPMOJTMHAMHUKI) 1

39 KonTpomnbHas padota o teme «MonekysipHast puznka. OCHOBBI |
TEPMOTTHAMUKI

40 [TapoobpazoBanue u koHaeHCanws. VicapeHue u KumeHue 1

41 AOCONIOTHAs 1 OTHOCUTEIbHAS BIIAYKHOCTh BO3yXa. HachImeHHbIiH map 1

0 Teepaoe teno. Kpucrammmyeckue 1 aMopQHbIE TeNa. AHU30TPOIHS CBOMCTB {
kpuctayuioB. XKuakue kpuctaiuibl. COBpeMEHHBIC MaTEPHAIIBI

43 [InaBneHue u KpucTauIM3anus. Y qesibHas TerioTa miasneHus. CyOaumanus 1

44 YpaBHeHHE TEIJIOBOTO OanaHca 1

45 DneKTpu3anys TeNl. JIEKTPUIECKHH 3apsil. J(Ba Buja SIEKTPUYECKUX 3apAI0B 1

46 [IpoBOgHUKY, TUANEKTPUKH U TIOTYTPOBOIHUKUA. 3aKOH COXPAHEHUS 1
INEKTPUIECKOTO 3apsa

47 | BzaumonenucTaue 3apaoB. 3akoH Kynona. TOYeUHBIN 2IeKTPHIECKHUH 3apsijl 1

43 HamnpskK€HHOCTB DJIEKTPHYECKOTO MO, [IPHHIMIT CYIEPHO3UIIMHI DIIEKTPHYECKUX i
noser. JINHUY HaPSHKEHHOCTH

49 PaGora cun snextpoctaruueckoro nois. [lorenmnuan. Pa3nocTs moTeHNIMAaIoB 1




[IpoBOIHMKYN M AMDIIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekrTpuueckas

20 MIPOHUIIAEMOCTh
51 DnekTpoeMkocTh. KoHgencatop
52 | DIEKTPOEMKOCTD MJIOCKOTO KOHAECHCATOPA. JHEPTHs 3apsHKEHHOTO KOH/ICHCATOpa
53 JlaGoparopHas pabora "M3Mepenne 3J1eKTPOEMKOCTH KOHIeHcaTopa" 1
[Tpuniun aeiicTBUs U IPUMEHEHNE KOHIEHCATOPOB, KOIMTMPOBAILHOTO anmapara,
54 CTPYHWHOTO MPUHTEPA. DIEKTPOCTATUYECKAS 3aIUTa. 3a3eMIICHHE
ANEKTPOnpUOOpoB
55 DJeKTpUUecKuil TOK, YCIOBUS ero cyuiectBoBanus. [locTosnubii Tok. Cua Toka.
Hanpsokenne. Conpotusienue. 3akoH Oma 1715 yyacTKa LenH
56 [TocnenoBarenbHOE, MapauiebHOE, CMELIAHHOE COeIMHEHUE IIPOBOJHUKOB. 0.5
JlaGopatopHas pabota «/3yueHre cMemaHHOro COeAMHEHHSI PE3UCTOPOBY ’
57 PaboTa 1 MOIIHOCTH ANeKTpHUecKoro Toka. 3akoH [[xoymnsa-Jlenma
3akoH OMa a71s1 TOJTHOM (3aMKHYTOM) aneKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.
58 JlaboparopHas pabota «M3meperne D/C ucTOUHMKA TOKA M €TO BHYTPEHHETO 0.5
COIIPOTHBIICHHS
59 PezepBHblit ypok. KonTponbHas pabota 1o teme "nekTpoauHaMuka’ /
Bcepoccuiickas npoBepoudHasi paboTa
60 O6o0maromuii ypok «iekTpoauHaMukay / Becepocceuiickast mpoBepodHasi paboTa
61 DIIEKTPOHHAS IPOBOMMOCTE TBEPIBIX METAIUIOB. 3aBUCUMOCTD COMPOTHBIICHHS
METaJUIOB OT TeMIiepaTypsl. CBEpXIPOBOAMMOCTD
62 | DieKTpUYECKUH TOK B Bakyyme. CBOUCTBA JIEKTPOHHBIX MYYKOB
63 [ToynpoBOAHKKH, UX COOCTBEHHAS M IPUMECHAs POBOAUMOCTh. CBOMCTBA p—Ni-
nepexoza. IloaynpoBoHUKOBBIE TPHOOPEI
64 DIEKTPUIECKUH TOK B PACTBOPAX M PACILIABAX JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLHUAIUS. DINEKTPOIIN3
65 | DeKTpUYECKUH TOK B razax. CaMOCTOSTENLHBIN U HECAMOCTOSTELHBIN Pa3psL.




Momausg. [1nazma

DreKkTpudecKre MpruooOpbl U YCTPOHCTBA U UX MPAKTHUECKOE TPUMEHEHHE.

66 [IpaBuna TexHUKHM 0€30MaCHOCTH !

67 KonTtponbHas pabota o Teme «nekTpocTatuka. [IoCTOSHHBIN 37eKTpuYecKuit ]
TOK. TOKH B Pa3IMUHBIX CpEAax»

68 PeseprubIil ypok. O6o06miaronuii ypok mo temam 10 kimacca 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KommaecTBo gacos

Ne
/i Tema ypoxa KorTponsasie | IIpakTudeckue
Bcero
paboTs paboTh
1 [TocTossHHBIE MAarHUTHI ¥ UX B3auMozencTBue. MarautHoe noje. Bekrop 1
MAarHUTHOM MHAYKUMH. JIMHUM MarHUTHON UHIYKLIIHHU
) MaruauTtHoe 1ose nNpoBoJHNKa ¢ TokoM. OnbIT Opcerena. Bzaumoneiicteue |
MPOBOJTHUKOB C TOKOM
3 JlabGopaTtopHas pabota «/3yueHne MarHUTHOTO TIOJISI KATYIITKA C TOKOM 1 1
JleficTBHE€ MarHUTHOTO TOJISL HAa MPOBOJHUK € TOKOoM. Cuiia Ammepa.
4 JlabopaTtopHas pabota «MccnegoBanue n1eMCTBUSI TOCTOSHHOTO MAarHUTa Ha PaMKy 1 1
C TOKOM»
5 JleficTBHE€ MarHUTHOTO TMOJIA HAa JBUXKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cuiia 1
Jlopenua. Pa6ora cumsl Jlopenia
6 DnekTpoMarHuTHas MHAYKIus. [ToTok BekTopa MarHuTHOM uHAYKIuU. IJ1C 1
WHAYKIHUU. 3aKOH AJIEKTPOMAarHuTHOM nHAykiuu dapanes
7 JlabopaTtopHnas padota «MccinenoBaHue sIBICHUS HIEKTPOMArHUTHON UHIYKITUN 1 1
2 NunyktuBHOCTh. SIBieHue camonnaykuuu. IC caMOMHAYKIUU. DHEPTUs 1
MAarHUTHOTO TOJIS KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHuyeckue ycTpoHCTBa M UX MPUMEHEHHUE: TTOCTOSIHHBIE MarHUTHI,
9 3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHII, 1
WHJyKUIHUOHHAs MeYb
10 O6o0matomuii ypok « MarHuTHOE 1oJjie. IISKTPOMArHUTHAST HHTYKITHS 1
11 KonTponbhas padota no teme «MaruutHoe nosie. DJ1€KTpOMarHuTHasE MHAYKLIHSD) 1 1
12 CBo0OoHbIe MexaHHUYecKue KoneOanus. ['apMoHndeckue konebanus. Y paBHEHUE 1
rapMoHUYecKux kosiebanuii. [IpeBpamienue sneprun
13 JlaGopaTopHas pabota «McciaenoBanue 3aBUCHMOCTH TTEPHO/Ia MAJIBIX KOJIeOaHUi 1 1




T'py3a Ha HUTH OT AJIMHBI HUTHU U MACCBI I'py3a»

Konebarensubiu KOHTYp. CBOOOIHEIE JIEKTPOMArHUTHBIE KOJIEOaHH s B

14 | ugeanbHOM KoNIeOaTENEHOM KOHTYpE. AHAJIOTHS MEXTy MEXaHUYECKUMHU H
3JIEKTPOMAarHUTHBIMU KOJI€0aHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUHU B HJI€AIbHOM KosieOaTeIbHOM
KOHTYpe

16 [IpencraBneHue o 3aTyxarolux KojaeOaHUsIX. BeIHYK1eHHbIE MEXaHUUECKUE
konebanus. PezoHanc. BbiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus

17 [Tepemenubn ToK. CHHYCOUIATLHBIN EPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIMTY/IHOE ¥ JEUCTBYIONIEE 3HAYECHUE CHIIBI TOKA U HANPSKEHUS

13 Tpancdopmarop. [IponsBoacTso, nepeaaya u moTpedIeHNE IEKTPUIECCKOIM
SHEPruu

19 VY CTpONCTBO U NPAKTUYECKOE IIPUMEHEHHUE IIEKTPUUECKOI0 3BOHKA, TeHepaTopa
IIEPEMEHHOI0 TOKa, TMHUM 3JeKTponepeaad

20 DKOJIOTUYECKHE PUCKU IIPU IPOU3BOICTBE 3IeKTposHepruun. Kynerypa
UCTIOJIB30BAHMS SIEKTPOIHEPTHH B MIOBCEAHEBHOM KU3HH

21 MexaHuueckue BOJIHBI, yclioBus pacripoctpanenus. [lepuosa. Cxkopoctb
pacnpoCTpaHEeHus U JUIMHA BOJIHBL. [lonepednslie U IpOAOIbHbIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota ToHa. TemOp 3Byka

7 DJIEKTPOMATHUTHBIE BOJIHBI, MX CBOMCTBA M CKOPOCTh. I1IKasa aeKTpoMarHuTHBIX
BOJIH

24 [TpunIUIBEl pagnocBsA3u U TeneBuaeHusA. Pazsutue cpeacts cBsa3u. Paguonokamms

25 KonTponbHas padbota «Konebanus u BOTHBDY

2% [IpsimonuHEtHOE pacIpoCTpaHEHHUE CBETA B OJTHOPOAHOM cpeze. ToueuHbii
HCTOYHUK cBeTa. JIyd cBera

7 OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHHUs CBeTa. I10CTpOoeHNe M300paKEHNN B

IIJIOCKOM 3€pKaji€




ITpenomnenue ceeta. [Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIM yroo

28 MIOJIHOTO BHYTPEHHETO OTPaKEHUS

29 JlabopaTtopHas pabota «M3mepenne nokazartess IpeTOMICHHS CTEKIIa

30 JIunzsl. [loctpoenue n3obpaxxenuil B aun3e. @opMysia TOHKOM JHH3BI.
YBenu4yeHue JIMH3bI

31 JlabGopaTtopHnas paborta «/ccnenoBaHue CBOMCTB N300PaKEHHUI B JIMH3aX)

1 Hucnepcus ceeta. ClioxxHBIN cocTaB O6enoro cera. L[Bet. JlJaboparopras pabota
«HaOnronenue nucnepcuu cBeTa»

33 Wntepdepennus cera. Audpakuus csera. Judppakunonnas pemérka

34 [TonepeunocTh cBEeTOBBIX BOJH. [lonspuzamus ceeta

35 OnTudeckre MpUOOPHI M YCTPOICTBA U YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS

16 ["paHUIBI IPUMEHMMOCTH KIACCUYECKOM MEXAHHMKH. [10CTyIaThl CrieMUanbHOM
TEOPHH OTHOCUTEIBHOCTH

17 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU U COKpAIllEHUE
JUTUHBI

18 DHEPrHs U UMITYJIbC PETATUBUCTCKOM YacTUIbI. CBSI3b MACChI C SHEPIUEN U
UMIYJIBCOM. DHEPTUS TIOKOS

39 KonTponpHas padota «Ontuka. OCHOBBI CHIEIHMATLHON TEOPUN OTHOCUTEIEHOCTH

40 ®otonbl. opmyna [Tnanka. DHEprus 1 UMITYJIbC (POTOHA

41 Otkpeitre u uccnenopanue Gorordpdexra. Onpitel A. I'. CroneroBa

4 3akonbl Gpotosddekra. YpaBHenne Duninrenna mis hporodsddexra. «Kpacuas
rpanuna» Gorosdgexra

43 Jasnennue ceera. Onbitel I1. H. Jle6eneBa. XuMuueckoe AeMCTBUE CBETA

44 TexHHueckue yCcTpoicTBa M MPaKTUIECKOE PUMEHEHHE: (POTOIIEMEHT,
(dboTonatuuk, conHeuHas 6arapesi, CBETOANO/T

45 Pemienue 3a1a4 o reme «71€MEHTHI KBAaHTOBOM ONTHKI»




Mopenb aroma Tomcona. OnbiTel Pezepdopia 1mo paccestHiio 0-9acTHil.

46
[InanerapHast MOzieb aTOMa

47 [Toctynater bopa

43 Nznydenue u nornomenue GOTOHOB MPH MEPEXOJIe aToMa C OJHOTO YPOBHS
SHEpPTruM Ha apyroil. Buasl criekTpoB

49 BosnHoBBIE cBOMCTBA YacTull. Bonmusl ne Bponnsa. KopiyckynspHO-BOIHOBON
nyann3M. CIIOHTaHHOE U BBIHYKIEHHOE U3TyUeHUe

50 OTkpeiTre paguoakTuBHOCTH. OnBITH Pesdepdopaa mo onpenenennto cocraBa
PaIuOaKTUBHOTO U3ITYUYEHUS

51 Csouctsa ajnbda-, 6era-, raMMa-u3yueHus. BivsHue paqMoakTHBHOCTH Ha
YKUBBIEC OpPraHU3MBbI

5 OTKpHITHE IPOTOHA U HEUTpoHa. M30TonbL. Anbda-pactan. DIeKTPOHHBIM 1
NO3UTPOHHBIN OeTa-pacnaj. I'aMma-u3ydeHue

53 DHeprus CBs3M HyKJIOHOB B Aape. SaepHble peakuuu. SInepHbI peakTop.
[IpoGieMbl, IEPCHIEKTHBBI, IKOJOTHYECKUE aCIIEKTHI AIEPHON SHEPTETHKH
DneMeHTapHble yacTullbl. OTKPBITHE MO3UTPOHA. METO Il HAOTIOICHUS U

54 PErucTpanyu 3JIeMEHTapHbIX yacTul. Kpyrisiii cron « PyHIaMeHTaIbHbIE
B3aUMOJEUCTBUS. EMMHCTBO (DM3UUECKOM KAPTHHBI MHUDPa
Dranbl pa3BuTHs acTpoHOMUH. [IpuKiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE

55 actponomuu. Buz 3Be3anoro neda. Co3Be3aus, SpKHUe 3BE3/bI, IUIAHETHI, UX
BuauMoe asmxenue. ConHeuHas cucrema

56 Cosnnne. ConHeynast akTHBHOCTh. McTounuk sHeprun CoHIa M 3BE3]1
3BE3/IbI, HX OCHOBHBIE XaPAKTEPUCTUKH. 3BE3/IbI ITIABHOU MOCIIEN0BATEIBHOCTH.

57 Buyrpennee crpoenue 38¢31. CoBpeMEHHBIE TPEACTABICHUS O IPOUCXOKICHUH 1
sposori COJTHIIA M 3BE3]T

53 MeuHbin [Tyt — nama 'anaktuka. [Tonoxxenne u nemwxenne CoiHIIA B

Ianaktuke. [anaktuku. YepHble IBIPHI B AApax ralakTHK




Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro B3peiBa. PenukroBoe

59 1
n3nydyeHue. MerarainakTuka

60 | Hepemennsie mpo6iaemMbl aCTPOHOMUHU 1

61 KontpomnbHas pabota «D1€MeHThl aCTPOHOMHHU U aCTPOUZUKI» 1

2 O6o0matomuii ypok. Pons ¢hpu3mku 1 acTpOHOMUN B SKOHOMUYECKOH, 1
TEXHOJIOTHYECKOM, COITMATbHOM U ATHYECKOH chepax NeaTeTbHOCTH YelIOBEeKa

63 O6o6maromuii ypok. Pons 1 MecTo Gpu3uku U aCTpOHOMUU B COBPEMEHHOM 1
Hay4YHOW KapTHHE MHpa

64 Ob6o6maromuit ypok. Posib pusnueckoii Teopun B GOpMHUPOBAHNY NPEACTABICHUI 1
0 (hu3MYeCcKOi KapTUHE MUpa

65 O6o0maromuii ypok. Mecto (pU3n4ecKoil KapTUHBI MEPa B 00IIEM PsTY 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUpOIe

66 PeszepBHbIil ypok. MarauTHOE 110J1€. DIIEKTPOMArHUTHAS WHIYKITUS 1

67 PesepBubliil ypok. Ontuka. OCHOBBI ClIEIUATBLHON TEOPUU OTHOCUTEIbHOCTH 1

68 Pesepnbiii ypok. KBantoBas ¢puznka. D1eMeHThl aCTPOHOMUHU U aCTPOPHU3UKU 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




I[TPOBEPSIEMBIE TPEFOBAHUS K PE3VJILTATAM OCBOEHHS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIIACC

Kog

IIPOB.
pe3yib.

ITpoBepsieMbie IpeMETHBIE PE3YILTaTEl OCBOCHHUS OCHOBHO 00pa3oBaTenbHO#M
IPOTPaMMEI CPETHETO 00mero oopasoBanms

10.1

JleMoHCTpHpOBaT, Ha TpHUMEpax poidb H MecTo GU3UKU B (QopMHUpOBAHUU
COBPEMEHHON HAy4YHOM KapTUHBI MHpPA, B PA3BUTUHU COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B MPAKTUUSCKON JESITEIbHOCTH JIOAeH

10.2

Y4YuTHIBaTh TPAaHUIIBI TPUMEHEHUS N3YUYEHHBIX (PU3HMUECKUX MOJIENIEH: MaTepralibHas
TOUKa, MHEpIMAJIbHAs CUCTEMa OTCYETa, a0COIIOTHO TBEPAOE TEJO, UACANbHBIN ras;
MOJCJIA CTPOCHUS Ta30B, KUIAKOCTEH M TBEPIABIX TeEJ, TOYEYHBIM 3JICKTPUYECKUI
3apsii — IpU PeUIeHUU (PU3UYECKUX 3a1a4

10.3

Pacno3naBate ¢u3nueckue sBICHHS (MPOIECCH) M OOBACHATH WX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU CTPOEHHUS BELIECTBA U
AJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBUKECHUE,
CBOOOHOE TAJCHUE TEN, JBM)KCHHE IO OKPYXHOCTH, WHEPIHS, B3aHMMOJICHCTBHE
ten; auddys3us, OpOyHOBCKOE IBM)XKEHHE, CTPOCHHE JKUIKOCTEH M TBEPIBIX Tel,
M3MEHEeHHe o0bEMa Tesl MpPU HarpeBaHUU (OXJIAXIACHUHU), TEIJIOBOE pPaBHOBECHE,
WCHapeHue, KOHJEHCAallMs, IUIaBJICHUE, KPUCTAUIM3alus, KUIIEHUE, BIaKHOCThb
BO3ayXa, MOBBLIICHHUC HOABJICHUA Tra3a IIPU €ro HAarp€BaHWUM B 3aKPLITOM COCY/C,
CBSI3b MEXJY MapaMeTpaMH COCTOSIHHUS ra3a B M30Ipoleccax; 3JCKTpU3alus Tell,
B3aUMOJCHUCTBHUE 3aPsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JBW)KCHHE, HWCIONB3Ys (DU3MUECKHE BEIMYUHBI:
KOOpJIMHATA, MyTh, IEpeMeIIeHne, CKOPOCTh, YCKOPEHHE, Macca Tea, CUila, UMITYJIbC
Tena, KUHETWYEeCKash DJHEPrus, NOTCHIMATbHAs DSHEPrusi, MeXaHudeckas padora,
MEXaHM4YecKas MOIIHOCTb, IPU OINHUCAHUU TMPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICJT HCTIOJIh3yEeMBIX BEIMYHH, UX 0003HAUEHUS U €IUHUIIBI, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMHU BeJIMYUHAMU

10.5

OmnuceiBaTh M3yYeHHBIE TETJIOBBIE CBOIMCTBA TEJ M TEIUIOBBIC SIBICHUS, HCIIONIB3YS
¢usznyeckne BETUYMHBI: JaBJICHHWE Tra3a, TEeMIEparypa, CpenHsAs KUHETHYecKas
PHEPTUs XaOTHYECKOTO JBHKCHHS MOJEKYJd, CpPEJHEKBaJpaTHYHas CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI dHEprus, padoTa raza, KodpQuueHTt
MOJIE3HOTO JICHCTBHS TEIJIOBOTO ABUTATENs; IPH ONMMCAHWU NPABHIBHO TPAKTOBATh
(Gu3NYECKUI CMBICT HCIIOJIb3YEMbIX BEJIMYMH, MX OO0O3HAUYEHUS M EIUHUIBL,
HaXOIUTh (OPMYIIBI, CBSI3BIBAIONINE NAHHYIO (DU3MYECKYI0 BEIHYUHY C IPYTHMHU
BEJIMYMHAM

10.6

OnuchiBaTh U3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA M DBJIEKTPUUYECKUE
ABJIEHUSL (IIPOLIECCHI), HCIOJNIb3Ys (U3NYECKUE BEITUYMHBI: IJIEKTPUUYECKUH 3apsl,
ANEKTPUUECKOE TMOJIe, HANPsHKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
[P ONKCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOIb3yEMbIX BEIMYUH,
uX OOO3HAYECHUS W CJMHUIIBI; YKa3biBaTh (HOPMYIbBI, CBS3BIBAOIINE JAHHYIO
(buU3HYECKYIO BEIMYUHY C APYTUMHU BEJIMUYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKUE MPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys (PU3MYECKUE 3aKOHBI U
NPUHIUOBL; 3aKOH BcemupHoro tsrotenus, I, Il u III 3akonsl HprOTOHA, 3aKOH




COXpaHEHUs] MEXaHWYECKOW DHEpPruu, 3aKOH COXPAHEHHUS WMITYJIbCa, MPUHIIUI
CYNEpIO3UIMN CUJI, MPUHIUII PaBHOINPABUS HWHEPIHUAIBHBIX CHCTEM OTCUETa;
MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3h
CpenHell KMHETHYECKON HSHEPruu TEeIJIOBOTO JBIDKEHHUS MOJEKYN C a0COTIOTHOM
TEeMITepaTypou, MEPBBIA 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAHEHUS IIEKTPUIECKOTO
3apsifa, 3akoH KyrnoHa; mpu 3TOM pa3nudarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHIeCKOE BBIPAKEHHUE M YCIOBHS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHbIE MPHUHILMIBI JAEUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; Pa3lnyaTh yCIOBHUA MX OE30MACHOTO HCIIOJIB30BAaHUS B MOBCETHEBHOMN
KU3HH

10.9

BrimmongaTs OKCICPUMCHTEBI IO UCCICAOBAHHNIO (1)I/ISI/I‘ICCKHX SIBJICHUU U IIpOLECCOB C
UCIIONIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUH; Mpu 3TOM (HOPMYIHUPOBATH
npobnemMy (3a7ady) M TUIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY W3
PEITI0KEHHOTO 000PYI0BaHHUS, TPOBOAMTH OMBIT M OPMYITUPOBATH BHIBOIBI

10.10

OcCyIIecTBISATh NPSIMbIE U KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEIMUYUH; MPU ITOM
BBHIOMPATh ONTUMAJBHBIN CIIOCOO M3MEpPEHMsS] W HCIOJIb30BaTh H3BECTHBIE METOJIBI
OLIEHKH HOTI'PEIIHOCTEN N3MEPEHUM

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (DPU3MYECKMMM BEIMYMHAMU C UCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHM; MpPU ATOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TaOIUI U
rpaduKoB, JeJIaTh BBIBOJIbI 10 PE3YJIbTaTaM MCCIIEIOBAHUS

10.12

CoburogaTh mpaBmiia 6€30MaCHOTO TPY/Ja IPH MPOBEICHUN MCCIIEIOBAHUA B paMKax
y4e0HOr0 IKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON U IPOEKTHOM ACSITENLHOCTH C
MCIIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000pYA0BaHUS

10.13

Pemarp pacu€rHble 3ajaud ¢ SBHO 3a/laHHOM (U3NYECKOM MOJEINbI0, HCIONIb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3aJaud BBIOMpATh
(U3NYECKYI0 MOJEINb, BBIIEIATh (PU3NUECKHE BETUUYUHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsl €€ peleHUs, NPOBOAUTH Pacu€Tbl M OLIEHHWBATH PEAJBbHOCTh IOJYYEHHOTO
3HaYeHHs] PU3NYECKON BETMUMHBI

10.14

Perrate KadecTBEHHBIC 3aJadyM: BBICTPAMBATh JIOTHYCCKH HEIPOTHBOPEUUBYIO
IETMOYKY PACCYXJCHUH C OMOpOW Ha HW3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3HYeCKUE SABJICHUS

10.15

Hcnonp30BaTe MpH peUmIeHWH YYeOHBIX 3a7ad COBpPEMEHHBIE WH(POPMAIMOHHBIE
TEXHOJIOTMM [JI IIOMCKA, CTPYKTYPUPOBAHUSA, WUHTEPIPETALMM U IPEIACTaBICHUS
y4eOHOM ¥ Hay4HO-NOMYJSApHOW HMHPOpMAIUU, IMOJYYEHHOM U3 pPa3IUYHBIX
MCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh M10JyYaeMyto HHPOpMaIIUIO

10.16

[IpuBoauTh TpUMEpHl BKIAJa POCCHUMCKUX U 3apyOEKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3MKE B IOBCETHEBHOM JKU3HU JUIS
obecriedeHnss 0€30MACHOCTH TpH OOpalleHuH C TpUOOpaMH M TEXHHYECKUMH
YCTPOWCTBAMHM, JJIsI COXPAHEHUS 3/10pOBbsi U COOJIIOJEHHS HOPM HSKOJIOTHYECKOTO
TOBEJICHUS B OKPY KaIOIIEH cpeJie

10.18

PabGorats B rpymie ¢ BBIOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, MJIAHUPOBATH
paboTy TpyHOmbl, pPaIlMOHANBHO pacIpenessTh OO0sS3aHHOCTHM U IJIAHUPOBATH
JIeATeIbHOCTh B HECTAHJAPTHBIX CUTYaAlUsIX, aJl€KBATHO OLICHUBATh BKJIAJ KaXI0TO
13 YYaCTHUKOB I'PYIIIBI B PEIICHHUE paccMaTPUBAEMOM MPOOIEeMBbI




11 KITACC

Konx

TPOB.
PE3YIIb.

IIpoBepsieMble IIpeqMeTHBIE PEe3YIBTaThl OCBOSHHS OCHOBHOI 00pa3oBaTeIbHO#
TIPOrPaMMEI CPEIHEro 001ero oopasoBaHmsa

JleMoHCTpHpOBaTh Ha TMpuUMEpax pojib U MecTo GU3MKA B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHI, B MPAKTUYECKON MESATEIbHOCTH JIOJIEH, LEIOCTHOCTh W E€IUHCTBO
(hM3UYECKOI KApTUHBI MHPA

11.2

Y4UTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENEH: TOYCUHBIH
ANEKTPUUECKUHN 3apsii, sSAEpHAss MOJCIbh aToMa, HyKJIOHHAs MOJEIb aTOMHOTO sIpa
MIPH pelIeHud GU3NIECKUX 3a1a4

11.3

Pacrnio3HaBath ¢u3nveckue sBaeHU (IIPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY M KBAaHTOBOW (DM3HMKH: AJIEKTPHUUECKasi IPOBOJUMOCTb, TETIOBOE,
CBETOBOE, XHMHYECKOE, MAarHWTHOE JAEHCTBHsS TOKa, B3aMMOJEHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHS, IEHCTBIHE MAarHUTHOTO IOJISI HA TIPOBOJHHUK C TOKOM H
JBIDKYIIUHCS 3apsill, AJIEKTPOMAarHUTHbIE KOJEOaHUS W BOJIHBI, MPSIMOJIMHEIHOE
pacnpocTpaHEeHHE CBETa, OTpa)xKeHHE, MpesioMiIeHre, HHTepdepeHust, Tudpakuus u
HOJISIpU3aLUs CBETa, AUCHEepCHUsi cBeTa, Goroanekrpuueckuit apdexr (horosaddexr),
CBETOBOE [aBJICHHE, BO3HHKHOBCHHE JIMHEHYAaTOrO CIIEKTpa aTroMa BOJOPOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb

11.4

OnuceiBaTh M3yYEHHbIE CBOWCTBA BELIECTBA  (BJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKUE, JIEKTPUUECKYIO TPOBOAUMOCTH PA3IMUHBIX CPE/) U DJIEKTPOMArHUTHBIC
ABIIEHUSI (IIPOLIECCHI), UCIONB3Yys (U3NYECKUE BEITUYMHBI: JIIEKTPUUYECKUN 3aps,
CUJIa TOKa, JIEKTPUUYECKOE HAMPSHKEHHE, DJIEKTPHUUECKOE COMPOTUBIIEHUE, PA3HOCTh
notennuanos, 3/1C, pabora Toka, HHIYKIMS MarHUTHOTO TOJIs, cujia AMIiepa, cuia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH, YHEPTUS DJIEKTPUUECKOTO U MArHUTHOTO TOJIEH,
MEepHoj U YacToTa KojeOaHWW B KoNeOAaTeTbHOM KOHTYpE, 3apsl M CHIa TOKa B
MPOIIECCe TAPMOHUYCCKUX AJICKTPOMArHUTHBIX KoJIeOaHMH, (DOKyCHOE pacCTOSHUE H
ONTUYECKasl CUJIa JIMH3BL; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3HUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUEHWsS W EIUHMWIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYMHAMHU

11.5

OnuchiBaTh W3y4YEHHbIE KBAHTOBBIE SBJIEHUS U MPOLIECCHI, UCIOB3Ys (pusnueckue
BEJIMYHMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETAa,
SHEpPrusi U UMIYJIbC (POTOHA, IEPUO MOTypacHaaa, SHEPIrHsl CBSI3U aTOMHBIX sJED;
IpU ONHCAHWM TPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICT HCIIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUeHUS M EAMHMILBI; YKa3blBaTh (OPMYJIbI, CBSA3BIBAIOLIUE
JaHHYI0 (DU3MUYECKYIO0 BEIMYMHY C JAPYTUMHU BEIWYMHAMH, BBIUUCISTH 3HAUYCHUE
(bu3nYecKOi BETUYMHbI

11.6

AHanu3upoBaTh (PU3NUECKUE MPOLECCH U ABJICHHS, UCTIONb3Ys (U3NUYECKHUE 3aKOHbI
W OpuHOMIObB:: 3akoH Owma, 3aKkOoHBI MOCIEAOBATENbHOIO U  MApaJUIEIbHOTO
COECIUHEHMS TPOBOJHUKOB, 3akOH JIxoynsa — JleHna, 3aKOH 3JIEKTpOMarHUTHOM
MHAYKIHMH, 3aKOH MPSIMOJUHEHHOr0 pacnpoCTpAaHEHHUs! CBETa, 3aKOHbl OTPAKEHUS
CBETa, 3aKOHbI IPEJIOMJICHUS CBETa, ypaBHeHHe OHHIUTEHHa a1 (oTorddexra,
3aKOH COXpaHEHMsI HEPruH, 3aKOH COXPAHEHHUS HMIIYJbCa, 3aKOH COXpPAaHEHUS
ANEKTPUUECKOr0 3apsAlia, 3aKOH COXPAaHEHUs MacCOBOrO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJMOaKTUBHOIO pacraja; Mpu 3TOM pasjinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHUE M ycJoBHs (IpaHUIlbl, 00J1acTH)




NPpUMCHUMOCTHU

11.7

OHpe)Ie.HS[TI) HAIpaBJICHUEC BCKTOpa HHAYKOHWHW MArHuTHOI'O IIOJIA IIPOBOAHHKA C
TOKOM, CHJIbI AMnepa 1 CHUJIBL HopeHua

11.8

CTpouTh W OMHCHIBATH HM300paKEHHE, CO37aBAEMOE TUIOCKUM 3€pKaloM, TOHKOM
JIAH30M

11.9

BrimmongaTe OKCIICPUMCHTBI IO UCCICAOBAHNIO (bl/ISI/I‘IeCKI/IX SIBJICHUU U IIPpOLECCOB C
UCIIONIb30BaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUH; Mpu 3ToM (HOPMYIUPOBATH
npobnemMy (3a7ady) M TUIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MPEITIOKEHHOTO 000PYI0BaHHUS, TPOBOAMUTH OMBIT M OPMYITUPOBATH BHIBO,IBI

11.10

OcCyIIecTBISATh NPSIMbIE U KOCBEHHBIE M3MEPEHHUsT (PU3NYECKUX BEIMUYUH; MPU ITOM
BBIOMPATh ONTUMAJBHBIN CITOCOO M3MEpPEHUs] W HCIOJIb30BaTh H3BECTHHIE METOJIBI
OLIEHKH HOTI'PEIIHOCTEN N3MEPEeHUMN

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH C MCIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHUl; MpU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCUPOBATH pE3yJIbTATHI
MOJyYEHHOM 3aBUCUMOCTHU (PU3NYECKHUX BEJIWYHMH B BUJE TaOIHUI U TPaUKOB, AeTIaTh
BBIBOJIBI 10 PE3YJIBTaTaM HCCIEIOBAHUS

11.12

CoOmtomaTe TpaBmia OE30MAaCHOTO TpyJa MPHU TPOBEACHUHM HCCICIOBAHUN B
paMKax ydeOHOTO JKCIEpUMEHTa, Y4eOHO-UCCIEeJA0BATENIbCKOH M MPOCKTHOM
JeSITETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOHUCTB M Ja0OpaTOPHOTO
000pyIOBaHUS

11.13

Pemrate paC‘-IéTHBIe 3agadyu C sABHO BaHaHHOﬁ (I)PI3I/I‘ICCKOI>'I MOZCIJIbIO, HCIIOJIB3Ys1
(1)I/I3I/I‘I€CKI/IG 3aKOHBI W NMPHUHIMUIIBI; HA OCHOBC aHajliM3a YCJIOBUA 3adaydu BI)I6I/IpaTI>
(bI/IBI/ILIeCKYIO MOACIb, BBIACIATH (I)I/ISI/I‘-ICCKI/IG BCJIIMYHUHBI U (bOpMyJIBI, HCO6XOI[I/IMLIC
s eé pelicHrAd, IMPOBOAUTH pacqéTm N OLNCHUBATH PCAJIbHOCTL IIOJIYYCHHOI'O
3HA4YCHUA d)I/IBI/I‘leCKOP’I BCJINYHHBI

11.14

Pemate kayecTBEHHbIE 3a/ayu: BBICTPAMBATH JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue BICHUS

11.15

Hcnonb3oBaTh MpH peUIeHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE WH(pOpPMAalMOHHBIE
TEXHOJIOTMM I IIOMCKA, CTPYKTYpHUPOBAHUS, WHTEPHPETALMM W IPEICTaBICHUSA
y4eOHOI W Hay4yHO-NONYJSpHOW HH(OpMAIUK, TIOJY4eHHOH W3 Pa3IUYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAITHIO

11.16

OOBSICHATh TPHUHIUIBI JCUCTBUS MAIlIWH, NMPHOOPOB W TEXHHYECKHX YCTPOWCTB;
pa3nuyaTh yCcIOBUs MX O€30IACHOTO MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU

11.17

[TpuBoANTE mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHbIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPY)KAIOIIEr0 MHUpa, B pPa3BUTHE
TE€XHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3MKE B IOBCETHEBHOM JKU3HU JUIS
obecrieyeHnss 0€30MACHOCTH TpH OOpaIleHuH C TpUOOpaMH M TEXHHYECKUMH
YCTPOWCTBAMHM, JJIsl COXPAHEHUS 3/10pOBbSl U COOJIIOJCHHS HOPM 3SKOJIOTHYECKOTO
TOBEJICHUSI B OKPY KaIOIIEH cpeJie

11.19

PaGorate B TpyImie ¢ BBIMOJHEHUEM Pa3IHMYHBIX COLMAIBHBIX POJICH, TUTAHUPOBATH
paboTy rpynmbl, palMOHAIBFHO pACHpeneNsiTh OOS3aHHOCTH U IJIAHUPOBATh
JIeSITEIBHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJIEKBATHO OIICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHHUKOB I'PYIIIBI B PEIICHUE pacCMaTpPUBAEMON POOIEMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPXXAHW A

10 KJIIACC

Kon
pasjgena

Konx

TIPOBEPSIEMOTO
3JIEMEHTa

ITpoBepsieMEIe 3T€eMEHTRI COZePKAHMS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHM A

1.1

®duznka — Hayka O nmpupoae. HayuHble MeTOABl TO3HAHUA
OKpyXarormero mMupa. Poib 3KCIepHMEHTa W TEOpUH B TIpoOIecce
MO3HAHUS MPUPOJIbL. IKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (u3nyecKkux sBICHUH U TpoueccoB. HayuHble
runote3bl. PU3NUeCcKUe 3aKOHbI U TEOpUH. [ paHUIIBI NPUMEHUMOCTH
¢usnueckux 3akoHoB. [IpuHuun coorBercTBuss. Ponp M mecto
¢u3Kuku B GOPMUPOBAHUU COBPEMEHHOM HAay4YHON KapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOICH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexannyeckoe aBMKeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOIO
nBwkeHus. Cuctema orcuéra. Tpaekropus

2.1.2

[Tepemernienue, CKOpoCTh (CpeHsst CKOPOCTh, MTHOBEHHASI CKOPOCTH )
U YCKOpEHHE MaTepHaIbHOW TOYKH, UX MPOEKIUU HAa OCU CUCTEMBbI
koopauHat. CIOKEHNE IEPEMEIICHUH 1 CII0KEHUE CKOPOCTEH

2.13

PaBHOMEpHOE M pAaBHOYCKOPEHHOE MPSMOJIMHENHOE [BUKECHHE.
I'paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U
IIepeMENICHUS] MaTEPUAIbHOW TOYKH OT BPEMEHU

2.14

CB000THOE MajicHue. Y CKOpEHHE CBOOOHOTO TaJICHHS

2.1.5

KpuBonuneiiHoe nerxeHne. PaBHOMEpHOE TBUKEHHE MaTEPUAIBHON
TOYKH IO OKPYKHOCTH. YTJIOBasg CKOPOCTb, JMHEWHAas CKOPOCTb.
ITepuona u yactorta. I{eHTpOCTpEMHUTEILHOE YCKOPEHHUE

2.1.6

TexHuueckne yCTpPOWCTBA: CIOHAOMETpP, JBHXKEHUE CHApSJIOB,
LIEIHEBIC ¥ pEMCHHBIC TIepeaadun

2.1.7

[IpakTuueckne paboTbl. 3MepeHHe MIHOBEHHOW CKOpPOCTH.
UccnenoBanue COOTHOMIEHU MEXAY MYyTSIMHU, MPOUAECHHBIMUA TEJIOM
3a MOCIENOBaTEeNbHbIE paBHbIE MPOMEXYTKHM BpPEMEHU IpU
PaBHOYCKOPEHHOM JIBUKEHHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hymo. V3yueHue ABMKEHUS IIapuKa B BSI3KOW KUAKOCTH. M3yueHue
JIBIDKECHHUS TeJla, OpPOIIEHHOTO0 TOPU30HTAIBHO

2.2

JMHAMUKA

22.1

[Tpunuun otHocutenbHOCTH ['anmuies. IlepBwiii 3akoH HproToHa.
HMuepumanbHble CHCTEMBI OTCUETA

22.2

Macca Tena. Cuna. [IpuHIMIT CYyNEPIO3UITUN CHIT

223

Bropoii 3akon HproTOHa 11 MaTepuaibHON TOYKU B MHEPIHATBHON
cucreMe orcuéta (MCO). Tpernit 3akon Herlotona s
MaTEepPHAILHBIX TOYCK

224

3aKkoH BCCMHPHOI'O TAT'OTCHUSI. Cuia TSKECTH. HepBaﬂ KOCMMNYCCKas1




cKopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenue. Cuna TpPEHHS CKOJBXKEHUS WU CHIIA
2.2.6 Tpenusi nokosi. Koadduuuent tpenus. Cuna cCOnpoTUBICHUS NPHU
JIBIDKCHUH TeJIa B )KMJIKOCTH HWJIM Ta3e
297 [TocTymarenbHOe M BpalaTeIbHOE IBWKEHHUE aOCOIIOTHO TBEPAOTO
o Tena
298 MoOMEHT cuilbl OTHOCUTEIBHO OCcH BpaiieHus. [1nedo cumnsl. YcnoBus
o paBHOBecus TBEpaoro Teaa B MCO
299 TexHn4ecKnue yCTpOrWCTBa: MOAIIUITHUKY, JBUKEHUE NCKYCCTBEHHBIX
o CITYyTHUKOB
[TpakTuueckue paboTel. M3yueHne OBUKEHHs OpycKa MO HAKIOHHOM
IJIOCKOCTH TI04 JeHCTBHEM HECKOIbKMX cwil. McciemoBanue
2910 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B JAePOpMUPYEMOI
o MPY>KUHE W PE3WHOBOM 00pasie, OT BEIUYMHBI MX JAeQopMaiiui.
HccnenoBanue yciaoBuil paBHOBECHS TBEPIOIO TENa, UMEIOIIETO OCh
BpAIICHUS
3AKOHBI COXPAHEHNW 1 B MEXAHUKE
231 Nmmynsc MarepuanbHOM TOYKH, CHCTEMBl MaTEPUATbHBIX TOYEK.
o HMITysibC CHITBI M1 M3MEHEHHUE MMITYJIbCa Teja
2.3.2 3akoH coxpaHenus umiyJjbca B UCO. PeakTuBHOE ABHIKCHHUE
2.3.3 Pabota cuibl
234 MontHOCTh CUJIBI
235 Kunernueckass »osHeprusi martepuainbHOM Touku. Teopema o
o KMHETUYECKON SHEPIUU
[TorenmmanpHass oHeprus. [loTeHnuanbpHas dSHEPTUs  YNPYTO
23 2.3.6 nedhopMUpOBaHHOM NpykuHbI. [loTeHIManbHAs YHEPTHs Tena BOIU3H
’ MOBEPXHOCTH 3eMJIH
[loTennmanpHpie ¥  HEMOTEHIMANbHBIE CUIBL. CBsI3b  paboOTHI
2.3.7 HEMOTEHIMAIbHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOM OHHEepruu
CHUCTEMBI TeJl. 3aKOH COXpaHEHHUsI MEXaHUYECKOM YHEPTrUu
2.3.8 VYrpyrue v Heynpyrue CTOTKHOBEHUS
23.9 TexHU4eckne YCTpOMCTBA: JBMKEHUE PAKET, BOJOMET, KOIED,
o NPY>KUHHBIA MUCTOJIET
[IpakTnueckne paboTbl. M3ydeHue cBsI3U CKOpocTed Teln TMpH
2.3.10 HeynpyroMm ynape. MHccnemoBanue CBA3M  paOOTBI  CHUJIBI €
M3MEHEHUEM MEXaHUYCCKON YHEPTUH Tena
3 MOJIEKYJIAPHASA ®U3MKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETMYECKOW TEOPUUA
OcCHOBHBIE  TOJOXEHHUS  MOJIEKYJISPHO-KHHETUYECKOH  TEOPHH.
3.1.1 bpoynoBckoe aBmwxkenue. uddysus. Xapakrep IBIKEHUS U
3.1 B3aUMOJICHCTBUS YaCTHI] BEIICCTBA
319 Mopenu CTpOCHHS Ta30B, JKUJIKOCTEH W TBEPIBIX TEI M OOBSICHEHUE
o CBOWCTB BEIIIECTBA HA OCHOBE 3TUX MOJIEJIEH
3.1.3 Macca monekyn. KonnaectBo Bemnectsa. [loctostaaas ABoraapo




TemmoBoe paBHOBecue. Temmepatypa u e€ usMmepenue. I[llkana

3.14
temneparyp Llenbcust
315 Mogenbs uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-
o KHHETHYECKON TEOPHH HCATHLHOIO ra3a
AOcomroTHass Temmeparypa Kak Mepa CpeIHed KHUHETHYECKOU
3.1.6 SHEPTrUuM TEIUIOBOr0 JBWKEHUsS dvacTul rasa. lllkama temmepatyp
KensBrHa
3.1.7 YpaBuenne Knaneiipona — MenaeneeBa. 3akon JlaipToHa
318 I"azoBbie 3akoHBI. M30mponecchl B MACaIbHOM Tra3e C MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: M30TepMa, H30X0pa, n3obapa
3.1.9 TexHuYecKre yCTpoiCcTBa: TEPMOMETP, OapoMeTp
[TpakTuueckue padboTel. M3MepeHHe Macchl BO3AyXa B KIIACCHOM
3.1.10 koMHare. MccnegoBaHue 3aBHCUMOCTH  MEXIYy IapaMeTpamMu
COCTOSIHUSI pa3peKeHHOI0 raza
OCHOBbI TEPMOJAMHAMMUKNA
391 Tepmonunamuueckas cucrema. BuyTtpennss SHEPrus
o TEPMOJIMHAMUYSCKON CUCTEMBI U CIIOCOOBI €€ N3MCHEHHUS
329 KonmuuectBo  Teruotel u paborta.  BHyTpeHHsis — sHeprus
o 0JIHOATOMHOTO UJ€aJIbHOTO ra3za
Buasl Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3JIyUCHHE.
3.23 TennoéMkocTh Tena. YAenbHas TEIIOEMKOCTh BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI PHU TEIJIONepeaaye
IlepBbiii 3akoH TepMoauHaAMUKH. [IpuMeHeHHe nepBOro 3akoHa
324 TEPMOJMHAMHUKU K H3ompolueccaM. ['paduueckas uHTepIpeTanus
3.2 paloThl raza
TennoBble MamuHbl. [IpuHUOKNBI [EUCTBUS TEIUIOBBIX MAILIMH.
325 [IpeoOpazoBanusi >HEpruuM B TEIUIOBBIX MamuHaxX. KoaddunumeHnt
o none3Horo aevictBusa (manee — KIIJ) TeruoBoit Mammubl. [lukom
Kapno u ero KII/{
Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh mpoIeccCOB B
3.2.6 npupojie. TeryioBble JBUraTeNd. OKOJOTHYECKHE TMPOOIEMBI
TEIJIOOHEPTETUKU
397 TexHu4eckue yCTpOWCTBA: JBHUTaTelb BHYTPEHHErO CrOpaHus,
- OBITOBOH XOJOAWIHHUK, KOHIUIIHOHED
3.2.8 [TpakTrueckue padoTel. i3MepeHne yAeIbHON TEMI0EMKOCTH
AT'PET'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE IIEPEXO/IbI
[TapooOpazoBanue u KoHAeHcauus. MicapeHue u kunenue. Y aeiabHas
3.3.1 TEIIOTa MapooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPATYpbl KHIICHHS OT
JTABJICHUS
339 AOcomoTHas ¥ OTHOCUTENIbHAS BIXKHOCTHh BO3AyXa. HachlmeHHBbIH
33 o nap
Teépnoe Teno. Kpucrammmueckne u amopdHbIe Teaa. AHH3OTPOITHS
333 cBoMcTB  KpuctamioB. JKunkue — kpuctamibsl.  CoBpeMeHHbIE
MaTepHaIbl
334 [lnaBnenue u KpucTaUuM3anus. YJeNbHAas TEIUIOTa IUIABJICHUS.

CyOnumanus




3.3.5

YpaBHEHHE TETUIOBOTO OajaHca

TexHU4ecKkne yCTpOMCTBA: TUTPOMETP M ICUXPOMETP, KAIOPUMETD,

3.3.6 TEXHOJIOTMHM TIOJy4eHHs] COBPEMEHHBIX MAaTE€pUajOB, B TOM YHCIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboTsl. i3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOJIMHAMUKA
DJIEKTPOCTATUKA
411 DneKTpu3anys Tel. DJIeKTpUdeckuid 3apsa. JlBa BHUIa AJIEKTPHUECKUX
3apsiI0B
4.1.2 [TpoBOAHUKH, TURJICKTPUKH U TIOTYITPOBOJIHUKH
4.1.3 3aKOH COXpaHEHHMs JIEKTPUUECKOTO 3apsia
4.14 BzaumoperictBue 3apsiioB. 3akoH Kynona
OnekTpuueckoe monie. Hanmpsok€HHOCTh  3JEKTPUYECKOTO  MOJIA.
4.1.5 [Tpunmun cynepnio3unuu. JIMHUM HANPSHKEHHOCTH AJIEKTPUYECKOTO
oJIst
4.1 416 PabGora cun snextpoctatnueckoro mons. Ilorennuman. Pa3HocTh
MTOTEHIINAJIOB
417 [IpoBOMHUKY W AMDIEKTPUKH B MOCTOSSHHOM SJIEKTPUYECKOM IIOJIE.
JusnekTpudeckas IpoOHUIIAEMOCTh
418 OnektpoéMkoctb.  KoHpeHcarop.  DIEKTpOEMKOCTh  IJIOCKOIO
KOHJICHCATOpa. DHEPrus 3apsKEHHOT0 KOHISHCATOpa
Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOTI, 3JIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKAsl  3allMTa, 3a3eMJICHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
4.1.10 [TpakTrueckue paboTel. 3MepeHne 3JIeKTpoEMKOCTH KOHIEHCATOpa
[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX
401 VYcnoBusi CymecTBOBaHUS TIOCTOSIHHOTO — AJICKTPUYECKOTO  TOKa.
o Nctounuku Toka. Cuna Toka. [locTOSIHHBIN TOK
4.2.2 Hanpspxenue. 3akon OMa 11l ygacTKa Lenu
493 DJIEKTPUYECKOE  CONPOTUBIIECHUE.  YAEIBbHOE  CONPOTUBIIEHUE
BEIIeCTBA
494 [TocnenoBarenpHOe, TMapalieNbHOE, CMEIIAHHOE  COEJUHEHUE
MIPOBOJHUKOB
4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — JIeHma
4. 4.2.6 MONIHOCTP 3JIEKTPUUECKOI0 TOKA
anekTpoaBwkymas cuia (gamee — OJIC) u  BHYTpeHHee
4.2.7 COMPOTUBIIEHWE WCTOYHMKA Toka. 3akoH Oma maid TOJHOU
(3aMKHYTOH) 251ekTprueckoi rernu. KopoTkoe 3aMbIKaHHe
498 DNIeKTpOHHAs TPOBOAUMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTH
CONPOTHUBJICHHS METAJIJIOB OT TemMIiepaTypbl. CBEpXIIPOBOIUMOCTD
4.2.9 DJIEKTPUYECKUH TOK B BaKyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB
[TonynpoBonuuku. CoOCTBEHHass W TpPHUMECHAs MPOBOJUMOCTH
4.2.10 noyynpoBoHUKOB. CBolicTBa p-n nepexoaa. llomynpoBogHuKOBbIE
PUOOPBI
4.2.11 DJIEKTPUYECKU  TOK B DJIGKTPOJIUTAX.  IJIEKTPOJUTHUYCCKAS




JIuccolanus. DIeKTPOIU3
DIIEKTPUYECKU I TOK B rasax. CamMocTOosITeNTbHBIN 51
4.2.12 HECAMOCTOSITENIbHBIA pa3psl. PaznmuyHble TUIBI CaMOCTOSTEIBHOIO
pazpsaga. Momnnaus. I1na3zma
TexHuueckne yCTpOMCTBA: aMmepMETP, BOJBTMETpP, pEOCTaT,
HMCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE puOOPHI,
4.2.13 ANIEKTPOOCBETUTENIbHBIE TIPHOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BAKyYMHBIN O, TEPMUCTOPBI u (hOoTOpE3UCTOPHI,
MTOJIYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA
[Ipaktuueckue paboTel. M3yueHne CMEMIaHHOTO COEAMHEHUS
40 14 PE3UCTOPOB.
Usmepenne OJIC wuctoyHMka TOKa M €ro  BHYTPEHHETO
compotuBiieHus. HabmoaeHue saexTponmsa
11 KJIACC
Kog Kon
pasziena nposepsemoro | [IpoBepsieMble 31IEMEHTHI COAEPKAHIUA
aIIeMEHTa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. 9JIEKTPOMATHUTHAA MHAYKIUA
4.3.1 ITocTossHHBIE MarHUTHL. B3anMonecTBHE MOCTOSHHBIX MAarHUTOB
MarnutHoe 1osnie. Bektop MarHuTHOM wMHAYKOMH. [IpuHnun
4.3.2 cynepnosuuuu. JluHum MaruutHOM uHAYKUMH. Kaprtuna nuHMN
MarHUTHOM MHAYKIIMH MOJIsl TOCTOSTHHBIX MAarHUTOB
MaruutHoe mMoJie MPOBOJHHMKA C TOKOM. KapTuHa nuHuil moss
433 JUIMHHOTO MPSMOro MPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO
MPOBOJIHMKA, KaTymKu ¢ TOkoM. OmbIT Dpcrena. B3aumopeiicTeue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMmepa, e€ MOJlyJIb U HallpaBJICHUE
435 Cuna JlopeHua, e€ Moaynb U HanpaslieHUE. [[BUKeHUE 3apsyKEHHOU
YACTHUIIbI B OJTHOPOJHOM MarHuTHOM mosie. PaGota cuibl Jlopenia
4.3 43.6 SIBJeHME DIEKTPOMATHUTHON HHIYKIMH
4.3.7 [ToToK BeKTOpa MAarHUTHOW MHTYKIIUH
4.3.8 OJ1C unayKiuu. 3aKoH 3JIEeKTPOMarHuTHOW MHAYKIIMK Dapajaest
43.9 BuxpeBoe anexkrpuyeckoe mnose. IJ[C HMHAYKIUH B IMPOBOIHUKE,
JIBIKYIIEMCS IOCTYIATEIbHO B OJITHOPOJJHOM MarHMTHOM I10JI€
4.3.10 [IpaBuno Jlenia
4.3.11 NunykTuBHOCTH. SBNeHue camondaykiuu. IJ1C caMOMHIyKIMHT
4.3.12 DOHeprusi MarHUTHOTO MOJISI KATYIIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T0JIe
TexHuueckue yCTpOWCTBA: MOCTOSHHBIE MArHHTHI, 3JEKTPOMArHUTHI,
4.3.14 AIIEKTPOBUTATENb, YCKOPUTEIH AJIEMEHTAPHBIX YACTULI, UHYKIIMOHHAS
neyvb




4.3.15

[TpakTnueckue paboThl. M3yueHMe MarHUTHOTO MOJs KaTyIIKU C
ToKoM. MccenenoBanue AEMCTBUS IOCTOSSHHOTO MarHuTa Ha paMKy ¢
TOKOM. VccienoBanve siBJIEHUS JJIEKTPOMAarHUTHOM MHIYKIIMH

KOJIEFAHUA 1 BOJIHBI

5.1

MEX

AHWYECKHUE U 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebGarenbnas cucrema. CBoOomHbie KoyieOaHus. ['apMoHUYECKHE
koJjie0anwms. [lepuon, yacTora, aMImmnTyaa u gasza KojacOaHuu

5.1.2

[Tpy>xHHBIA MagTHUK. MaTeMaTHYEeCKUN MasITHUK

5.13

ypaBHCHI/Ie TrapMOHHUYCCKUX koneOanuii. Kunemarnueckoe u
JUHAMHWYCCKOC OIMMCAHNEC K0J1e0aTeJIbHOIO JABMOKCHU A

5.14

[IpeBpamienne >HEpruv MPU TapMOHWUYECKHUX KojeOaHusx. CBs3b
aMIUTMTYABl KONeOaHWH WCXOAHOW BEIWYMHBI C aMIUTHTYAaMH
KoJIeOaHMH €€ CKOPOCTH U YCKOPEHHS

5.1.5

Koneb6arenpHbIii KOHTYP. CBoOoaHbIC 3JIEKTPOMArHUTHBIE
Kosie0aHus B UCAIbHOM KOJIe0aTeTbHOM KOHTYpPE. AHATOTHS MEXKITY
MEXaHUYECKUMH U DJICKTPOMArHUTHBIMU KoneOanusmu. dopmyrna
Tomcona

5.1.6

3aKoH COXpaHCHUA SHCPIruM B HICaJIbHOM K0J1e0aTeIbHOM KOHTYPEC

5.1.7

Brinyxnennsie MexaHnuyeckue konebanus. Pesonanc. PezoHaHcHas
KpuBasi. BeIHYKIeHHBIC 3JIEKTPOMAarHUTHBIC KOJIeOaHusI.

5.1.8

[Tepemennsbiii Tok. CHHYCOMIATBHBIN IEPEMEHHBIN TOK.

5.1.9

MOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE M JEHCTBYIOIIEE
3HAYEHUE CWJIbI TOKA W HAIPSIKEHUSI

5.1.10

Tpancpopmarop. IlpousBoacTtBo, mepesaya U noTpelieHue
AIIEKTPUYECKON dHEPruu. DKOJIOTMUYECKHE PUCKU MPH MPOU3BOJICTBE
ANIeKTpU4ecKoi 3Hepruu. KylbTypa nCnoib30BaHus 3IEKTPOIHEPTUH
B TTOBCETHEBHOM JKU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad, 3JIEKTPUUECKHUH 3BOHOK,
JIMHMHU DJIEKTponepeaady

5.1.12

[Tpaktuueckne paboTel. HMccnemoBaHue 3aBUCUMOCTH —TepUOa
MaJbIX KOJIeOaHWM Tpy3a HAa HUTH OT JJWHBI HUTU U MaccChl Tpy3a.
HccnenoBanue nepeMEHHOro TOKa B LENM M3 IOCIENOBATEIBHO
COEMHEHHBIX KOHJAEHCATOPA, KATYIIKH U PE3UCTOpa

5.2

MEXAHWYECKUE N 9JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexannyeckue BOJHBI, YCIOBUSA pacmnpocTpaHeHus. Ilepuoj.
CkopocTh pacnpocTpaHeHuss W JJiMHAa BOJHBL. [lomepeuHbie u
MIPOJIOJIbHBIEC BOJTHBI

522

WuTtepdepenims u nudpakins MEXaHHISCKUX BOITH

523

3Byk. Ckopocth 3ByKa. I'poMkocTh 3Byka. Bwicota Tona. TemOp
3ByKa

524

ONEKTPOMarHUTHbIE BOJIHBI. Ycnosus U3IIy4YCHUs
ANIEKTPOMATHUTHBIX BOJIH. B3anMmHas opueHTanus BekTopos E, B u 0
B JJIEKTPOMAarHUTHOW BOJIHE B BAKYyM€E

525

CBoiicTBa 53JEKTPOMATrHUTHBIX BOJIH: OTPaXX€HHE, IpEJOMIICHHUE,
NOJIIpU3aLus, Tdpakus, UHTEpEPEHITHS. CxkopocTb
AJICKTPOMArHUTHBIX BOJIH




[IIxana 371€eKTpOMarHUTHHIX BOJH. [IprMeHeHne 3IeKTpOMArHUTHBIX

5.2.6
BOJIH B TEXHHKE U OBITY
597 [lpuHuunel  paguocBsi3M U TeleBUAeHUs.  Paanonoxanus.
o DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl
Texanueckue YCTpOWCTBA: MY3bIKaJIbHBIE WHCTPYMEHTHI,
5.2.8 yIbTPa3BYKOBasl [UAarHOCTHMKAa B TEXHUKE W MEAMIIMHE, pajap,
paguonpUEMHMK, TeJICBU30p, aHTeHHA, Tenedor, CBU-neun
OIITUKA
531 [IpssMonMHEHOE pacHpOCTpaHEHHE CBETA B OJHOPOJHOW Cpene.
o JIyu cBeTa
539 Otpaxkenue cBeTta. 3akoHbl OTpaxkeHuss cBerta. lloctpoeHue
o M300pKEHHH B TNIOCKOM 3epKajie
533 [lpenomnenne cBera. 3aKOHBI TPETIOMJICHHsS CBeTa. AOCOJIOTHBIN
o MOKa3aTellb MPEJIOMJICHUS
534 [lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHbIl  yroa MOJHOTO
T BHYTPEHHETO OTPAKECHUS
5.3.5 Jucnepcust cBeta. CiioskHBIN cocTaB Oeoro ceTa. I{Ber
Colupatonue U pacceuBaroniie JuH3bl. ToHkas nuH3a. DokycHOe
536 paccTostHUE M oONTHYecKass cwia ToHKoM nuH3bl. [locTpoeHue
e M300paKeHU B coOuparonmx U paccemBapmmx auH3ax. Gopmyna
53 TOHKOM JINH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30U
' 5.3.7 [Ipenensl IpUMEHUMOCTH T€OMETPUIECKON ONTUKH
Untepdepentuss  cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
5.3.8 HaOIOZCHUST MAaKCUMyMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX HICTOYHHUKOB
Hudpakuus  cBera.  udpaxkuuonHas  pemérka.  YcioBue
539 HaOJI0ICHUS IJIaBHBIX MaKCHMYyMOB npu naJeHuH
MOHOXPOMaTHYECKOTO CBETa Ha AUGPPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpuzanust ceeTa
TexHnuueckue YCTpOWCTBA: OYKH, nyna, doroanmapar,
5.3.11 MPOEKIIMOHHBIN  alapar, MUKPOCKON, TEJIECKOI, BOJOKOHHAA
ONTHKA, TUGPAKIIMOHHAS PEIIETKA, TIOJISIPOUT
[Tpaktueckne paboThl. l3MepeHue mokazaTensl MNPEITOMICHHUS.
5.3.12 HccnemoBanue CBOWCTB W300pakeHWH B JMH3ax. HaOmronceHwe
JIUCTIEPCUU CBETA
OJIEMEHTBI CITEHMAJIBHOU TEOPUM OTHOCHUTEJIbBHOCTHU
['paHunbl TPUMEHUMOCTH Kilaccuuecko wmexaHuku. Iloctynarsl
6.1 TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa
B BaKyyMe, PUHITUIT OTHOCUTEILHOCTH DHHIITEHHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U
] COKpalleHUE JJIUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOIHOM YaCTHITHI
6.4 CBsi3b Macchl C DJHEPrued MU UMITYJIBCOM CBOOOJHOW YaCTHIIBI.
) DHeprus MoKosi CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA

7.1

DJIEMEHTBI KBAHTOBOU OIITUKU




®oronsl. Gopmyna [lnanka cBsizu 3Hepruu PoTOHA C €ro YaCTOTOM.

7.1.1
DHeprus U UMNyJabc GoToHA

710 OtkpeiTe U uccienoBanue Gororddexra. OnbiTel A.I'. CTonerona.
3akonsl pororddexTa

713 VpaBuenne OunmTerHa M1 (porodddexra. «KpacHas rpaHuiay
dboTodrpdekra

7.14 Jasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5 XUMHUYECKOE ICMCTBHUE CBETA

716 TexHuyeckue ycrpoicTBa: (HOTOINEMEHT, (OTOAATUYUK, COIHEUHAS
OaTtapest, CBETOMOT

CTPOEHHME ATOMA

791 Mopens aroma Tomcona. OnbiTel Pe3epdopia mo ucciie1oBaHuio
cTpoeHust aroMa. [1nanerapHas Mozienp aToma
[Tocrynmater bopa. W3nmydenwe u morjiomieHue (OTOHOB TMIpH

7.2.2 IepexoJe aroMa C OJHOrO0 YpPOBHsS HHEPrHH Ha Jpyrou. Buuasl
cnekTpoB. CiekTp ypoBHEH 3HEPruu aTomMa BOA0poia

7.2 793 Bonnossle cBoiictBa yactul. Bomnsl ne bpoinsa. KopnyckymnspHo-

BOJIHOBOM yanusm. Jludpakiusi 3JeKTPOHOB Ha KpUCTAJIIIaX

794 CrnoHTaHHOE W BBIHYXKJIEHHOE M3JyYeHHE. Y CTPOMCTBO U MPHUHITUII

o paboTHI J1azepa

795 TexHuueckue ycquoﬁCTBa: CHEKTPaJbHBIM aHamu3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6 [TpakTrueckue pabotel. HabmoaeHne TMHeHYaToro CuekTpa

ATOMHOE AP0

7.3.1 MeTo 11 HAOIIOACHUS M PETUCTPAIIMU DJIEMEHTAPHBIX YaCTHII
OTtkpeiTHe panguoakTuBHOCTH. OmbITHl Pesepdopaa mo onpeneneHuto

7.3.2 cocTaBa paJMOAaKTUBHOrO wu3nydeHus. CBoiicTBa anb(da-, Oera-,
ramMmma-u3nydeHus. BiusiHue pagnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBbl
OtkpbiTHE TIpOTOHA U HeWTpoHa. HykinoHHas Mopenp sjapa

7.3.3 Ieitzenbepra — MBanenko. 3apsan sapa. MaccoBoe 4uCIO sapa.
N3oTomnsl

734 Anwda-pacniaj. DIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JyueHue. 3aKOH paJIMOaKTUBHOTO pacnaaa

73 735 DHeprus CBsS3U HYKIOHOB B sjpe. SlnepHbie cuibl. [ledekt Macce
. a1pa

7.3.6 S nepuble peaknuu. JIeneHue U CHHTES sJIep
Snepusiii  peaktop. Tepmosiaepubiii  cunTe3. [Ipobrmembr 1

7.3.7 MEPCTIeKTUBBl  SIIEPHOM  SHEPreTUKU. ODKOJOTUYECKUE ACIEKTHI
SIEPHOMN YHEPTETUKU

738 SHeMeHTaPHHe yacTuiel. OTKpeITHE TO3UTpOHA. DyHIaAMEHTATBHBIC
B3aMMOJICHCTBHS

739 TexHuyeckue ycTpoicTBa: J03UMETp, Kamepa BunbcoHa, siaepHBIi
peakTop, aToMHasi bomba

7310 [IpakTueckue padoTsl. MccnenoBanue TpekoB 4acTUll (110 TOTOBBIM

dororpadusim)




OJIEMEHTBI ACTPODOU3MKHU

Bun 3Bénmnoro neba. CosBe3musi, sipKue 3BE3NBI, IUIAHETHI, HX

8.1
BUJMMOE JBU)KCHUE
Conneunas cucrema. [lnaners! 3emHOlN rpynmsl. 1lnaHeTbl-ruranTel
8.2 U WX CIyTHUKH, KapjiuKoBble IIaHeTbl. Mainble Tena ConHedyHOU
CUCTEMBI
8.3 Counne, potochepa u armochepa. CoaHeyHass aKTUBHOCTh
8.4 Hctounnk sHeprun CostHIA U 3BE3]
3BE31bl, X OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, pajuyc,
85 TEMIEpaTypa, WX B3aUMOCBA3b. J(marpamMma «CHEKTpasbHBIM Kiacc —
' CBETUMOCTb». 3BE3bI IJIABHOM IIOCIIEAOBATENBHOCTH. 3aBHCUMOCTD
«Macca — CBETUMOCTBY IS 3BE3/1 INIABHOM MTOCIIEI0BATEIbHOCTH
3.6 Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
] NPOUCX0XKAEHNH U 3BosrolnH CostHIa U 3BE31. DTanbl JKU3HU 3BE3]
Mneunsiii Ilyre — Hama [@'anaktuka. CroupanbHas CTpPYKTypa
g7 ['amakTuky, pacnpeneneHue 3BE3N, raza W nblid. Ilonoxenue u
' newkenue Comnuma B [amaktuke. Ilmockas u  chepuueckas
HOJCUCTEMEBI I aJITaKTUKU
38 Tunbl ranaktuk. PaguoranakTuku u kBazapsl. YEpHBIE ABIPHI B siApax
) rajakTUK
Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6isa. PasOeranue
8.9 ranaktuk. Bo3pact u pagunyc Beenennoii, Teopus bonbmioro B3psiBa.
Mopens «ropssuent BeeneHHoNy. PeIMKTOBOE M3iydyeHue
310 MacmtabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménasie

po0JIEMbI ACTPOHOMHH




VYEBHO-METOJIUYECKOE OBECITEUEHUE OBPA30BATEJILHOI'O
TIPOIIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAAJIBI JUIS VUEHUAKA
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[TapdenTreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemienney

METOAUYECKHWE MATEPUAJIBI JIJIA1 YVUUTEJIA

1. Coopnuk 3amau o pusukel0-11 kmaccel. bazoselii ypoBens / [Tapdentrera H. A.
2. ®wuswuka. Paboune nporpammel. [Ipenmernas nunus yueOnukoB "Knaccuaeckuit
kypc". 10-11 kmaccst / [llaranuna A. B.

3. Terpanp ns maboparopHsix padot no pusuke, 10, 11 . / [Tapdentrera H.A.
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