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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TPeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHON MporpaMMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBanusi yuyeOHoro npeamera «Pusmka» B o0Opa3zoBaTeIbHBIX
opra"usanusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalPpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUThIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Yy4YE€OHbIMU mpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Yy4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

» cogepxaHnue yueOHoro npeamera «dusmukay mno rogam o0y4eHuUs.

®duzrka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUT
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
buszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METOJI MO3HAHHUS MIPU BBIIOJIHEHUH UMH YYEOHBIX HCCIIETOBAaHUM.

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



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

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3MKH
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus Npeanosiara€T HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECCKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITPoOIeMamMu.

Hoess npuxnaownoii  manpasnennocmu. Kypc ¢dusuku  mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKHU W TEXHOJIOTMH, a TaKkXe 00CYyXKICHUs
po6JieM palrOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMHU dJIEMEHTaMU Kypca (DM3WKM Ha ypOBHE CPETHEr0 OOIIETro
oOpa3oBanus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpPOBaHUE MPEICTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PU3HMYECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHuCTeMHO-eSTENbHOCTHBIN TOX0/ B Kypce (DU3UKU peanu3yeTcsl MpexkIe
BCErO 3a CU€T OpraHU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCsl.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — OTO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOpPHBIX padoT,
KOTOpBIE B MIporpamme 1o (usuke oObeIUMHEHBI B OOIIMH CIMCOK YYCHUYECKHUX
pakTUYeCKUX padoT. BhifeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBJISETCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHus kaOuHera Qusmku. Ilpm dsToM  oOecmeyuBaeTcss  OBJIAJCHHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUETHBIX M KayeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3a/1aHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3YyUEHHbIE 3aKOHbBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromen
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU ISl CUTYyalluu MPaKTUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecneYeHro ydeOHOTro Tmpoliecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0IIero oopa3oBaHus JIOHKEH U3y4aThbCsl B YCIOBUAX
OpeIMETHOrOo KaOWHeTa (PUM3MKM WIA B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWMHETa
PEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3uMKu IOIKHO OBITH
HEeoOXoIMMOe J1abopaTopHOE OO0OpYAOBAHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHUSCKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opyoBaHUE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAUUd s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBJICHUH ¥  MPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOEcCleunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommuxcs. TeMaTHdecKHe KOMIUICKThI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

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

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

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUS U (DOPMUPOBAHKE
MCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HUecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHHUE TIPEACTABICHUN O PO (HU3UKU JUIS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00ecreynBaeTCsl PENICHUEM CIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



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

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA  JUIS
OoOBbsACHEHMS] (PU3UYECKUX SIBIGHUA B TPUPOJAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHE CHOCOOOB pElUIEHUS pa3IUYHBIX 3aJa4 C SIBHO 3aJIaHHOU
dbu3ndeckoil MOMAENbBI0, 3aJad, MMOAPAa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIOBUSM 3aJ1a4H;

e TIOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIILYIO
cpeay,

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U MPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIliy,
onpeereHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTaTa;

e CO3JIaHME YCJIOBHH ISl Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus orBoauTcs 140 gacos: B 10 kiacce — 53 gaca (1,54aca B Hezeno), B
11 xmacce — 53 gaca (1,5 gaca B Hemento) U B 12 knacce — 34 yaca(l gac B
HEJICIII0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B INPOLECCE IO3HAHUS IPUPOJBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyYecKux SBJICHUM U TpolieccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHHIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOU KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOM TOUKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJInHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH W TNEpPEeMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIasieHHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonunennoe  nBuwxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TTepeavun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM NPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenue nBUKEHUS IAPHUKA B BA3KOMN KUAKOCTH.

N3yuenune aBuxeHus Tena, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbple CUCTEMBI OTCUETA.

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

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

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

Tpenue. Buapl Tpenus (mokosi, cKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia Tpenus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIICHUSA MPU ABMKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHu4yeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBneHne nHepuUM.

CpaBHeHUE Macc B3aUMOAEHCTBYIOMIUX TEJl.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMaICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pE3MHOBOM 00pasiie, OT X AehopMaIli.

HccnenoBanne ycCIIOBUM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKH (T€Na), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS WMITYJIbCa.
PeakTuBHOE NBHXKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunetnueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

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

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATIBEHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aWMOJICMCTBUSI YaCTUI] BeElIeCTBA. MoOJAEnu CTPOEHUSA Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM DSHEPrMy TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COECTNHEHUI.

OmnbITel 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIIECTBOBAHHE MEXKMOJIEKYJIIIPHOTO
B3aUMOJECUCTBHUSL.

Mopens, HuTFoCTpUpyoLas MpUpoay JABICHHUS ra3a Ha CTEHKU COCYya.

OneITl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

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

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Jy4YCHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIOTH NpH TEIIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUVIOBBIX — MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBus TeruioBor MamuHbl. [lukin KapHo um ero kodpduumeHT moye3HOoro
JENCTBUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETUKH.



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

Jlemoncmpayuu

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

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipu Terionepeaye.

OnpiT 1Mo aanabaTHOMY pacCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammniie cocmoanus eeuyecmea. Dazoevie nepexoovl

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

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpemeHHble Marepuainbl. [lnaBienuwe u
KpUcTayi3aius. Y aeibHas Teriora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JTaBICHUMU.

Crioco6b! U3MEepEeHUs BIIaKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUs] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
DneKTpu3anus Tel. OJEeKTpUYeckuil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsiaoB. [IpOBOMHMKHU, OUAIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AIEKTPUUECKOT0 3apsija.
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B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpUuuecKuil 3apsi.
OnekTpuueckoe mnone. Hanpsok€HHOCTE  dnekTpuueckoro nodsa.  [IpuHnun
CYIIEPIIO3ULINU IJNEKTPUUECKUX MoyieH. JIMHMM HanpssKEHHOCTU DJIEKTPUUYECKOTO
HOJISL.

Pabora cun  anekTpoctatuueckoro  mojisg.  Ilorenmuan.  Pa3HocCTh
IIOTCHIMANIOB. [IpOBOAHUMKM U JUINEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHncaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHEHCaTopa.

TexHnueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN alapar, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOUCTBO 1 MPUHIKAII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEL.

[IpOBOJIHUKH B 3IAEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSHUS MEXAY HUMU U IUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue 35eKTpoEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrtounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 17151 yyacTka 1emnu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGota oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCT
AJEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 3lIeKTpudeckon 1enu. Kopotkoe 3aMmbIkaHue.

DJIEKTPOHHAs ~ MNPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIPOTHUBIICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTbD.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomyripoBOIHUKH. CobOcTBeHHas u IIPUMECHAas IIPOBOJIMMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [TomynpoBogHUKOBBIE TPUOOPHI.
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DJIEeKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALINS. DIEKTPOIIU3.

DJIEKTpUUECKUT TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. Monnus. [Ina3zma.

TexHudyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHME: aMIEPMETD,
BOJITMETP, PEOCTaT, HCTOYHHKU TOKa, OJJIEKTPOHArpeBaTesibHbie MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN 1HO, ralbBaHUKA.

Llemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmemanHoOe CoOeIMHEHNE TPOBOJHUKOB.

[Ipssmoe wu3MepeHue SIEKTpOABMXKYLIEH cuibl. KopoTrkoe 3ambikaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIPOTHUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa 1 IpOBOAMMOCTB BO3/1yXa.

OnHOCTOPOHHSIS MPOBOAMMOCTD THOAA.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydeHune cMEmaHHOro COEIMHEHUS PE3UCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEN CUIIBI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

Habmronenue amekTpoiusa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OunoJ0THH, XUMHH, TeoTpadyu U TEXHOJIOTHH.

Meocnpeomemuvle nonsmusi, CBSI3aHHbIE C HU3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumnore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepbosa, ux rpaguKu ¥ CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKLHUH HA OCH KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe ABMKEHHE B KUBOHM mpupoje, nud@ysus, ocMoc,
TEIJI000OMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayy, TEIIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJE.
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Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAs Macca, TEIIOBBIC CBOMCTBA TBEPABIX TEl, XUIAKOCTEH U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTUYECKAS IAUCCOLMALINS,
rajbBaHMKA.

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

Texnonozus: mpeoOpa3oBaHUE JBUKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYyIHe), JBHUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOIMH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE npuOOPBHI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, raJbBaAHUKA.

11 KIIACC

Paznen 4. JDjaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAEWCTBUE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAYyKIMH. [IpuHIMD Cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JIMHWUI MarHUTHOU
VHJYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 10J€ MNPOBOJHHKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOrO TOJI JUIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amniepa, €€ MOAYJb U HAaNpaBJICHUE.

Cuia Jlopenua, €€ Moyb U HanpaBiieHUE. JIBUKEHNE 3apsSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBneHne 2NEKTpOMAarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYINAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe mnoje. DIEKTPOABWKYILAS CHIAa HWHAYKIUU B
IIPOBOJHUKE, IBMKYILEMCS IIOCTYIIATENIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKLIHMH. OJIEKTPOABWXKYINAs CHJIA
CaMOUHIYKIINH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.
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TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHI, UHIYKIMOHHAS T1€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TOJISI.

BzaumopeiicTBre IBYX TPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IEKTPOMATHUTHOW UHAYKIHUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIUHA OT CKOPOCTH MU3MEHEHUA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AericTBYSI TOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBieHUs 3JIEKTPOMATHUTHON HHAYKIIVH.

Paszpneu S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMPOMACHUNHbBLE KOJ1€OAHUSA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJICOAHUS.
INapmonnueckue kosnebanus. [lepuoa, wactora, amrumuryga v (aza KoseOaHUM.
[IpyXVHHBIM MasATHUK. MaTremMaTM4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
konebanuid. [IpeBpaiiienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCAUTHPHOM KOJIeOATeIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUHU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIC MEXaHUICCKUE
kosnebanus. Pezonanc. BeHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii  TOK. CUHYCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUs.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE SIEKTPUISCKON
SHEPTUH. DKOJOTMYECKHE PUCKHU MPHU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuueckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENIbHOM CUCTEMbl (MPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIC AIEKTPOMATHUTHBIC KOJICOAHUS.

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

Pe3onanc mnpu 1moCIENOBATENIBHOM COEAWHEHWH PE3UCTOpa, KATYIIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojiesnb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonivl

HccnegoBanue 3aBUCUMOCTH TIEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENM W3 ITOCIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctsb
pacnopocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTtepdepentus u nudpaxiims MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauust BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MOoJsipu3anus, nudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [I[puMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeleBUACHU. Pannookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE M MEAMIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tesegod, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAaHEHUE MONIEPEUHBIX U MPOIOTIbHBIX BOJIH.

Kone6mromeecs Teo kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.
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Ha6nronenue nnatepdepennnu u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJEeOaHMIA.

UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moaspu3anus, Audpakuus, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IlpsmMonuHENHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

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

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

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. LIser.

CobOuparoriie u  pacceuBarouide JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiTHUE W ONTHYECKas cuia TOHKOW JuH3blL. [locTpoeHue uzoOpaxeHuil B
coOMparolMX U pacceuBaroIUX JuH3aX. DopMmylia TOHKOW JUH3BI. Y BEJIUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(EpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonspusanus cBera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsAsMonrHEHOE pacIpOCTPaHEHNE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6nronenue natepdepennnm cpera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue aucnepcuu cBera.
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[Tosydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITUOHHON PEIIETKH.
Habmronenue nossipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
H3mepenune nokaszaresns nNpeaoMICHUs CTEKIA.
HccnenoBanne CBONCTB H300paKEHUH B JINH3AX.
Habnronenue nucnepcuu ceera.

12 KITIACC

Paznen 6. OcHOBBI CIENUAIBHON TEOPHUH OTHOCUTEIHLHOCTH

['pannnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynaTel
CIICHIMAIBHOM TEOPUU OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOMYJISI CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAILCHUE
JUTAHBL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

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

OtkpsiTue u uccnenoBanue porodddexra. Onbitel A. I'. CToseToBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XUMHUYECKOE JICVCTBUE CBETA.

Texauueckne yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeIHETO (GoTodddeKTa.

Ceeroauon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUIo o -4acTHII.
[Imanerapnas mopmens aroma. Iloctynatel bopa. W3nydenwe u moryomeHue

(GOTOHOB TIpU TIEpexojie aToMa C OJHOTO YPOBHSI SHEPTHMH Ha JIpyroi. Bumsr
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cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/A.
BosnnoBeie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBO#M
Ty aJu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3Jy4YCHHUE.
TexHnueckre yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mognens onsita Pezepdopaa.
Omnpenenenre JUIMHBI BOJIHBI J1a3epa.
HaGnronenue muHeYaThIX CIIEKTPOB U3ITyYCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie padomul
Habnronenue nuHedyaToro cekTpa.
Tema 3. Amomnoe a0opo
DKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CJOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paauoakTUBHOrO u3inydeHus. CBoiictBa anbda-, Oera-, ramMma-u3ITy4eHHs.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OtkpblTUe  TpoTOHA W HeWTpoHa. HykioHHas  Mojens  sapa
I'eitzen6epra—Banenxo. 3apsa sapa. MaccoBoe uucio siapa. M30Torsl.
Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I[amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledexT maccl siapa.
S nepHble peakuuu. Jlenenue u cUHTE3 AI€EP.
Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
SIEPHOM SHEPrETUKHU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YIHEPTETHKH.
DneMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTop1 HAOJIIOICHHS ¥ PETUCTPAIINH SJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTanbHbIe B3auMOJeHCTBUA. EMHCTBO u3nueckoii KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MTPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, siaepHblii peakTop, aToMHasi boM0a.
Llemoncmpayuu
CU€TUrK MOHUBHPYIOIINX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl
HccnegoBanue TpekoB yacTull (110 roToBbIM (hoTorpadusm).
O0o01mamomiee NOBTOPEHUE
Ponp ¢usuku u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHOW M ATHYECKOHN cepax AesITeIbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, pOiib (PU3UUECKON Teopuun
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B (GOpPMHpPOBAHUU TPEACTABICHUN O (U3MYECKON KapTHHE MHpPA, MECTO
(bu3ryuecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABIEHUI O IPUPOJIE.

MesxknpeaMeTHblIe CBSI3H

Nzyuenune xypca ¢uszuku 6a3oBoro ypoBHs B 11 kimacce oCymiecTBIsSEeTCs C
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOM00US TPEYTrOJHHUKOB,
ompe/eeHre MIOIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B JKMBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJE, ONITUYECKUE SBIICHUSA B KUBOM MPUPOAE, IEUCTBUE
paaraly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMUECKAS] CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHau3.

leoepaghus:  marHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MarHUTHBIX Py,
(doTochEMKa 3eMHOI MTOBEPXHOCTHU, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonocusa: JHWHWUKA DJIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, UHAYKLIMOHHAS II€4b, paaap, pPaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
CoJIHEYHas OaTapes.
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IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BBIM ypOBEHb) JOJKHO OOECIEUUTHh JTOCTUKEHHUE CIIECIYIOIMINX
JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nka» AOJKHbI
OTpa)XaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIIHUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBbITA U OMbITA JIECITEIBHOCTH B MPOIECCE pPEa3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

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

NPUHATHE  TPATUIUOHHBIX  OOIICYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPAaTHUYECKHUX LIEHHOCTEM;

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

YMEHUE B3aMMOAEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 0051acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M 1IEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,

npucyiero Gu3ndeckoi Hayke;
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5) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K pa3MuHbIM cdepam npodhecCHuoHaNbHOW JeATEILHOCTH, B TOM
YHUCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

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

6) 3K0J10rN4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 10 QU3BHUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeNIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBI ¢ YU4€TOM aHajdu3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie1oBaTe/ILCKHE AeiiCTBUA:
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BJa/leTh HAy4YHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU MOHATHSMH U METOJaMU
bu3nuecKoi HayKu;

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEIOBATENBCKON U MPOCKTHOU ACSITENbHOCTU
B 00J1acTU (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3aAad (U3MUECKOTrO COJEp)KaHus, MPUMEHEHUIO Pa3INYHbIX
METOJI0B MTO3HAHUS;

BJAJIeTh BHUJAMU JICATCIHLHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3OBaHUI0 W MPHUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYalUsX, B TOM YHUCIIE MIPHU CO3JaHIH YUeOHBIX IPOEKTOB B 001aCcTH (DU3UKH;

BBISIBJISIT  NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ pellieHUs, HaXOIAUTh apryMEHTHl IJisi J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUM, 3a7]aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTeNbHON
TSI TeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

BJIAJICTh HAaBBIKAMU MOJydeHUs] WHPOpMalMK (U3MUECKOTO COJEP)KaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, AaHAJM3,
CHUCTEeMATHU3alMI0 W WHTEPIpeTaruio WHOOPMAUKA Pa3TUYHBIX BUAOB U (OpM
pECTaBICHNUS;

OLIEHHBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh  CpPEACTBa WH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4 ¢ CcoOMIoIcHHEeM TpeOOBaHM HPTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHUEHBI, pecypcocOepexeHusl, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpKaHus B pasludHbIX (opmarax c
y4€TOM HazHaueHHs MHPOPMAIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKAaTHBHBbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:
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OCYIIECTBIIATH OOIICHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyalluii M CMsI4aTh
KOH(DJIUKTBIL;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHH C Y4ETOM O0OIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKI0TO YeHa KOJUICKTHBA;

OpPUHUMATh LIE€TM  COBMECTHOM  JIEATENBHOCTH, OpPIraHMW30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA NO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmlpenenarTh poid C y4E€TOM MHEHHH YyYacTHUKOB, OOCYXIaTh pE3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXJOTO YYacTHHKA KOMaHIbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiicCTBUSA
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KAueCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTUYECKONW pabOThHI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTESHHUIH;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM;

paciupsATh paMK{ y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

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

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B NIESITEIbHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;
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BIAJ€Th HABBIKAMH  IIO3HABATENBbHON  pedieKCHUd KaK  OCO3HAHHS
COBEpIIIACMbIX JIEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI pe(IIEKCHH IS OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
peIIeHuS;

yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMECHHO MPHHUMATh PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPH aHAIW3Ee pe3yIbTaToOB
NEeSITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX TIpU aHalW3e pPe3yJbTaToB
NEeSATENHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce mocTHKEeHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe 1 YpOBHS CpeaHero ooOimero ooOpa3oBaHus y OO0ydYaromuxcs
COBEPIIICHCTBYETCS HYMOIMOHAITbHBIH WUHTEIJICKT, IpeIoJIarafoIIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHATILHON CEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYyJINPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHHIO 1ETH U
yCIeXy, ONTUMHU3M, WHHIIMATUBHOCTH, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIONICH CITOCOOHOCTh MTOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEJMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:
JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBpEMEHHOW HAay4YHOW KAapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

24



YYUTBIBATh TPAHUIBI TIPUMEHECHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, HHEpIMaJIbHAs CHUCTeMa OTCUéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICATIbHBIN Ta3, MOJEIU CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3UYCCKHE SBICHHS (TPOILECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH CTPOCHHUS BEIIECTBA U
DJICKTPOJMHAMUKU:  PABHOMEPHOE W PABHOYCKOPEHHOE  NPSMOJIMHEMHOE
JBIDKEHUE, CBOOOJHOE TMAaJeHUE TeJ, JBM)XEHUE IO OKPYXHOCTH, HWHEpLUS,
B3aumojelicTeue Ten, auddys3us, OpOyHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TEJ, H3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUH (OXJIaXKISHHUH ), TETNIOBOE
paBHOBECHUE, WCIIAPEHUE, KOHACHCALMS, IUIABJIICHUE, KPUCTAIUIM3AlMs, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyJlle, CBfI3b MEXKAYy IlapaMeTpaMHM COCTOSIHMS Tra3a B HM30IPOLECCaXx,
AJIEKTpHU3ALUA TEJ, B3aUMOJICCTBUE 3apsII0B;

OTMCBHIBATh MEXAaHWYECKOE JBHKEHHE, MCIOJB3ysS (PU3NUECKHE BEITHMYHHBI:
KOOpJMHATA, IYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIbC T€Jla, KNHETUYECKasd dHEPTUs, MOTCHIMAIbHAS dHEPTUs, MEXaHUYeCKas
paboTa, MeXaHMYECKass MOIINHOCTh; NPU ONHCAHWU MPABWIHHO TPAKTOBATH
(U3UYECKHI CMBICT HCIOJIB3YEMbIX BEIUYMH, MX OOO3HAUCHHS M CIUHUIIHI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUHUHY C JAPYTUMU
BEJIMUYNHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TE€JN M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3WUYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKAsT DHEPTUSl XaOTHUYECKOTO JIBMIKCHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS JHEprus, padbora rasa,
KOd(PPUIIMEHT TMOJe3HOr0 JACHCTBUS TEIUIOBOTO JBUTATENsl; NpPU ONKHCAaHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, WX
0003HAaUeHUA W EAUHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

OIUCHIBATh U3YUECHHBIC DJIEKTPUUECKUE CBOKMCTBA BEUIECTBA U JJIEKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBIL: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE M0JIE, HAPSIKEHHOCTD MOJIA, MOTEHIMAJI, PA3HOCTh ITOTEHIUAJIOB;
P ONHCAHWHM IIPAaBHJIBHO TPAKTOBAaTh (DU3HUYCCKHH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE MPOILIECCHl U SIBJICHUS, UCTONb3Ys (U3UUYECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHHUS MEXAaHUYECKOM DHHEPIrHHM, 3aKOH COXPAaHCHUS WMITYJbCA,
MPUHINN CYNEPNO3UIMUA CUJI, TPUHUUN PABHONPABUS HWHEPIHUAIBHBIX CUCTEM
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OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPrUu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, Npu 3TOM pa3iauyarh CIOBECHYIO
(GbOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIE NPHUHIUIIBI  JEWCTBUS  MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS MX O€30MacHOrO HCIONb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO0 OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsST (GU3NMUECKUX BETUYHH, IIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

WCCIIEOBATh  3aBUCHUMOCTH  MEXKIY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh Pe3yibTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BUJIe TaOIUIl U TPpadMKOB, JI€JIaTh BBIBOBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobroaaTh mpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESITETPHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCHOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJW3a YCIOBUS 3a/1a4n
BEIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXonuMble NJisi €€ PEelIeHUs], TPOBOJUTh PACUEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPECUUBYIO
LENOYKY pPACCYKIEHUN C OMOpPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
nH(POpPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y IPEICTaBIICHUS YYEOHOW M HAay4YHO-MOMYJSPHOU MH(POPMALIMH, MMOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyto HH(pOpMaIuio;
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MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBIACHEHHE TPOIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlleHnH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, NI COXPAHEHUS 3[I0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPY>KaloIllel Cpejie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PalMOHATHHO pACHPEACNiATh OOS3aHHOCTH U
IJIAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pAaCCMaTPUBAEMOM ITPOOIIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MecTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTH JOJIEH, IEIOCTHOCTh M €IMHCTBO
(u3HUeCcKOl KapTUHBI MUDA;

pacro3HaBaTh (PU3MUECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAaHTOBOW (DU3UKHU: AJIEKTPUUECKAsT MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBHS TOKa, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHUTHAas WHAYKIUS, JACHCTBME MArHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboToanekTpudecknii 3pdext (poToaddexT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOpPOJAa, €CTECTBEHHAas M MCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

ONUCHIBATh M3YUYEHHBIE CBOWCTBA BEHIECTBA (AJEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PA3jIUYHBIX  Cpen) U
AJIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HUCIOJIb3Ys (PU3NYECKUe BEITUUYHHBIL:
ANEKTPUYECKUH 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, 3JIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOJABIKYLIAs CUia, padoTa TOKa,
WHIYKIHWST MAarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTyIIKW, SHEPrusl SJEKTPUUYECKOTO M MArHUTHOTO IMOJIEH, TEpUOJ U YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsiji W CHJIa TOKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOSTHUE W
ONTHYECKAsl CWJA JIMH3BI, TIPH OMHCAHWUU TPABWIHHO TPAKTOBATH (DU3UUCCKUN
CMBICIT HCIIONB3YEMBIX BEIUYWH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
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dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJINYNHAMU;

OTNUCHIBATh M3YyYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
(bu3UYECKHEe BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, TNpPU OINKUCAHUM TPABHIBHO TPAKTOBATh (PU3UUECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAYCHUs] M €JIUHMIIbI, yKa3bIBaTh (DOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, WUCIIONB3YS (U3UUECKUE
3aKOHbI W MPUHLMINBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBRHOIO U NapaJIEIbHOIO
COCIMHEHUs TNPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OJWHIITEHHA s doTtodrddexra,
3aKOH COXPAaHEHUs SHEPryuH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOrO YHMCIIa, OCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpy 3TOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
NPUMEHUMOCTH;

ONpPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JlopeHna;

CTPOUTh W OMNHUCHIBATH M300pAKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO UCCIIENOBAHUIO (DU3WYECKUX SBJICHUA U
MPOLIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: IMPU STOM
dbopmynupoBath mpoOieMy/3agady M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOIO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(GbOopMyIpPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST GU3MUECKUX BETUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYWH C HCIOJb30BaHUEM
OpSIMBIX HM3MEPEHWI: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUAC TAOIUIl U
rpadMKoOB, JIeJIaTh BBIBOBI 10 PE3yIbTaTaM MCCIICI0OBAHUS;

cobnoaaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEIBCKOH W IMPOCKTHOM
JESTENPHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPAaTOPHOTO
000pyI0BaHUS,
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pemarh pacu€THblEe 3aJaydl C SBHO 3aJlaHHON (DU3UYECKON MOJIEThIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOIUMbIE NJisi €€ PEIICHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEHHOT0 3HaU€HUs (PU3MUECKOIN BEIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BHICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
LENOYKY pPACCYXIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJI30BaTh ~ MpPU  pPEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPE/CTaBIICHUs YYEeOHOUW M HAy4YHO-MOMYJSIPHON MH(POPMAIINU, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OpMaIuio;

OOBSACHATH MPUHUUIIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

K xonny 12 knacca yuaiuecst 1OJTKHBI:

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJipa MpU PEUIEHUU (PU3NYECKHX
3azay;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUtst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHM, NIl COXPAHEHHUsS 3I0POBbsSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeJie;

paboTaThb B TIpynIe C BBIIOJHEHHEM pa3JMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBAaTh pabOTy TIpPyNIbl, PALUOHAIBHO paCHpenesTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE 110 ®PU3UKE
10 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/iesioB U TeM KoHTpobHbIe (undgposbie)
NpOrpamMmsl Bcero AGOTLI IIpakTHYecKkne | o0pa3oBaTe/IbHbIE
P padoThI pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOT'O TIO3HAHUS 2 Bubmorexa LIOK
’ A Y https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2
Juramuia 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXpPaHEHHUS B MEXaHHUKE 6 1 1 hitps://m.edsoo r/7f41 bET2
Uroro no pazaeny 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEpMOHHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka IIOK

®a3oBEIE Nepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOJANHAMUKA
but6mmoreka [JOK
41 DIICKTPOCTATHKA ? https://m.edsoo.ru/7f41bf72
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 53
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TEMATHUYECKOE IINTAHUPOBAHHUE 110 ®PU3UKE

11 KJIACC
KosnuuyectBo yacos DeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3/ieioB U TeM Kontpoabhbie | TpakTaueckie (uudgposbie)
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypcsbl

Paznen 1. JIEKTPOIUHAMUKA
L1 [TocTostHHBIN 2neKTpUYECKU TOK. ToKn 12 1 bubnuoteka [JOK

' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
12 MaruautHoe nose. DJeKTpOMarHuTHas 15 | 3

WHIYKIUS

Hroro no pazaeny 27

Pazpnen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4ecKHe U JIEKTPOMarHuTHbBIE 9 1 bubmuorexa [JOK

' KoJIcOaHusI https://m.edsoo.ru/7f41¢97¢
99 MexaHu4ecKkue 1 31eKTPOMArHUTHBIE 2 | bubnmnoreka [JOK

' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 6

Nroro no pazaeny 26

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 53 3 4
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TEMATHYECKOE IINTAHUPOBAHMUME 110 ®PU3UKE

12 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
No /it HaumeHoBaHMe pa3/iesioB U TeM Kontpoabnbie | TpakTuueckue (undposbie)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
I'1aa 8. OCHOBbBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBHI CIEITUATIBHON TEOPUHU 3 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
I'maa 9 U3JIYUEHUE U CITIEKTPbI
4.1 N3nydyeHue u cuexTpsl 6 1
Uroro no pazaeny 9
I'maBa 10 KBAHTOBAS ®U3UKA
but6mmoreka [JOK
31 CBETOBLIC KBAHTEI 4 https://m.edsoo.ru/7f41¢97¢c
bubnuoreka [IOK
2 A
> ToMHaA pusHKa 3 https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
>3 PusHica aTOMHOrO 5/pa ? https://m.edsoo.ru/7f41¢97¢
Nroro no pazaeny 15
ACTPOHOMMUS T'aasa 14.
6.1 CosiHeuHas cuctema 2 bubmorexa [OK

https://m.edsoo.ru/7f41c¢97¢
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6.2 CouHIlE U 3BE3/bI

6.3 Crpoenue BceneHHON 2
3HaueHue GU3MKU st OObSICHEHUS MUPA U
6.4 Pa3BUTHS IPOU3BOIUTEIIBHBIX CHIT 3
oOmiecTBa
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHME 11O ®U3UKE 10 KJIACC

aTa u3y4eHus
KoanuecTBo yacos A y
N IIpa | niaan pakr
]
w/n Tema ypoka KoHTposbn KTHY JdomamiHee 3aganue
Bcero €CKH
ble padoThI e
pa6o
ThI
04.09 BeegeHue n.1,2
| ®duzuka — Hayka o npupone. Hayunsie MeToabl |
MO3HAHMSI OKPYKAIOLEro MUpa
Posb 1 MmecTo (u3uku B popMUpOBaHUU 11.09 n.3,7
2 COBPEMEHHOM Hay4YHOU KapTHHBI MUpPa, B 1
MPAKTUYECKOU ESITETbHOCTH JIIOICH
13.09 M.9,10,
Mexanuueckoe apmxeHrue. OTHOCUTEIbHOCTh
3 MexaHu4ecKoro asumxeHus. [lepemenienue, 1 n.10
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPSIMOTMHEUHOE TBIKCHHE 1 18.09 N.11,12, ynp.2(1-3)
25.09 M.13-15
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE JIBHOKEHUE 1
Nn.16-17
6 CBobOogHOe mazieHne. Y CKopeHue CBOOOIHOTO 1 27.09 n.22.24
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naacHus n.30
02.10 n.25,
. Kpuonuneiinoe npmxenue. [[Brxenue
MaTepuaibHOM TOUKHU MO OKPYKHOCTH
[Ipunuun oTHOCUTENBHOCTH [ "anues. 09.10 27-29.
8 NuepumnanbHbie cuctemsl otcuera. [lepBriil 3aK0H 0.6
HeroToHa yop-
11.10 MNn.31-34
9 Macca Tena. Cuna. [IpuHuun cynepno3uuu Cuil. ynp.7 (1)
Bropou 3akon HproToHa /1 MaTepraaibHOU TOUKH
10 Tpernn 3akoH HeroTOHA TSl MaTEPHAIIBHBIX TOYCK 16.09 .35
M.36-37
1 3aKOH BCEMHUPHOTO TATOTeHUs. Cuiia TSKECTH. 23.10
[TepBast kocmMuyeckasi CKOpOCTb
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 2510 N.38-40
Cuna tpenus. Koapduuuent tpenuns. Cuna 06.11 M.41-42
13 COMPOTHUBIICHUS TP ABMKCHUU TeJla B )KUIKOCTH
WJIH ra3e
14 [ToctynarenbHOE M BpalaTeIbHOE JBHKEHUE 08.11 M.43,44

abCcoOTHO TBEPIOTO Tena. MomeHT cuibl. [Tneuo
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CWJIBIL. Y CJIOBHSI paBHOBECHS TBEPOTO Tena

ynp.8(1-7)

15

NMiynbsc MaTepralbHON TOYKH, CUCTEMBI
MaTepHabHBIX TOYEK. MIMITyIbC cuitbl. 3aK0H
COXpaHEHUs1 UMITyJIbca. PEakTUBHOE IBH)KEHHE

13.11

N.45-47

ynp.9

16

PaboTa n MonHoCTh cuitbl. KuneTnueckas sHeprus
MarepuaibHON Touku. Teopema 00 H3MEHEHUH
KWHETUYECKOW SHEPTHU

20.11

M.48-52

17

[TorenumanbsHas sHeprus. [loTeHnmanpHas sHEpTrUst
yIpyro 1epOpMUPOBAHHOU TPYKHHBIL.
[TorennuanbHast SHEPrus Tesa BOIU3U MOBEPXHOCTH
3emin

22.11

n.54-56

P.N2161

18

[ToTeHuuanbHbIe U HETIOTEHIMATBHBIE CUIIbL. CBA3b
palboThl HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH DHEPTUH CHCTEMBI TeJl. 3aKOH
COXpaHECHHSI MEXaHUYECKOH YHEPTHU

27.11

rnaea 3-7

19

Jlaboparopuas padota «lccienoBanue CBSI3U
pabOTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPTUHU TeJa Ha TIPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa»

04.12

20

KonTponbhas pabota no teme «KnnemaTuka.
Junamuka. 3aKOHbI COXpaHEHHsI B MEXaHUKE»

06.12

21

OCHOBHBIE TTOJIOKEHHS MOJICKYJISAPHO-
KHHETHISCKOMN TCOpHUU. EpOYHOBCKOG JABHOKCHUC.

Huddys3us

11.12

MN.57-60

ynp.11(1-7)
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Xapakrep ABHKEHUS U B3aUMOICHCTBUS YaCTHULL 18.12 M.61-62
22 BelecTBa. MoJenu CTpoeHus ra3os, KUIKOCTEN U
TBEPABIX TEN
20.12 M.63-65.
” Macca monekyn. KoauyecTBo BemiecTsa.
[TocrosnHas ABoraapo
25.12 rnasa 9
4 TermnoBoe paBHoBecue. TemnepaTtypa u €€
u3mepenue. lllkana remneparyp Llenscus n.66-67
08.01 M.68-69
)5 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHUE
MKT Ynp 12
AOconroTHas TeMIiepaTypa Kak Mepa cpeiHen 10.01 Mn.70-71
26 KMHETUYECKON SHEPIUU JIBHKEHUS MOJIEKYI.
VYpaBuenue Menaeneesa-Knaneripona
27 3axon JlanpToHa. ['a30BBIC 3aKOHBI 15.01 ynp.13
JlaGopatopHas pabota «lccnenoBanue 22.01 N.72-73
28 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSHUS
pa3peKEeHHOT0 raza»
24.01 M.74 ynp.
79 N3omporeccsl B uealbHOM raze u ux rpaduyeckoe
MIPEJICTaBICHHE 14 (6-7)
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BHyTpeHHSIsS SHEpTrUs TEPMOTUHAMUYCCKON 29.01 Nn.77-78
30 CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonmndaecTBo
TEIJIOTHI U paboTa. BHyTpeHHSs1 sHEprUs
OJIHOATOMHOTO HJICaJIbHOTO Ta3a
05.02 n.79
31 Buzel reruionepenaun
| pea ynp.15
V nenpHas TEINIOEMKOCTD BelecTBa. KonuuecTBo 07.02 Mn.80-83
32 TEIUIOTHI IIPH Teruionepenadye. AauadbaTHbIi
nporecc
1 [IepBblil 3aKOH TEPMOAMHAMUKHU U €0 IPUMEHEHHE 12.02 ynp.15
K M30MpoLeccam
19.02 .84.
34 HeoOpatumocTs mporieccoB B mpupoie. Bropoii
3aKOH TEPMOJUHAMUKHU ynp.15
35 [Tpunmun gevicteus n KT/ TernmoBoi MamnHbI 21.02 Fnasa 13-14
36 Hukn Kapuo u ero KITJ{ 26.02
05.03
37 OKojoru4eckue npo0aeMbl TEMIO3HEPTETUKH
18 Ob6o6matomuit ypok «MomnekynsipHasi pu3uka. 07.03
OCHOBBI TEPMOAMHAMUKI
39 KonTponbhas pabota no teme «MonekynsapHas 12.03
¢uznka. OCHOBBI TEPMOAMHAMUKI
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u 19.03 .85-87

KHUIICHUEC
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A1 AOCOII0THAS U OTHOCUTENbHAS BIAKHOCTh 21.03 M.88-90
Bo3ayxa. HacellenHsil map
TBeépnoe teno. Kpucramnnueckue u amopgHbie 02.04 Ynp.16
42 Tena. AHH30TPOIUS CBOMCTB KpUCTAILIOB. JKuikue
Kkpuctayisl. CoBpeMEHHbIE MaTepHAIIbI
43 [InaBneHue u kpucTayM3anus. Y AeibHas TEIIOTa 04.04 M.91-94
riaBnenus. Cyonumarus
44 VpaBHEHHUE TEIIOBOrO Oananca 09.04 n.94-97
16.04 M.98-99
45 DnekTpu3alys TeNl. DIeKTPUUSCKUH 3aps. [Ba ynp.17 (1-3)
BUJIA DJIEKTPUUECKHX 3apsI0B
18.04 M.100
46 [TpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOTHUKH.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia ynp.17
5 23.04 P.N2732,
47 B3aumopneuctsue 3aps10B. 3akoH Kynona.
ToueuHbIN NEKTPHUUCSCKHUU 3aPs/T 734.
HanpspkeHHOCTS anekTpuyeckoro nosst. [punnun 30.04 M.101
48 CYIIEPITO3UIIMH DJIEKTPHUYCCKUX TOJIeH. JInHUM 102
HaIPsHKEHHOCTH
07.05 M.103
49 Pabora cuit 3eKTpoCTaTUYeCcKOro moisl.

ITorennman. Pa3HOCTh MOTEHITNAIOB
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[TpoBOHUKY U TUDIIEKTPUKH B
50 AJIEKTPOCTATUUECKOM ToJie. JuanexkTpuyueckas
MIPOHMIIAEMOCTD

14.05

MnaBa 15

51 OnexrpoeMkocTs. Konnencarop

16.05

5) DIEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPA.
OHeprus 3apsKEHHOr0 KOHAEHCAaTopa

21.05

JlaGopatopHas pabota "HU3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

53 [Tpunun neicTBUs U NIPUMEHEHUE KOHAEHCATOPOB,
KOIMPOBAJILHOI'O arnmapara, CTpyHHOro npuHTepa.
DIeKTpoCcTaTHYECKas 3aIluTa. 3a3eMICHHUE

AIIEKTPONPUOOPOB

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

53
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KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHME11 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Jlara

U3y4eHust

Bcer

Koutp
OJIbHBI
e
padort
bl

IIpa
KTHY
€CKH

pabo
ThI

Ilnan

dakr

JlomamHee 3agaHue

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymectBoBaHusl. [locTossHHbIN TOK. CHila
toka. Hanpsixenue. ConportuBiienue. 3akoH
Oma 151 yyacTka 1enu

[TocenoBarensHOE, MapaieabHOE,
CMEIlIaHHOE COeIMHEHHUE POBOJHUKOB.
JlaGopatopHnas pabora «M3yuenue
CMEIIaHHOTO COEIUHEHHSI PE3UCTOPOBY

PaboTa 1 MOLITHOCTH JIEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

3akon Oma 115 MOTHOM (3aMKHYTOM )

SHGKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHC.

Jlaboparopnas padota «M3mepenune I/[C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTPOTUBIICHUS

DNEeKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBoIuMOCTb
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DJIEKTPUYECKHH TOK B Bakyyme. CBOHCTBa
SIIEKTPOHHBIX MYYKOB

[TorynpoBOIHUKH, UX COOCTBEHHAs U
pUMeECHast TPOBOIUMOCTh. CBOUCTBA p—ni-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpax M
pacriaBax 3JeKTPOJIUTOB.
ONEKTPOIUTHYECKAS JUCCOLUALUS.
DnexTpoaun3

DJIEKTPUYECKUU TOK B Ta3ax.
CaMOCTOSTENIFHBIA ¥ HECAMOCTOATETbHBIA
paspsia. Mosaus. [1nazma

10

DnexTpuueckue NpruOopbl U yCTPOICTBA U UX
IIpaKTH4YecKoe nmpumeHenue. [Ipasuna
TE€XHUKH 0€30I1aCHOCTH

11

O0600manmuil ypok «IEeKTPOIHHAMUKA

12

KonrtponbHas pabora no teme
«Qnekrpocrartuka. [1ocTosHHBIH
JNEKTPUYECKUH TOK. TOKHM B pa3inuuHbIX
cpenax»

MarnurHoe nmoJie

14

HHcTpyKTaX 1O TEXHUKE OE30MaCHOCTH.
B3aumoneicTBue TOKOB.

Bekrop MmarHuTHOM MHAYKIMH. JInHUN
MarHUTHOT'O IOJIS

15

Monynb BeKTOpa MarHUTHON UHAYKIIUH.
Cuiibl Amniepa. DJIeKTpOu3MEpUTEIbHbBIC
npubopsl. [Ipumenenue 3akona Ammepa
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JleficTBME MarHUTHOIO IOJISL HA ABMKYLLUICS
3apsa. Cuna JlopeHua.

16
MarautHble CBOMCTBA BELIECTBA.
JlaGopatopHas padota Nel mo Teme:

17 «Hao0mronenne neiicTBUS MAarHUTHOIO ITOJIS Ha
TOKY.
Pemenue 3amay Ha IpUMEHEHUE CUITBI

18 Awmmnepa u cunsl JIopeHna

DJIEeKTPOMATHUTHASL MHIYKIHSA

OTKpBITHE ICKTPOMATHUTHON WHTYKIIHH.

19 MarHuTHBIH MTOTOK.
HanpapneHre WHAYKIIMOHHOTO TOKA.

20 IIpaBuiio Jlenua.

21 3aKoH JIEKTPOMArHUTHON MHIYKIIHH.
JlabopaTtopHnast pabota Ne2 mo teme:

22 «HM3ydenue siBIEHUS DIEKTPOMArHUTHON
WHIYKIIAR.
Buxpesoe anexkrpudeckoe nose. IC
WHTYKITUH B JBYOKYIIAXCS

23 MPOBOIHUKAX. DIEKTPOIMHAMUYCCKHUIA
MHUKpPO(OH

24 Camounykius. MHIyKTHBHOCT®.
DHeprusi MarHUTHOTO TIOJIST TOKA.

25 DIEKTPOMArHUTHOE TIOJIE.
Pemenue 3amau «MarautHoe moie.

26 DNeKTpOMAarHUTHAS WHIYKITHSD
KonTpoabnas padora Ne 1 «MaruuTHoe

27 nmoJie. DJIEKTPOMArHUTHAST MHIYKIUSD
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KOJIEBAHUA U BOJIHBI (18 4.)

28

CB0OO/IHBIC U BHIHYKICHHBIC KOJICOAHUSI.
VYci1oBUsI BOSHUKHOBEHHS CBOOOTHBIX
KosiebaHuii. MaTeMaTu4ecKuii MasiTHUK

29

JuHaMuka KonebaTeIbHOTO JBMKEHUSL.
["apmoHnueckue kojaeOaHus

daza konebanus. [IpeBpaiienne sHeprun
IPYU FApMOHUYECKHUX KOJIeOaHUSIX

30

BriayxneHnbie koseOanus. Pe3onaHc.
[Ipumenenue pezoHanca u 60pr0a ¢ HUIM

31

JlabopaTtopnast pa6ota Ne3 mo teme:
«Ormpenienienue yCKopeHust CBOOOIHOTO
NaJICHUs MIPH MOMOIIIN MasiTHUKA.

3.HCKTp0Mal"Hl/ITHI)Ie KoJie0aHus

32

CBoOOHBIC U BBIHYK/ICHHBIE KOJICOAHMUS.
KonebaTenbHblil KOHTYP

Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMH KOJI€OaHUSIMH.
YPaBHeHI/Ifl, OIMMCBIBAIOIHNE MMPOUCCCHI B

kosiebaTenbHOM KOHTYpe. [lepro cBoOOIHBIX

ANEKTPUUECKUX KOJICOaHUI

33

IIepeMeHHBIN 3JIEKTPUYECKUI TOK. AKTUBHOE

conpoTuBiieHHE. JleiCTByIOIIEE 3HAUYECHNE
CHJIBI TOKAa W HAIIPSIKCHUS.

34

KOHIICHC&TOP B OCTIM NIEPCMCHHOT'O TOKA.

DIIeKTpUYECKHUI pe30HaHC. ABTOKOJICOaHUsI.

I'napa 5. IIpou3BoacTBO, NNEepeaayua u
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HCNOJIb30BAHME JIeKTPUYECKOI JHepIrun

35

I'enepupoBaHue 2IEKTPUYECKON IHEPTUN.

Tpancdopmaropsl

36

IIpon3sBoacTBO, IIEpenaya U UCIIONb30BAHHUE
ANIEKTPUYECKON YHEPTUU.

D¢ddexTuBHOE UCIIOIB30BAHNE
AIIEKTPOIHEPTUH

MexaHu4yecKne BOJHBI

37

BomnHoBele siBineHus. Pactipoctpanenue

MEXaHUYECKHUX BOJIH
Jlnnna BosiHbl. CKOPOCTH BOJIHBI.

38

VYpaBHeHue Oery1iei BOIHbI

Bonnsl B cpenie. 3ByKOBbIE BOIHBI

39

WuTepdepenius MexaHn4ecKuxX BOJIH

Judpaxius MexaHn4ecKuX BOJH
[Tonspuzanuss MEXaHUYECKUX BOJIH

BJIGKTPOMEIFHI/ITHI)IG BOJIHBI

40

Yro Takoe QJICKTPOMAarauTHBLIC BOJIHBI.
9KCHCpI/IMeHTaHBHOC O6H8.py>KCHI/Ie u
CBOMCTBA OJICKTPOMAIrHUTHBIX BOJIH.
IInoTHOCTE IOTOKA QJICKTPOMArHuTHOI'O
H3JIYyUYCHUMA

41

N3o6petenue pagno A.C. [TonmoBsiM.
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[TpuHIMIIBI pagrocBI3u. Moy nsaius u

42 JETEKTUPOBAHUE.
CBOICTBO AIEKTPOMArHUTHBIX BOJH.

43 Pacnpoctpanenue paguoBonH. Paanonokanusi.
Kontponbhas padota Ne2: «Konebanus u

44 BOJIHBI»

OIITUKA CgBeroBble BOJIHBI
CaetoBbie BOJIHBI. CKOPOCTh CBETA.
[Tpunnun I'rolirenca
3aKOHBI OTPa)KEHUs CBETA

45
3axonsl npenomienus. [lonHoe otpaxkenue
JlabopatopHaspaboraNed «3mepeHue

46 MOKa3aTells MPEJIOMIICHHS CTEKIIay.

JIunza. [TocTpoenue n3o0pakeHus,

47 JIaBaeMOro JIHH30M. POpMyITa TOHKOM JINH3bI
JlaGopatopHasipabotaNe5 «OnpeneneHue

48 OIITHYECKOM CHJIBI JIMH3bD».

Hucnepcus ceera.

49
WuTepdepenims MeXxaHHIeCKUX BOJTH.

50 Wnreppepentus cera. HekoTopeie
MIPUMEHEHUS HHTEePPEePEHITUH.
JlaGopatopHast padota Ne6: «3mepenune

51 JUIMHBI CBETOBOU BOJIHBI)
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[Monspuzanus ceera. [Tonepeynocts
57 CBETOBBIX BOJIH U JIEKTPOMAarHuTHas TEOPUS 1
cBeTa
o .
53 Kontponbhas padora Nel no teme: «OnTukay. 1

OBIIEE KOJIMYECTBO YACOB I10

53

I[TPOTPAMME
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KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHUE

12 KJIACC
JlaTa
KonuuyectBo yacos U3y4eHUust
Kon Iiian dDakT
Ne
Tema ypoka TPO
n/n P P IIpakTuy
Bcer | abH
ecKue
0 ble
padoThbI
paod
OThI
OIITUKA CgeroBble BOJHBI(IPOIOJIKEHHE)
3aKOHBI 2IEKTPOAUHAMUKY U PUHLIMIT
1 oTHocuTenbHOCTH. [locTynaTel Teopun 1
OTHOCHUTEIBHOCTU
) OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 1
3aBUCUMOCTb MacChl OT CKOPOCTH.
3 PenstuBrcTckast AMHAMHUKA. 1
Bunel wuznydenmii. McrouyHuku cBera.
4 1
CriekTpbl U clIeKTpaJibHbIE annapatsl. Busl
5 criekTpoB. CHIeKTpaIbHBIN aHAIN3. 1
WndpaxpacHoe u yabTpaduoneToBoe
6 U3ITy4YCHHE. 1
7 [IIxana 37€KTPOMAarHUTHBIX U3IIy4YECHUN. 1
JlabGopaTopnas padota Ne7 «Habmonenue
8 CIUIOUIHOTO U JIMHENYATOTO CIEKTPay. 1 1
KontposbHas padora Ne2 «neMeHThI
9 TEOPUN OTHOCUTENILHOCTU. M3mydenue u 1 1
CIIEKTPbD»
KBAHTOBAS ®U3UKA (16 4.)
10 ®otoaddexr. Teopus poroaddexra. 1
11 [Ipumenenue pororddexra. 1
12 ®oroHbl. KOpmycKyIsIpHO-BOJTHOBOW Ayaau3M. 1
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HaBJ’ICHI/Ie cBeTa. XMMHUUYECKOE HeﬁCTBHe

13 ceera. doTorpadus
AtomMHas ¢puzukKa
Omertel Pe3epdopaa. SAnepHas momens
aToMa.
14
KBanroBble mnoctynatel  bopa.
15 KBanToBas mexaHuka
16 Jlazepsl.
du3nka aTOMHOIO0 A/APa
MeTobl HaOIOICHUS U PETUCTPAITUH
PaIMOAKTUBHBIX U3TyueHU. OTKpBITHE
17 pannMoaKTUBHOCTH. albda-, 6eTa -, ramma-
W3IIyYeHUs
PanuoakTtuBHbBIE IpeBpalieHus. 3aKOH
18 paaroakTuBHOrO pacnazna. [lepuon
nonypacnazga. Mzoromnel
OtkpbiTHE HeiiTpoHa. CTpoeHHEe aTOMHOIO
sanpa. SinepHbie CUiIbl. DHEPTUsl  CBS3H.
19
20 SnepHble  peakuuu.
[enenue saep ypana. Llenneie ssapepHbie
21 peaxIuu.
29 SAnepHbIil peakTop
IIpumenenue anepHoit sHeprun. [lomydenue
23 PaIMOAKTUBHBIX U30TOIOB.
buonoruueckoe nelicTBre paguoaKTUBHBIX
24 W3ITYYCHUN
KontponbsHas padora Ne3 «CseToBbIe
25 KkBaHThI. CTpOEHHE aTOMaY
ACTPOHOMMSI.
CouiHeuHas1 cucTemMa
26 Cucrema 3emus - Jlyna
dusnyeckas NpuUpoJa IIAHET U MaJIbIX Tell
27 COJTHEYHOI CHCTEMBI.

CouHie ¥ 3Be31b1
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78 Comnnue 1
29 OCHOBHBIE XapaKTEPUCTUKH 3BE3]] 1
OBOIIOLMS 3B€3/1: POXKICHUE, KU3Hb U CMEPTh

30 3BE3]] 1
CTpoeHue BceJIeHHOI

3] Mueunslii myTh —Hamma [ anakTuka

3 [NanaxTuku
3HaueHue PU3MKU ISl O0ObSICHEHUSI MUpPA U

33-35 Pa3BUTHUS IPOU3BOAUTEIBHBIX CHII 3
oOmiecTBa

OBIIEE KOJIMYECTBO YACOB 35 2 1

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI

10 -11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NMpoBepsieMoro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero o01ero o0pa3oBanusi
pe3yJbTara
JleMoHCTpHpOBaTh Ha TIpUMepax poidb M MeCTO (U3UKU B
10.1 (GbOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU
JTroaen
Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UYCCKUX MOJCIICH:
MarepuaibHas TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
10.2 TBEPAOE TEJO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYEUHBINM HIEKTPUUECKUN 3apsi — MpU PEHICHUH
(bU3UYeCcKUX 3a71a49
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10.3

Pacno3naBath ¢uzmdeckue sBieHUs (MPOLECCHI) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUYECKOW Teopuun
CTPOEHHUs BEIeCTBA M  JJIEKTPOJAMHAMMKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE ABM)XKEHHE, CBOOOJHOE MaJcHHE
TeJ, ABUXKEHUE IO OKPYKHOCTH, HHEPIMs, B3aHUMOJIECHUCTBHE TEII,
muddys3usi, OpPOYHOBCKOE JBIKCHHE, CTPOCHHUE JKHIKOCTCH U
TBEPABIX  TeN, H3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oXJMaxkJIeHNun), TEIMJIOBOE pPaBHOBECHE, HCIApPEHUE, KOHIEHCAIHUs,
IJIaBJ€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BIAXXHOCTh BO3/yXa,
MOBBIILICHNE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXJIy IlapaMeTpaMHM COCTOSIHMS Ta3a B HM30IpOLECcCax;

QJICKTpU3aluA TCII, BSaHMOHeﬁCTBHC 3apsAa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIKCHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, HMMIYJbC Tela, KHHETHUYECKas DHEpIus,
NOTEHLMAJbHAsL JHEpPIusi, MeXaHudeckas paboTa, MexaHHUYecKas
MOIITHOCTh; TPY OMHMCAHUH MPABUIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI
UCTONb3YEMBIX BEIMYMH, MX OOO3HAueHHs] M €AWHUIIBI, HaXOIUTh
(bopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIIMYUHY C APYTUMU

BEIN4YnHaMU

10.5

OnuchiBaTh HW3yYEHHBIE TEIJIOBBIC CBOWCTBA TEJI W  TEIUIOBBIC
SIBIICHUS, HUCHOJB3ys (U3MUECKHE BEJIWYHMHBI: JABJICHHWE Trasa,
TEMIIEpaTypa, CpPEIHSAS KUHETHYECKass DHEPrusi XaOTHYECKOTO
JBWOKEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs OHeprus, pabora rasa,
KOd(PUIIMEHT TOJNIe3HOTO JCWCTBUS TEIJIOBOTO JBUTATEINS, TPH
ONUCAaHUU MPaBUIBHO TPaKTOBATh busnyeckuit CMBICT
UCTIOJIb3YEMBIX BEJIMYHMH, MX O003HAYCHHS W €AMHHUIBI, HAXOIHUTh
(bopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (QU3NIECKYIO BEIMUUHY C IPYTHMH

BCIIMYHUHaAM

10.6

OnuceiBaTh  M3y4YE€HHBIE JJIEKTPUYECKHE CBOWCTBA BeEIECTBA U
DIIEKTPUYECKUE  SBJICHUS  (IPOIECCHI), HCHONB3Yd  (PHU3NUECKUe
BEJINYUHBI: JNIEKTPUYECKUN  3apsn, JJIEKTPUYECKOE  TI0JIE,
HanpspKEHHOCTh  IOJIA, TOTEHLIMAN, Pa3HOCTb IOTEHLHUAIOB; IIPH
OMHCAaHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBIX
BEIMYMH, WX OOO3HAUYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C JAPYTUMH

BCINYNHaAMM
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10.7

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl M SIBICHUS, HCHOJb3Ys
¢du3nveckre 3aKOHBI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TsAToTeHwus, 1, 11
u III 3akonbl HproTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOM JHEPIUH,
3aKOH COXPAaHEHMs MMITyJIbCA, IPUHLUI CYNEPIO3ULMH CUJI, TPUHLIMII
paBHONpABUS MHEPLUUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYK0 TEOPHUIO CTPOEHUs BEIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM SHEPrUU TEIUIOBOIO JBMYKEHUS MOJEKYJI C
aOCOJIIOTHON TeMIepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu 3TOM
pasnIn4aTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTU4YECKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/ILILI, 06J'IaCTI/I) IMPUMCHUMOCTU

10.8

OOBSCHATH OCHOBHBIC MPHUHIUMBI JICHCTBHA MAaIIUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS HUX 0€30MacHOro

HUCIIOJBb30BaHUs B HOBC@I{HCBHOﬁ KHU3HHU

10.9

BrimmonsuaTs OKCIICPUMCHTBI IO UCCIICAOBAHNUIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (dopmyaupoBaTh MpobiemMy (3amady) U THUIIOTE3y Y4eOHOTo
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BBIBOIbI

10.10

OcymiecTBiIATh TpsSMBIE M KOCBEHHBIE HW3MEPEHHUs (PU3UUECKUX
BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHUs U

HUCIIOJIB30BAaTh U3BCCTHBIC MCTOJblI OLICHKH HOI‘pGH.IHOCTGfI H3MepeHHI>i

10.11

HccnemoBaTh 3aBUCUMOCTH MEXIY (PU3NYSCKUMHU BEIUYUHAMH C
UCIIONIb30BaHUEM TMPSAMBIX H3MEPEHUI; TpPHU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYUYEHHOM 3aBHUCHUMOCTH
(U3HYECKUX BEIMYHMH B BUJC TAOJUIl M Tpa(HKOB, ANIaTh BBIBOIBI IO

pe3yjibTaTaM UCCICAOBAaHUA

10.12

CoOnromate mpaBwia 0O€30MAaCHOTO  Tpylda TIpU  TPOBEICHHUH
UCCIICIOBAaHU B  paMKax y4eOHOro SKcIepuMeHTa, YydeOHOo-
UCCIIEIOBATENILCKOM U TPOEKTHOH AEATENBHOCTH C HCIOJIb30BaHUEM

W3MEPUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 000Dy T0BAHHMS

10.13

Pematp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (U3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHbI M TPHUHIIUIIBI, Ha OCHOBE aHaln3a
YCIIOBUSL  3aJadyd  BBIOMpPATh  (PU3UYECKYI0 MOJEIb, BBIICIATH
¢u3nveckre BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHHs,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTh MOJYYEHHOI'O 3HAYEHUS

(hU3UIECKON BETMYHHBI
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10.14

Pemate Ka4eCTBEHHBIE 3a7a4u: BBICTPAauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXKIACHUW C ONMOPOW HA HU3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IC SIBJICHHUA

10.15

Hcnonp3oBaTh MNpu  pelleHUHd y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUISI TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIPETallMd W TPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJSPHOM
nH(pOpMaLlMY, MOJYYEHHON U3 Pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKH

aHATM3UPOBATh MOTyYaeMyto HH(POpMAITUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B TOBCETHEBHOM
JKU3HU ISl oOecrieueHnst 6€30MacHOCTH MPU 0OpaIIeHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMHU, MJI COXPAHEHHS 3J0POBbSI H

COOJTIOJIEHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

10.18

PaGoTaTh B rpynime ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMANBHBIX POJIEH,
IUIaHUPOBAaTh  pabOTy  TpPyNIbl, pPalMOHAIBHO  pacHpenesnsiTh
00sI3aHHOCTH U TUIAHUPOBATH JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

IpyMIbl B peLIeHHe paccMaTpuBaeMoi MpoOi1eMbl

12 KUIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHusA

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMHUpPOBaHHKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3MYECKUX MOJIENIEH:
TOYECYHBIN JJIEKTPUYECKUN 3apsijl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O Apa IMPpU pCHICHUA (1)1/1314%01(1/1)( 3aaad

11.3

Pacrio3naBate (usmueckue sBIeHUsS (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJJEKTPOJUHAMHUKMA W  KBAaHTOBOW  (pu3mKwu:

QJICKTPHUYCCKAsA IIPOBOJUMOCTDL, TCILUIOBOC, CBCTOBOC, XHMHYCCKOC,
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MarHUTHOE  JIGHCTBHSI  TOKa, B3aMMOJICHCTBHE  MAarHMTOB,
ANIEKTPOMArHUTHAS MHAYKIHMSA, JCHCTBUE MArHUTHOTO TMOJsl Ha
OPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsill, DJICKTPOMAarHUTHBIC
KoJieOaHUsT W BOJHBI, MPSIMOJMHEHHOE pacCIpOCTPAHCHUE CBETa,
OTpakeHue,  MpejomiieHne, uHTepdepeHuus, aubpakuus U
MOJISIpU3alUsl CBETA, AMCIEPCUsl CBETa, (DOTORIEKTPUUYECKHH dPPEeKT
(poroaddexr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa  BOJOpPOJA, eCTECTBEHHAass W  WCKYCCTBEHHAs

pPaanoOaKTUBHOCTD

11.4

OnuceiBaTh U3yueHHbIC CBOICTBAa  BellecTBAa  (RJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, JIEKTPUUECKYIO IPOBOAUMOCTb Pa3IMYHBIX
Cpel) U DJIEKTPOMAarHWTHbBIE SABJIEHUS (MPOLIECCHI), HCIHOJB3YS
¢u3nueckue  BEIMYMHBL:  DJIEKTPUYECKHHA  3apsa, Cuila  ToOKa,
JIEKTPUUYECKOE  HANPSHKEHHE,  JIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh moTeHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPrusl IEKTPUYECKOT0 M MArHUTHOTO IOJIEW, MEpPHOJ U 4YacToTa
Kosie0aHui B KosieOaTenbHOM KOHTYpE, 3apsa U CUila TOKa B Ipolecce
FapMOHHYECKUX AIIEKTPOMAarHUTHBIX Kose0aHuH, ¢dhoxycHoe
paccTosiHUE W ONTHUYECKas CWJIa JIMH3bI;, MPU OMMCAHWU INPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJNB3YEMBIX BEIUYMH, HX
00O3HaYeHUs U EIUHMIbI;, YKa3blBaTh (DOPMYJIbl, CBS3BIBAIOLIME

JaHHYIO (1)I/ISI/I‘ICCKYIO BCJIIMYHHY C APYTUMH BCIIUMUYNHAMHA

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHA U IIPOLECCCHI, UCIIOJIb3YA
(1)H3quCKHe BCIIMYUHEBI: CKOPOCTHb JJICKTPOMATHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHCPrud W HMITYJIbC (1)0TOHa, nepuona
nojgypaciiaaa, O3SHEpruss CBA3W ATOMHBIX AACp; IMPU OINHMCAHUHN
INpaBUJIBHO TPAKTOBATbH (I)I/I3I/I'-I€CKI/II71 CMBICJI UCITIOJIb3YCMbIX BCJIIMYUH,
uX 00O03HAUYCHHUSA H CIAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3BIBAIOIINEC
AaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMUUHY C APYIT'UMHU BCINYUNHAMHU, BBIYUCIIATH

3HAYCHHUC (I)H3I/I‘ICCKOI>’I BCIINMYHMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOIb3YS
¢duznyeckue 3aKOHBI M TOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO M TMapaUICIbBHOTO COEAMHEHUS TPOBOJIHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOW MHIYKIUHU, 3aKOH
MPSIMOJIMHEMHOTO PAaCTPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBl ~ NPEJIOMJICHUSI  CBETa, YypaBHEHHE  OWHINTEWHa  AJid

dotorddekra, 3aKOH COXpaHEHHsS DJHEPruU, 3aKOH COXpaHEHUs
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UMITYJIbCA, 3aKOH COXPAaHCHHUs DJIEKTPUYECKOrO 3apsijia, 3aKoH
COXpaHGHMsT MaccoBOro  4YHcia, MOCTylaTel  bopa,  3akoH
paJiMOaKTUBHOTO pachajga; Mpd 3TOM pa3jinyaTh CJIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKECHUE U YCIOBHS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe,Z[eJ'IHTB HAIpaBJICHUEC BCKTOpa HWHAYKIMU MArHUTHOI'O TII0JIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cwiibl JIopeHna

11.8

CTpOI/ITB K  OIIMChIBAThb I/1306pa)KeHI/IC, co3a4aBacMoO€  INNIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TIO0 UCCIEA0BAHUI0 (PU3NYECKUX SBICHUNA U
MIPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (opMmyHpoBaTh TPoOJIeMy (3aJady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH ONBIT U (HOPMYITUPOBATH BHIBO/IbI

11.10

OCYH_ICCTBJBITB nNpiaMbIC W KOCBCHHBIC HW3MCPCHUA (bHBI/I‘{CCKI/IX
BCJINYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUSA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGH.IHOCTCfI H3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIHOJIb30BAHUEM
NpSMBIX ~ U3MEPEHUM; IMpPU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BHUJE TaOJIHIl U TPaQUKOB, JIENaTh BHIBOJBI 110 PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmiomaTte mpaBmia 0O€30MacHOrO TpyAa IMpH  MPOBEACHHUH
UCCIIEIOBAaHUN B paMKax Y4YeOHOro »SKCIEpUMEHTa, Yy4eOHO-
HCCIIEZIOBATEIBCKON M MPOEKTHON JESTEIbHOCTH C UCIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U J1aDOPaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCIOJNB3Yysl (U3MYECKUE 3aKOHBbI M MPUHLUIBI, HA OCHOBE aHAJIN3a
YCIOBHSL  33/ladydl  BBHIOMpAaTh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢du3nyeckue BEIUUUHBI U (OPMYIIbI, HEOOXOIUMBIE il €€ peleHHs,
IPOBOJUTH PACYETHI U OLEHUBATH PEAIbHOCTh MOJYyYEHHOIO 3HAYEHUS

(hU3UIECKON BETMYMHBI

11.14

Pemate Ka4eCTBEHHBIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXKICHUN C OMOPOW HA HU3yYECHHBIE

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

11.15

Hcnonws30BaTh npu  pelIcHUU y‘—I66HI)IX 3aga4 COBPCMCHHEIC

MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHWCKA, CTPYKTYPHPOBAHUS,
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UHTEpIpeTallud M IpPEICTABICHUS Y4eOHOM W Hay4HO-IOIMYJIIPHON
uH(pOpMaLnH, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTyYaeMylo HH(POpMAIUIO

11.16

OOBSICHATh TIPUHIMITBI ACWCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inuyarh YCJIOBUS MX O€30MacHOr0 HCIIONB30BaHHUS B

MOBCEAHEBHOM KU3HU

11.17

[TpuBOANTE TPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KU3HH JJ1 o0ecrieueHns 0€30macHOCTH TPy OOpaIieHuH ¢ MpuodopaMu
U TEXHUYCCKUMU YCTPOfICTBaMH, A1 COXpaHCHUA 30pPOBbA U

COOJTFOICHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH cpefie

11.19

PaGorare B rpynme ¢ BBIOJHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TPyNNbI,  PAlMOHATBHO  pacHpeAeTsaTh
00S3aHHOCTH ¥  TUIAHUPOBATh JEATETBHOCTH B  HECTaHAAPTHBIX
CUTyalUAX, AJEKBAaTHO OLICHUBATh BKJIAJ KaXXAOTO M3 YYaCTHUKOB

IpYMIIbI B PELLICHUE paccMaTpUBaeMOM MPOOIIeMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 -11 KVIACC

Kon
pa3jiena

Kon nposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 31eMeHTBI COAEPKAHNUS

OU3NKA 1 METObI HAYYHOI'O ITO3HAHW A

1.1

®duzuka — Hayka o npupoae. Hayunbie
METO/bI MTO3HAHUSI OKpYXkarolero Mupa. Poib
DKCIIEPUMEHTa M TEOpUHM B  IHpollecce

MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (pr3HKe

1.2

MogenupoBanre (uU3MYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHUMOCTH
bu3nueckux 3aKOHOB. [TpuHLIMD
coorBercTBus. Pomp u Mecto ¢u3umku B
(GOpMHpPOBAHMM  COBPEMEHHOW  HAay4HOM
KapTUHBI MHpa, B IIPaKTUYECKON

NEeATENLHOCTH TIOAEH

MEXAHHKA

2.1

##HPari#KMHEMATHUKA

2.1.1

MexaHuueckoe JBMKCHUE. OTHOCHUTEILHOCTD
MECXaHUYCCKOIo ABUKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemenienue, CKOpPOCTh (CpPedHsss CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Crnoxenue

HepeMemeHnﬁ X CJI0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBOKCHUE. I'paduxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHUS, IIyTH u nepeMenieHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHHU
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CBoOoaHOE magieHne. Y CKopeHrue CBOOOHOTO

HajacHus

KpuBonnneiinoe nBwxkeHue. PaBHOMepHOe
JIBUKEHUE MaTepuaibHOM  TOYKH 1o
OKPYXHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

I{eHTpOCTpEMUTENIEHOE YCKOPEHUE

Texnuueckue YCTPOMWCTBA: CIIUJIOMETD,
JBIKCHUE CHapsAIOB, LENHBIE M PEMEHHBIE

nepeaadu

IIpakTueckue paboTHI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccnenosanue
COOTHOILLIEHUSI MEXAY IyTSIMH, NPOHIEHHBIMU
TEJIOM  3a  IOCJIENOBATCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBIDKEHUU C HaYaJlbHOM CKOPOCTBHIO, PaBHOM
Hyo. VI3ydyeHne ABUKEHUS IIapUKa B BSI3KOU
xKuakoctu.  M3ydeHwe — IBWKEHUSA — Telna,

OpOLIEHHOT0 TOPU3OHTAIBHO

2.2

HHHPar## TTHAMUKA

2.2.1

[TpuHIMDO OTHOCHUTEJILHOCTHU I'anunes.
IlepBoiii 3akoH HproToHa. HMHepuuanbHbie

CUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHI

223

Bropoi#i 3akon HproToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akon HploTona mis

MaTCpHaJIbHBIX TOUYCK

224

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TsHKeCTH.

HepBa;I KOCMHYCCKaAsA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cwiia TpeHUA

CKOJIBXXCHHA u chJia TPCHUA ITOKOSI.
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Koaddumment tpenns. Cuita conpoTHUBICHUS

IIpUu ABUKCHUU TCJIA B dKUAKOCTU HUJIU a3

2.2.7

HOCTyHaTCHBHOG " BpPAIaTCJIbHOC ABHUIKXCHUC

a0COIOTHO TBEPAOTO Tea

2238

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpAILCHUS.
IIneqo cuibl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOMAIIUITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padoThl. U3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
IEUCTBUEM HECKOIbKUX cui. HcciemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedopmupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasrie, OT BENIMYMHBI WX AehOopMaIlv.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOIO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

23.1 MaTepUajabHbBIX ToueK. WMIynbc cuiabsl H
M3MEHEHUE UMITyJIbCa Tella
530 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cuibt
234 MOIIHOCT CHITBI
535 Kunernueckas sHepruss MaTepuaibHON TOUYKH.
o Teopema 0 KHUHETUYECKON SHEPTUU
[lorenuumanpHass sHeprus. I[loTeHunanbHas
36 SHEPTUs YIpyro nedopMupoBaHHOM
o npyxuHbl. [loTeHnumanbHas SHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHnuanbHble ¥ HEMOTEHIIMAIBHBIC CHIIBI.
2.3.7 CBsi3p  paboOThl HEMOTEHLHATBHBIX CHI C

U3MCHCHHCM MEXaHUYIECKOM OHEpPIrun
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CHCTEMBI TECII. 3akoH COXpPaHCHUA

MEXaHUYECKOHN SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKET,
o BOJOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3H
5310 CKOpPOCTEHl TeJ Mpu HEyHpyrom yjaape.

UccnenoBanme CBA3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMISCKOMN SHCPIrHHU TCJa

MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISPHO-KUHETUYECKO TEOPHU

3.1.1

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. Juddysus. Xapakrep IBUKESHUS U

BSaHMOHeﬁCTBHH HaCTHUll BCIICCTBA

Mopenu CTpoeHuss Ta30B, XKUIKOCTEH H
TBEPABIX Tel U  OOBACHEHHE  CBOWCTB

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

Macca MOJICKYJIL. KomnyectBo BCIICCTBA.

[TocrossuHass ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remneparyp Llenscus

Mogens  ugeanpHoro rasza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KHUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPTUU TEIUIOBOTO JBU)KCHUS

yactul] ra3a. [llkana remnepatyp KensBuna

VpaBuenue Knaneiipona — Menzeneesa.

3akoH J/lameToHA

I"azoBbIe 3aKk0HBI. M30mponeccs B uacalbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa
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TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomeTp

3.1.10

[Tpaktuyeckne paboTsl. M3MepeHue macchbl
BO3/JyXa B KJacCHOM komHare. MccinenoBaHue
3aBHCHUMOCTH MEX]ly IIapaMeTpaMH COCTOSHUS

pa3pexKEeHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMKA

3.2.1

TepMoauHamuyeckass cucteMa. BHyTpeHHsA
SHEPTUs TEPMOJUHAMHYECKOM CHUCTEMBI H

CIIOCOOBI €€ N3MEHEHNS

322

KonuuectBo Temnotel u pabora. BuyTpennss

SHEPIHA OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

3.23

Bunpl Temnonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIIUS, M3TydeHHe. TermoéMKoCcTh Tea.
VienbHass TEIIOEMKOCTH BelecTBa. Pacuyér

KOJIMYCCTBA TCIJIOTHI IIPH TECILIONEPpEaAUC

324

[TepBrIit 3aK0H TepMoauHamMuKH. [IpuMmeHenue
IIEPBOIO 3aKOHa TEPMOJIMHAMUKHU K
uzonponeccam. ['paduueckas uHTEprpeTanus

paboTsI raza

3.2.5

TemmoBble mamuHbl. [IpuHIMIIBL OElCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TeIOBBIX MamuHaXx. KoaddumueHt
nosiesHoro  nerctBus  (mamee —  KIL)

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

3.2.6

Bropoii 3aKO0H TEPMOJAVHAMUKH.
HeoOpatumocTh  mporieccoB B IPHPOJE.
Temnossie JIBUTATENN. DKOJIOTUYECKUE

HpO6JI€MBI TCIIIOOHCPICTUKHU

3.2.7

TexHnueckue yCTpOIiCTBa: JBUTATENb
BHYTPEHHETO cropasus, OBITOBOA

XOJIOJUJIbHUK, KOHAUITHOHED

3.2.8

[TpakTnueckue padotel. U3mepenue yaenpHoOM

TEIUIOEMKOCTH
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33

AT'PET'ATHBIE COCTOSHMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue u KoHAeHcanus. Mcnapenue
u KHUIICHUC. yIIeJII:HaH TCIJI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUA OT JaBJICHUA

332

AOcom0THAT W OTHOCHUTENIbHAS BIIAXKHOCTh

BOo3Ayxa. HacelenHsiil nap

333

Trépnoe TeJIO. Kpucrannmueckue u
amopdHbie Tena. AHHU3OTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunkue KpHUCTAILJIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBienne u Kpucrtajmszauus. Y AelbHas

TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_II/IH

3.3.5

YPaBHeHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHuyeckue YCTpPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJOPUMETP,  TEXHOJOTUU
MOJTyYeHHUs] COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

IIpakTrueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3]1yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpuzaiys Ten. DnekTpudeckuit 3apsia. [IBa

BUA SJICKTPUYCCKHUX 3aps10B

[IpoBoaHUKH, JTABTIEKTPUKH u

MMOJIYITPOBOAHUKHA

4.13

3akoH COXPAHCHUS DJICKTPUUICCKOTO 3apsaa

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

DJEKTpUUYECKOE oJe. Hanpsxéanocts
JIEKTPUYECKOIO TIOJIAL. [TprHIHD
cynepno3uuuu.  JIuHMM ~ HanpsSHKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

PaGota cHI  3JEKTPOCTATHYECKOTO  TIOJIS.
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ITorenmuan. Pa3HocTh IOTEHIINAIOB

HpOBOI[HI/IKI/I U AUBJICKTPUKKU B IIOCTOSAHHOM

4.1.7 NIEKTpUYecKoM  moje.  JludnekTpuueckas
IIPOHUIIAEMOCTD
DNEKTPOEMKOCT. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOT0 KOHAECHCATOpa
TexHuueckne  yCTpPOMCTBA:  BJIEKTPOCKOT,
419 AIIEKTPOMETP, DIIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
41.10 IIpakTrueckue paboThI. N3mepenue

SJ'IeKTPOéMKOCTI/I KOHACHCaTopa

4.2

IIOCTOSHHBIN SJIEKTPUYECKHNI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CyHICCTBOBaHUSA IIOCTOAHHOI'O

4.2.1 AleKTpuYecKoro Toka. Mcrounuku toka. Cunna
TOKa. [I0CTOSIHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka 1enu
423 DNEeKTPUUECKOe COMPOTUBJIEHUE. Y AEIbHOE
o COTPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesbHoe,
o CMEIIAHHOE COEAMHEHNE TPOBOHUKOB
Pabota anexTpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
42.6 MOIHOCTh 3NEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma I TONHOM  (3aMKHYTOIN)
anekTpudeckoi nenu. Koporkoe 3ambikanue
DneKTpoHHAas MIPOBOJIUMOCTH TBEPABIX
4.2.8 METAJJIOB.  3aBUCUMOCTb  COIPOTHBIICHHUS

METaJIJIOB oT TEeMIIepaTypBhl.
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CBepXnpoBOIUMOCTh

4.2.9

DJIeKTpUYECKuid TOK B Bakyyme. (CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHAs U IPUMECHAsS
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexona. [TonynpoBoaHuKoBbIE TPUOOPEI

4.2.11

ONEeKTpUYEeCKMd  TOK B 3JIEKTPOJIMTAX.
ONEeKTPOIUTHYECKAsS M CCOLMALUS.

DnexTponaun3

4.2.12

DNEeKTpUYECKU TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOSTEIbHBIN
paspsn. PaznuuHble THUIBI CaMOCTOSITENIBHOTO

paszpsiaa. Mounnus. [1nazma

4.2.13

TexHuyeckue  ycTpoHCTBa: ammnepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTesbHbIE puoopHI,
AIIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP
COIMPOTUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPbI u (boTope3ncTopsl,

HOHynpOBO,HHHKOBBIﬁ JUOJ, raJibBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3ydenue
CMEIIAHHOTO COEIUHEHMSI PE3UCTOPOB.

M3mepenne OJIC HCTOYHMKA TOKa W €ro
BHYTPEHHETO cOnpoTuBiIcHus. HabmoneHue

SJICKTPOJIM3a

12 KIIACC

Kon Koanposepsiemoro
pa3jiena 3JIeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

4 OJIEKTPOAMHAMUKA
#H##Par#t##MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHA YK A
4.3 [TocTtossHHBIE Mar"HuThl. B3aumoneiicTBue

43.1

IOCTOAHHBIX MaroHuTOB
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432

MaruutHoe mone. BekTop MarHuTHOMU
uHaykuud.  [lpuHmun — cyneprno3uiu.
Jluanm MarmuTHOM uWHAyKnuu. KaptunHa
JMHAUM  MAarHuTHOW  MHAYKUMH  [OJA

IIOCTOSAHHBIX MarHuToOB

433

MarautHoe moje MIPOBOJHHUKA C TOKOM.
KapTuHa nuHUI NOJS AJMHHOTO NPSMOTO
MPOBOJAHMKA U 3aMKHYTOTO KOJIBIEBOTO
MNpOBOAHUKA, KaTYHIKM C TOKOM. OmbIT
Opcrena. BzanmoaeiictBrue mpoBOAHUKOB €

TOKOM

434

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOlyJIb U HallpaBJICHHUE.
JIBm>keHue  3apsUKEHHOM — YacTUIbl B
OJTHOPOJTHOM MAarHuTHoM mone. Pabota

cunel JlopeHia

4.3.6

SIBNIeHME PJIEKTPOMArHUTHOW UHAYKIIUU

4.3.7

[ToTok BeKTOpa MArHUTHON MHIYKIIMH

4.3.8

OJ1C nHaykiuu. 3aKOH 3JIE€KTPOMarHuTHOM

uHaykunu Papanes

4.3.9

BuxpeBoe »snekrpuueckoe mose. IJIC
UHIYKIUU B TPOBOAHUKE, BIDKYIIEMCS
MMOCTYNaTCJIbHO B OAHOPOJHOM MAarHuTHOM

I0JIC

4.3.10

[IpaBuno Jlena

43.11

NHayKTUBHOCTD. SIBJICHHE CAaMOWHIYKIIHH.

O/1C camouHIyKIIUU

4.3.12

3H€pFI/I$I MAarauMTHOIO TIIOJIA KaTylIKu C

TOKOM

4.3.13

BHCKTpOMal"HI/ITHOC I10JIC

4.3.14

Texnuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MarHurThbl, OJICKTPOMArHUThI,
SJICKTPOABUT'ATCIIb, YCKOPHUTECIIN

9JICMCHTApPHBIX YaCTULl, UHAYKIITMOHHAA IICYb
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4.3.15

[IpakTnueckue paboTHI. N3ydenue
MArdmTHOIO IIOJIsA KaTyH_IKI/I C TOKOM.
Uccnenosanne aeliCTBUA NOCTOSHHOIO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue

SABJICHUS 3JT€KTpOMaFHPITHOI>'I HHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU S

5.1.1

Konebarensnass cucrema. CBOOOIHEIE
konebOanusi. ['apmMoHHMueckue KoseOaHusl.
[leprion, wacrtora, amIumMTyaa ©  (dasa

KoJIeOaHuil

IIpyxuHHBI MasTHUK. MaTeMaTu4ecKuit

MasiITHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
Kunemaruueckoe " IUHAMHUUECKOE

OIMCaHKEe K0JIe0aTEIbHOTO JABHKCHUA

[TpeBpammenue SHEPTHH npu
rapMOHUYECKHUX KOJIeOaHMSIX. CBs13b
AMIUTATY JIbI KOJIeOaHUt UCXOIHOU
BEJIMYMHBI C aMIUIMTyJIaMH KoJjeOaHuil eé

CKOPOCTH U YCKOPEHUS

KoneGatenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KosieOaHus B
UlcaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYeCKHMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUA SHEPTHUU B HUACAJIBHOM

KoJIEOATEIbHOM KOHTYpPC

BbIHyX/1IeHHbIE MEXaHUYECKHE KoJeOaHMs.
Pe3onanc. Pe3onancnas KpHuBasl.
BeiHyx1eHHbBIE JIEKTPOMarHuTHbHIE

KoJieOaHus.

Ilepemennbiii  Tok.  CHHycOWJANbHBIN
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MEPEMEHHBIN TOK.

MoutHocTh MIEPEMEHHOTO TOKa.
AMIITUTYJHOE U JAEUCTBYIOLIEE 3HAUYEHHE

CHJIBI TOKA W HAITPSAXKCHHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepeaava
U TOTpeOJIeHNne AIIEKTPHUUECKOW SHEPTHH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJICTBE
AIEKTPUYECKOMN JHEPIUH. KynsTypa
MCIIOJIb30BaHUs AIEKTPOIHEPTUH B

OBCEIHEBHON XKU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
DIIEKTPUICCKHI 3BOHOK, JIMHAN

QJICKTpOoIICpCaavd

5.1.12

[Tpaktnaeckne pabotel. HccnemoBanue
3aBHCHMOCTH TEepHoJa MajlblX KoyieOaHUi
rpy3a Ha HUTH OT JJIUHBI HUTU W MAacChl
rpy3a. MccnenoBanue nepeMeHHOrO TOKa B
[ENU W3 TOCJIEIOBATEIIEHO COCIMHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOPa

5.2

MEXAHWYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHSI
pacnpoctpanenusi. I[lepuon.  CkopocTb
paclpocTpaHeHHss W JUIMHA  BOJIHBIL.

HonepeqHHe 1 IpOAOJILHBIC BOJIHBI

522

#iHPartt##t Nuatepdepentus u qudpaxous

MCXaHHMYCCKHUX BOJH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMarHUTHBIE  BOJHBL. Y CIIOBHS
W3Iy4EHUsl  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opuentanus BexktopoB E, B u U

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

525

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJH:

OTpakeHHe, MpeJIOMIICHUE, MOJsIpU3aIus,
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mudpakmus, wuHTepdepenius. CKOpOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

IIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHNnE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

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

3arpsiI3HEHUE OKPYIKaIOLIEN cpebl

528

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTHI, yJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE U MEAUIIUHE,
pamap,  paJuUONPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

53

OIITHUKA

5.3.1

IIpssMonIMHEHOE PACIpPOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpepe. JIyd cBeTa

532

OTtpakeHue cBeTa. 3aKOHBI OTPaXKCHHUS
cBerta. [locTpoeHne M300paKEHUI B IIOCKOM

3epKane

533

[Mpenomienne cBera. 3aKOHBI TMPEIOMIICHHS
CBeTa. AOCOJIOTHBINI [oKasareib

MMPCIIOMJICHUA

534

ITommoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbHbIil yroy MOJHOIO BHYTPEHHEIO

OTpaXCHUA

535

Hucnepcust  cBeta. CnoXHBIM  COCTaB

oenoro cera. Llser

53.6

CoOuparome M paccerBaONIUE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHHE U
ONTHYECKas  CWJIa  TOHKOW  JIMH3BL
[Toctpoenue n3o0pakeHnit B COOMPAIOIINX
U pacceuBarolux JuH3aX. Popmyna
TOHKOM JUH3bl. YBENWYEHHE, JaBacMoe

JIMH30M
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[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOU

53.7
OINTUKHU
Wntepdepenust  cBera.  KorepeHtHsie
UCTOYHHUKH. VYcnosus HaOIr01eHUS
5.3.8 MaKCUMyMOB u MHHHMMYMOB B
UHTEPQEPEHIIMOHHON KapTHHE OT JBYyX
CUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus  cBera.  AudpaxiuonHas
peméTka. YciaoBue HaOIIOAEHUS TIIaBHBIX
5.3.9 MaKCHMYMOB npu MaJICHAN
MOHOXPOMaTHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Monstpuzanus cBera
TexHudeckue yCTpOMCTBA: OYKM, JyIIa,
¢doroanmapar, NPOEKLUHOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKknOHHAs peméTka,
HOJIIPOU T
IIpakTueckue paboThl. N3mepenue
5310 nokasarens npenomieHusa. MccnenoBanue

CBOICTB  W300paX€HWH B  JIMH3aX.

Hab6mronenue aucnepcun cBeTa

RJIEMEHTBI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl TPUMEHUMOCTH KJIACCHYECKON
MEXaHUKH. ITocTynatsr TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBAPUAHTHOCTD
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.
3aM€IIHeHI/IC BpEMCHMU U  COKpaAlICHUC

JUIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOHON YaCTHIIBI

6.4

CBs13b MaccChl C SHGPFHCﬁ H UMITYJIBCOM

CBOOOJHOM 4acTUIbl. OHEPrus IMOKOs
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C¢BOOOIHOM Y4aCTHIIEI

KBAHTOBA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. Popmyiia [1nanka cBsizu SHEPrUn
dorona ¢ ero uacToTOW. OHeprus u

HUMITYJIbC (POTOHA

OTtkpeiTHE U HUcchenoBanue Gorodddekra.

OnpITHI AT. Croerosa. 3aKOHEI

doTtordekra

YpaBHeHue OUHIITENHA st

dororddexra. «Kpacnas TpaHUIa

dboTtordekra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE NeHCTBUE CBETA

Texnudeckue yCTpOHCTBa: (HOTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBETOIUO]T

7.2

CTPOEHME ATOMA

7.2.1

Moznens atoma Tomcona. OnbBITEI
Peszepdopaa mo uccnenoBaHnuio CTPOSHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

IToctynatel bopa. N3nyyenune 151
HOMJIOIIEHNEe  (OTOHOB TpU  IEpexone
aToMa C OJHOIO YpOBHS DJHEPIMHM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHeH

9HEPTHUU aTOMa BOAOPOJa

7.2.3

BomnHoBble cBoiicTBa 4dacTull. BOJHBI e
Bporins. KopmyckynsipHO-BOJIHOBO#M
nyamusM. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CrioHTaHHOE U BBIHYXACHHOC M3JIYUCHHUC.

YCTpOHCTBO M PUHLIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN
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aHajau3 (CIEKTPOCKOIT), ja3ep, KBAaHTOBBIMA

KOMIIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOACHUS U PErUCTPALIUU

SJICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  paTUOAKTUBHOCTU.  OMBITHI
Pezeppopna mno ompeneneHuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, O6eTa-, raMma-u3nydeHus. BiusiHue

PaaAnOaKTUBHOCTHU HaA JXHUBBIC OPraHN3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas moxpens siapa ['eiizenOepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

sapa. M3oTomnsl

7.3.4

Anbda-pacma. DIIEKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3ITyYeHUeE. 3aKOH  paJMOaKTUBHOIO

pacriaga

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sifpe.

Snepusie cuinbl. [ledekt maccs saapa

7.3.6

H,Z[epHBIe PCaKInU. I[CJ'ICHI/IC U CHHTC3

anep

7.3.7

Snepusii peaxkTop. TepmosinepHbIil
cuHre3. [IpoGneMbl UM NEPCHEKTUBBI
AIEPHOM  DHEPreTUKU. KOJIOTMYECKHe

ACIICKThI HﬂepHOﬁ OHCPIrCTUKU

7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOICUCTBHUS

7.3.9

TexHuueckue  yCTpPOWCTBA:  JO3UMETD,
Kamepa BwuibcoHa, SAEpHBIM peakTop,

aToMHasa OoMoOa
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7.3.10

[Ipaktnueckue pabotel. lccnemoBanue
TPEKOB YaCTHLL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro Heba. CosBesmus, spKue

3Bé3,Z[BI, IIJTaHCTHhI, UX BUAUMOC IBUXKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOI
TPYMIIBI. IImaHeTBI-rUrauTel u 15,4
CIIyTHHUKH, KApJIMKOBBIE IUIAHEThI. Maibie

Tenna CoTHEYHOH CUCTEMEI

8.3

Connne, ¢dorochepa u  armocdepa.

ConHeuHas akTUBHOCTH

8.4

Hctounuk sHeprun CosHua U 3B€371

8.5

3BE31pl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PaJNycC, TeMIIeparypa,
170:¢ B3aMMOCBSI3b. Jwnarpamma
«CTICKTPAJIbHBIA ~ KJIACC —  CBETHMOCTBY.
3BE34pI  TJABHOM  IOCIICAOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETHMMOCTbY IJIA

3BE3]1 [NIaBHOI MOCJIEI0OBATEILHOCTHA

8.6

##Par###BuyTpenHee cTpoeHue  3BE3L.
CoBpeMeHHBIE TIPE/ICTABIICHHS 0
nporcxokaeHnn u dpomonuu ConHia u

3BE31. DTanbl )KU3HU 3BE31

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas  cTpyktypa  [amaktukw,
pacmpezneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxenne wu nawkenue ConHia B
lamaktuke. Ilmockas wu  cdepuyeckas

noacucTeMbl [ aTakTuKu

8.8

Tuner ramaktuk. PaguoramakTukpn U

KkBa3apbl. UEpHBIE TBIPHI B AApax TaJaKTUK

8.9

Bcenennas.  Pacmupenue — BceneHHOM.

3akoH Xa0O0Oma. PasOeranme ranaxkTHK.
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Bos3pact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukToBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie npoGiembl

ACTPOHOMHUH
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 10 kmacc/ Msakumes ['.51., byxosnes b.b., Corckuit H.H. mox

penakiueit [lapdenteeBoit H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocBemenue»
» ®usuka, 11 kinacc/ Maxumes I'.J1., bByxoBues b.b., Yapyrun B.M. non

penakiueit [TapdpentreBoit H.A., AkunonepHoe o6mecTBo «M31aTenscTBo

«IIpocsenienue»
METOANUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

. I".A. Msaxumes, M. A. IletpoBa, C.B. CrenanoB ®usuka 10 k1. YueOHUK.

®duzuka 10 ki1.: yueOHUK Jy1si 0011e00pa3oBaTebHbIX opraHu3anuii. bazoBbiii
ypoBeHb. M.: [lpoda, 2020

2. A.I1. PeimkeBuy. CoopHuK 3a1a4 o ¢pusuke. Mocksa, Jpoda, 2005 - 2019 1.
3. Coopnuk 3amad o ¢pusuke 1 9 — 11 kimaccos. CocraButens I.H. Ctenanosa.
M.: «IIpocBemienne», 1996 r. 4. I'.B. Mapkuna ®@uzuka 10 knacc. [Toypounsie
rianbl o yuebnuky ['.51. Msakumesa, b.b. byxosuesa. B.: Yuurens, 2004.

5. Boakos B.A. [loypounsie pa3zpabotku no ¢pusuke. 10 kinacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 3aIaHUM JIJIs1 TEMATUYECKOTO M HTOTOBOTO KOHTPOJISL.
®usuka 10 knace. M.: «MuTennekr-Lentp», 2004 r. 7. C.M. AHIpIONIEYKHH,
A.C. CnyxaeBckuii. @uznka. «KOHCTpyKTOp»

CaMOCTOATENHBIX U KOHTPOJbHBIX padoT. 10 — 11 xmaccel. [Tocobue st
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yuuteneit. M.: IIpocsemienue, 2010
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4. duszuka: KoJIeKIus onbIToB. http://experiment.edu.ru/
5. ®usuKa: JIEKTPOHHAS KOJUICKIIHSI OTIBITOB.
http://www.school.edu.ru/projects/physicexp
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