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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszmke 0a30BOro YpOBHSI Ha YPOBHE CpeaHEro o0mero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHWH M TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpexacraBieHHbix B DPI'OC COO, a Takke C  y4eToMm
dbenepasibHON pabodveil MmporpaMMbl BOCIHTAHHMS W KOHLEIIUM TPENOJIaBaHus y4eOHOTO
npeamera «®duszuka» B oOpa3oBarenbHbIX —opraHuzauusax Poccuiickoir  ®epepauuu,
peanu3youX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpamMmbl 1Mo (U3MKE HAMpPaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcsi 10-11 knaccoB npu oOydyeHun uxX GHU3MKE Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoAa. [IporpamMMa 1o ¢pusnke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHHPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeAMETHBIM
pe3yabTataM OOY4YeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEATU3alUU MEXIIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAy4YHbIMHM Yy4eOHbIMM mpeameramu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKH Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOEGHHS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMeTHble, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pu3nKe BKIIOYALT:

e [UIAaHUpPyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM ypOBHE, B TOM UHUCIIE

NPeIMETHBIE PE3YJIbTaThl 10 To/1aM O0yUYCHHUS;

e cojepxaHue yueOHoro nmpeamera «Pu3nkay 1o rogam o0ydeHus..

dusuka Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUeCTBE yueOHOI0O
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA/] B CUCTEMY 3HAHHMH 00 OKpYy»XarolleM MHpeE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOpa3yroIui s eCTeCTBEHHO-HAy4HbIX Y4YeOHBIX
MPEMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBIICHHM, N3y4aeMbIX
XuUMuel, Ouosnoruei, ¢uzndeckoit reorpaduei u actpoHomuen. Vcnonbp3oBaHHE U aKTHBHOE
npuMeHeHne (U3MYecCKNX 3HAaHWIM OmNpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHI B cdepe DSHEpreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCA, MOJYYECHHs HOBBIX
MaTepHaloB C 33JlaHHBIMU CBOMCTBAaMU U Apyrux. M3yueHue pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHNE YMEHHMA
IPUMEHSATh HayYHBIH METOJ IO3HAHUS MPH BBHINOJIHEHUU UMU YUEOHBIX MCCIIEJOBAHUI.

B ocHOBy kypca ¢u3uku Ui ypoBHS CpeJHEro o0mero o0pa3oBaHus MOJI0KEH psf UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCEX Pa3/enoB (U3MKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOW, TaKk U
COBPEMEHHOW (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUHU ¢ Hell MaTepuan Kypca GU3UKU 00bETUHEH BOKPYT
¢buznueckux Teopuil. Benymmum B Kypce sBIseTcss (OPMUpPOBAHUE TMPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npennojaraeT MCIoJb30BaHHE T'YMaHUTAPHOTIO
noTeHIuaza GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gu3nku npearnoiaraetT 3HaKOMCTBO € IIUPOKAM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyerTcss MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJEPKaHMS,
MOCBSIIEHHBIX 3KOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpPEJHEro oOuiero oOpa3zoBaHUS
SBISIFOTCSL  u3nueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNA O CTPYKType MOCTPOEHUS
dbusndeckoil Teopud, poiu (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U TIPOIECCOB).

CucTeMHO-esITeTbHOCTHBIM OAX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkKae BCero 3a CueT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNnbHOCTH oOydatomumxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — ITO HUCIOJNB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOphIE B IporpamMme no (u3nke OOBETUHEHBI B OOIIMN CIHCOK
YUEHUYECKUX MPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpPHBIX pador,
MPOBOJUMBIX ISl KOHTPOJISI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAaMH O0pa3oBaTEIbHOTO
mpolecca UCXos U3 0COOCHHOCTE! TUIAHUPOBAHUS W OCHalleHus kabuHeTa (usuku. [Ipu s3Tom
o0ecrieurBaeTcs OBJQJICHHE OOYYarOIIMMHCS YMEHHUSMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PM3MUECKUX BEJIIMYMH M TIOCTAaHOBKY OIIBITOB MO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yIensieTcs PeleHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu sTom
IUIsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 334 C SIBHO 33JJaHHOM (DM3NYECKOI MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [l KadecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBSACHEHHE TMPOTEeKaHWs (PHUIUUECKUX SBICHHM W TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (DU3MUECKON MOAENU JUisi CUTyalluu MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PH3WKH Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOMHeTa (M3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKn  JOMHKHO OBITh HeoOXxoammoe JabopaTopHOE O0O0OpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHBIX B IporpaMme No (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalmoHHOe 00opynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C HPUHIIUIIOM
MUHHMaJIbHON JOCTaTOUYHOCTH M 00ECIeYMBAET IMOCTAHOBKY MEPEUMCICHHBIX B MpPOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMi JUIS WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe oOopyaoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacdyére OJHOTO KOMIUICKTa Ha IBYX
oOyuatomuxcs. TeMaTudeckne KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJDKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX TA00PATOPHIA.

OCHOBHBIMH LIETSIMH U3yUeHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

e (QopmHupoBaHUE HHTEpeca U CTPEeMJICHHS] OOYyYaroIMXCS K HAyYHOMY H3yUEHUIO

NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX COCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUH O HAy4YHOM MeETOJle¢ TMO3HaHusiA © (OPMUPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY KAIOLUM SIBIICHHSIM;



(dbopMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa W3yYeHUS OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3HKH;

(dopMupoBaHue YMEHUIH O0BSICHATD SBJICHUS C HCIIOIb30BaHHEM (PH3MUYECKUX 3HAHUN U
HaYYHBIX JOKa3aTeJIbCTB;

(dbopMupoBaHUe MPEACTABICHUN O PONU (U3UKH IJISI Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTmkeHue 3TUX 1enell o0ecrednBaeTcss pelieHHeM CIeAyIONIMX 3aJad B IPOIecce
M3YYeHHS Kypca QU3UKH HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHHUs:

MpUOOpEeTEeHNE CUCTEMBI 3HAHUK 00 OO0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKyY U IIEMEHTHI aCTPOPH3HKH;

dbopMupOBaHHE YMEHUW TMPUMEHATH TEOPETUYECKHE 3HAHUA M1 OOBSICHEHHS
GU3MYECKUX SBJICHUA B TPUPOJAC W Ui TPHUHITHS TNPAKTUICCKUX PEIICHUN B
IMOBCEAHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIIeHHs pPA3TUYHBIX 3a]a4 C SBHO 33JaHHONW (PU3UUECKOM
MOJIETIbIO, 3aJad, MOAPa3yMEBAIOIIUX CAaMOCTOSITEIbHOE CcO3JaHue (HU3HUecKoin
MOJIEJIH, aJICKBATHON YCIIOBHSM 3aJ1a4H;

MOHUMAaHWEe (PU3UYECKUX OCHOB WM TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOAAMHU CaMOCTOSITEIBHOTO IJIAHWPOBAHUS W MPOBEICHUS (PUIUIECKUX
OKCIIEPUMEHTOB, aHallM3a W  HWHTEpOpeTanud  WHOOpPMAIUU,  ONpeecHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yIbTaTa;

CO3/IaHH€ YCIIOBUM NI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUECKOM
NEeSATENbHOCTH.

Ha wusyuyenue ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpPEIHETO OOIIero oOpa3oBaHMS
orBoautcsa 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yaco (2
yaca B HEJICIIO).

[Ipennaraemsrii B mporpamMme 1o (GU3MKE ePEeUeHb JIA0OPATOPHBIX M MPAKTUICCKUX padboT
SIBJIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TpPOBEICHUS 1a00paTOpHBIX padboT
OTIBITOB C YYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatomuXCsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pazjen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
®uzuka — Hayka o mpupojae. Haydnble MeTOIbl MO3HAHHS OKpy»XKaroiero mupa. Pomb
SKCIIEPUMEHTA U TEOPHUH B IPOLIECCe O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (pu3nUecKux sIBICHUN U mpoiieccoB. Hayunble rumoresbl. Ouznyeckue
3aKOHBI ¥ TEOPUH. [ paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Pome u mecrto ¢usuku B (popMUpOBaHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIBbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnanorosble ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTH MEXAaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHONW TOYKH, MX MPOEKIMHM HAa OCU CUCTEMBI KoopauHaT. CiloxeHue NepeMelieHni U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpPsSMONHHEHHOE ABMxkeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMELICHUS] MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBobOogHOE nazieHne. Y cCKopeHue CBOOOIHOTO MaIeHUsI.

KpuBonuneiinoe naBwxeHue. J[BukeHuMe MaTepuaibHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKOpocThb. llepuonx u
yactoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETDP, JBUKEHHE
CHaps/10B, LICTIHBIE U PEMEHHBIE MTEpEAAyH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[Ipeobpa3zoBanre ABMKEHUI C UCTIOIH30BAaHHEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmoienue nBrkeHus Tena, OpomeHHOro MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenune yckopeHHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

WccnenoBanne  COOTHOLIEHUS ~ MEXKIYy  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PpPAaBHbIE IPOMEXKYTKH BpPEMEHM IpPU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue nBUKEeHUS apUKa B BI3KOM KUIKOCTH.
N3yyenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunun otHocutenbHOcTH ['anuned. [lepBoiii 3akon HeroToHa. HEpLMaibHBIE CUCTEMBI
OTCHUETA.



Macca tena. Cuna. IlpuHnun cynepmosunmu cui. Btopoiln 3akoH HbroToHa s
MaTtepHaIbHOMN TOUKHU. TpeTuit 3akoH HploTOHA [171s1 MaTepHaIbHBIX TOYEK.

3akoH BceMHupHOTo TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buapl Tpenust (mokosi, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXeHUs u cuna TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBIEHUS
MIPU IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynaTensHOE U BpaIlaTeIbHOE JABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuibl OTHOCHTEIBHO OCH BpaumeHus. l[lmedo cuibl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue ycTpoilcTBa M NPAKTHUECKOE IPUMEHEHHE: TOAIIMIHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHUE MHEPLIMH.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeQOopMaIiyH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MaJACHUU.

CpaBHeHHE CUJT TPEHUS TIOKOsI, KAYeHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecusi TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3zyuenne nBuxeHus: OpycKa Mo HAKIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKHHE M PE3UHOBOM
obpasie, oT ux jaedopmarnmm.

HccenenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonbl coOXpanenus 6 MexaHuke

Nmnynbc MaTepraibHOM TOYKHM (Te€la), CUCTEMBl MaTepUAIbHBIX TOYeK. VIMITyJIbC CUITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHs UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHIManpHast YHEPTUS YIIPYTO Ae()OPMUPOBAHHON MPYKUHBI.
[TorennmanbHas SHEPTUs Tela BOJIU3U MOBEPXHOCTH 3EMITH.

[loreHuunanbHble M HEMOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLUHUATIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS] MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHuecKre ycTpoilCTBAa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTEeHIMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa € TMOMOIIBI0 JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHl CUJIBI C M3MEHEHHEM MEXaHWYECKOM DSHEpPruM Tela Ha
IIpUMepe PaCTHKEHHsI pe3UHOBOTO KTy Ta.

Paznen 3. MoJiekyasipHasi pu3uKka 4 TepMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOIU Mmeopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OINBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddysms. Xapaktep ABWKEHUS U B3aUMOJCHCTBHUS YaCTHII
BeliecTBa. Monenu CTpOEHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX TE€T M OOBSCHEHHWE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojeined. Macca u pasmepbl MoJieKys. KonauyecTBo BeliecTBa.
[TocrosiHHas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenbcus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
uaealbHOrO ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIJIOBOrO JBIKEeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlansroHa. M3omporieccsl B Hi€aqbHOM Traze C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduyeckoe mpeacTaBieHue H30IMPOIECCOB: H30TEPMa,
M30x0pa, u3obapa.

TexHuueckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIKME JMCKPETHOE CTPOEHHE BellecTBa, QoTorpaguu MOJEKy
OpPraHUYECKUX COEIUHEHUM.

OmnbiTel 10 AU Py3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKCHHS.

Mopnens onsbita IlITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Mopaenb, HUTFOCTPUPYIOIIAs IPUPOLY IABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITBHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UIEATIBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

Omnpenenenue Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHH o0bEma
KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPAMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHaMuyeckasi cucreMa. BHYTpeHHSSl 3HEprus TEpPMOIAMHAMHUYECKON CHUCTEMBbI U
criocoOb! e€ uzmeHeHus. KonuuectBo TemnoTsl U pabota. BHyTpeHHss sHEprus 0lHOATOMHOTO
nJeanbHOro ra3a. Buapel teronepenaym: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3TyUYEeHHE. Y IebHas
TEIJIOEMKOCTh BelecTBa. KoaudyecTBo TEmIOTsI py TEIUIONEpeaaye.

[Tonsatne o0 anmabGatHoM mponecce. IlepBblil 3akoH TepMonuHamuku. I[IpumeHnenue
MIEPBOTO 3aKOHA TEPMOAMHAMHUKH K H3omporieccaM. [ padudeckas nHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh Mpo1eccoB B IPUPO/IE.

TernoBbie MamuHbL. [IpuHIMIE qeiicTBUs TermoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeIUIoBbIX MamuHax. Koaddumuent nonesnoro aeiicteus terioBoi mamuubl. [lukn KapHo u
ero KO3 UIMEHT MOJIE3HOTO JIEHCTBUSA. DKOJIOTHIECKUE TPOOIEMbI TETIOIHEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: JBUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPrHH Tella MPHU COBEPIICHWH DPAaOOTHI: BBUIET NMPOOKH W3
OyTBUIKH TIOJ JIEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3(Qupa B JATYHHOH TpyOKe MMyTEéM
TpeHus (BUICOIEMOHCTpAITH).

W3meHeHne BHyTpeHHeH sHepruu (TeMreparypsl) Tea Mpu Terionepeaaye.

OmnbIT 0 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHUs, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u  kuneHue. AOCONMIOTHAsT U
OTHOCHUTEJIbHAs BIAXKHOCTh BO31yXa. HachlleHHbIl nap. Y aenbHas Temaora napooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucramnuueckue u amop@Hble Tena. AHU30TPONHS CBOUCTB KPUCTAIJIOB.

XKunkxue xpucrtamsl. CoBpemeHHble Marepuansl. [lnaBneHne u Kpucraumsaunus. Y JenbHas
Terutora miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHu4YecKHe YCTpPOWCTBA W TPAKTHUECKOE IPUMEHEHHUE: THTPOMETP M ICHXPOMETP,
KaJIOpUMETP, TEXHOJOTHUH  TOJIYYCHUS COBPEMEHHBIX  MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACHIIIEHHBIX MAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

CrniocoObl U3MEpEeHus BIaXXHOCTH.

HaGmoienue HarpeBaHusl ¥ MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3MepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoauHaMuKka

Tema 1. dnexmpocmamuxa

OnekTpuzanus Ten. ONEeKTpUuueckud 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsiiOB.
[IpoBoAHUKY, TUATIEKTPUKH U MOTYTIPOBOAHUKHU. 3AKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. TodeuHslli  3leKTpUYeCKUl  3apsi.
Onektpudyeckoe rmone. Hanmpspk€HHOCTB diieKTpuueckoro o, [IpuHIMN Cyneprno3unun
ANEKTPUUECKUX moJieH. JINHNKM HanpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanekrpocratudyeckoro mois. [loTenuman. Pa3HOCTH NOTEHIMANOB.
[IpoBOHUKYN M AUDIEKTPUKH B DJIEKTPOCTATUYECKOM ToJIe. JIM3IIeKTprYecKasi IpOHUIAEMOCTb.

OnektpoémkocTh. KonzeHcarop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpocTBa M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE SJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHITUIT JCUCTBUS SIIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEN.



DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEJ.

[IpoBOHHKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHUecKas 3alluTa.

JIMDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIIOCKOTO KOHZEHCaTopa OT IUIOMAAW  IUIACTHH,
pPacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 371eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. llocmosannwtii Inekmpuyeckuit mok. Toku é paznuynvix cpeoax

DNEeKTpUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. McTouHMKHM TOKa.
Cuna toka. I1ocTOsIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DneKTpUYECKOe COIIPOTHUBJICHUE. VY nensHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCT 3MEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AyieKTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DJeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTHBIICHHS METAJJIOB
oT TeMriepaTypbl. CBepXIpOBOJUMOCTb.

DneKkTpu4YecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHass MPOBOAMMOCTH MOIYHPOBOIHUKOB.
CgoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPHOOPEI.

ONEeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIMTOB. OJIEKTPOIUTHUECKAs
aUccoLuanus. JIEeKTPOIIN3.

OnexTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENIbHBIN pa3psa. MomaHus.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHUE: aMIIepMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHU TOKa, JJIEKTpOHAarpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTHUBICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYITPOBOJIHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CwMmelaHHOEe COeTMHEHNE POBOAHUKOB.

[IpsiMmoe mu3MepeHue 3IeKTpOABMKYIIEH cuibl. KOpOoTKOe 3amMpIKaHWE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IPOBOAUMOCTD BO3AYyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3yueHne cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne  2IEKTPOABMXKYLIEH CHJIBI  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTUBJICHUSI.



Habmronenue anexrpoiusa.

MesknpeaMeTHbIe CBS3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISICTCS C y4ETOM
COJIEPKATENIBHBIX MEKIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKH, OWOJIOTHM, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nowsimusi, CBA3aHHBIE C HW3YYEHHEM METOJ0B HAYYHOIO IMO3HAHUS:
SBJICHHE, HAay4HbIM (QakT, rumnores3a, (u3ndeckas BeIUYMHA, 3aKOH, TEOpHus, HaOIIo/eHHe,
HKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuleHWe CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKuus, mnapadona,
rurepOoia, ux rpauKu U CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIUU: CUHYC, KOCHHYC, TAaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX IPOEKIUH Ha OCH
KOOpP/IMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: Mmexannueckoe ABMXKEHUE B JKUMBOH mpupoje, nuddysus, ocmoc, TermiooOMeH
KHMBBIX OPraHU3MOB (BH[bI TEIIONEPEauH, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBICHUS B
YKWBOW MpUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUJIKOCTEH U Tra3oB, IJIEKTPHUECKHUE
CBOWCTBAa METAJIJIOB, SJICKTPOJIUTHUYECKAs TUCCOIUAIINS, TaThbBAHUKA.

leoepaghus: BIaXXHOCTH BO3IlyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABMKEHUN C MCIIOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKH, WCIOJIh30BAHUE 3aKOHA COXPAaHEHHsS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTMH,  OJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MNpHUHTEp, dJIEKTpOHArpeBaTelbHble NPHOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPHOOPHI, TaTHBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaCHUMHAA UHOYKYUA

IlocrosiHHble MarHuThHL. B3anMopelcTBHE NOCTOSIHHBIX MAarHuToOB. MarHuTHOE IIOJIE.
Bekrop maruuTHON MHAyKUMK. [IpUHIMI Cynieprio3uLud MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHAyKIuy. KapTrHa TuHUI MarHUTHOM MHAYKINHU MOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1oj€ IpOBOAHMKA C TOKOM. KapTuHa NMHMHA MHIYKIUMM MarHUTHOIO IOJIS
JUIMHHOTO TIPSMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBIEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmwiT Opcrena. BzaumoaeiicTBrue mpOBOTHUKOB C TOKOM.

Cuna AMniepa, €€ MOJlyJib M HaIpaBJICHHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHue. J[B>kKeHuEe 3apsHKEHHOM 4YacTUIBl B
OJTHOPOJHOM MarHuTHoM noje. Pabota cuibl Jlopenna.

SIBneHne HBIEKTPOMAarHUTHOM MHAYKIUM. IIOTOK BekTopa MarHUTHOW WHAYKLHH.
DNEeKTPOABMKYIIAsI CUJIa MHIYKIUH. 3aKOH 3JI€KTpOMaruHuTHoi uuaykuuu dapanes.

BuxpeBoe anekTpuueckoe mosie. ODJEKTPOJABMXKYILAs CWIA HWHAYKIMM B IPOBOJHHKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM TOJIE.

[IpaBuno JleHna.

NHIyKTUBHOCTD. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHUuTHOE TOJIE.

TexHuueckue yCTpOWCTBA U TPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMATHUTBI, JIEKTPOJABUTATENb, YCKOPUTEIHN AIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS NEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUYW MarHUTHOTO TOJIS.

B3aumogeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBiIeHME HJIEKTPOMArHUTHOM UHIYKIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS! MarHUTHOI'O
MOTOKa.

SIBiIeHHE CAaMOMHIYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKHA C TOKOM.

UccnenoBanue AeCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sSBIEHUS AIEKTPOMArHUTHON MHAYKIIMH.

Pazgen 5. Koje0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbBIE KONEOAHUSA

Konebarenbnas cucrema. CBoOOgHBIE MexaHMueckue KonebOanus. [apmoHuyeckue
konebanus. Ilepmon, dactota, amrumtyga W ¢asa konebanuil. IIpyXUHHBIM MasTHHK.
MareMaTHueCKUil MasTHUK. YpaBHEHHE TapMOHUYECKHUX Kosiebanuil. IlpeBpaimieHue >Hepruu
IIPU FaApMOHUYECKHUX KOJIeOaHUX.

Koneb6artenbupiii kOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HIACATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTHs MEXIY MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusmu. dopmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPTUHM B HACATHBHOM KOJIeOaTeITbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KojeOaHUsAX. BBIHYXJIeHHbIE MEXaHUYECKHE KoJeOaHus.
Pe3onanc. BriHyX/1€eHHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHUsI.

IlepemennsbIil Tok. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBO, Tepenadya W TOTPEOJICHHUE SJICKTPHUUSCKON SHEPTHUU.
OKOJIOTUYECKHE PHUCKH TMpPU TMPOU3BOJACTBE IIIEKTposHepruu. KynbTypa uHCHIONb30BaHUA
AIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HU.

TexHuueckue ycCTpoilcTBa U INPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
TeHEePATOp MEPEMEHHOIO TOKA, JTUHUU JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeaIbHON CUCTEMBI (MIPYKUHHBIA MM MaTeMaTHYECKHUH
MasTHHK).

HaGmronenue 3atyxaronmx KojeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAIPsDKEHHS OT BpPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUH PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTPOIEpPEeIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TTEPHOAA MAJIbIX KOJIEOAHUH Tpy3a HAa HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOIO TOKa B LENM U3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTopa, KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnyeckue BOJIHBI, ycloBHs pacrpoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHus
u panuHa BonHBL [lomepeunble W TpoaonbHBIE BOJHBL. MHTepdhepeHuus u AUPpPaKIUS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJNEKTPOMarHUTHHIE BOJIHBL. YCIIOBUSI M3JIYy4YEHMs AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexrtpomarnutHoil BoiHe. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TMpeNOMJICHHE, Tmoyisipu3anus, audppakmus, uHTepdeperuus. CKopocTh
AJIEKTPOMATHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHNe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnOCBA3M U TeNeBUACHU. Paaronokanusi.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHME: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEAMIMHE, Pajap, pajiuoONpUEMHUK, TEJIEBHU30p,
anTenHa, Tenedon, CBY-meup.

Jlemoncmpayuu

O6pazoBaHue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Ten0 kKak HCTOUYHUK 3BYKa.

Habmoienue orpaskeHus: U MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Habmronenue untepdepeHun u Audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
KoJIeOaHuH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHE, MPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpssmonnHeliHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBera. To4ueUyHBI UICTOYHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpaxeHus cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpEIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomieHusa. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroia MOJHOTO BHYTPEHHETO
OTpa’KEeHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. L[BerT.



CoOupatonie ¥ pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
oNnTHUYecKas cuijia TOHKOM nuH3bl. [locTpoeHne n3o0paxkeHnii B COOMPAIOIINX U PacCEUBAIOLINX
nuH3ax. PopMyIia TOHKOMW JIUH3BIL. Y BEIMYEHHE, JaBaEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. HWuTtepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmust  cera. [IudpakumonHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M MpPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(pakiroOHHAas
pemETKA, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHEtHOE pAacpOCTpaHEHUE, OTPAKEHHWE M IMpelnoMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlosnHOE BHYTpEeHHEE OTpakeHHne. MoJenb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHU B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIa.

Hab6mronenue natepdepeHnmm crera.

Hab6monenue qudpakiuu cera.

Habmonenue nucnepcun cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBIL.

[Tomydenue cekTpa ¢ TOMOIMIbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue nokasaresns NpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Hab6mronenue aucnepcnn cBeta.

Pa3nes 6. OcHOBBI cieIHAJILHON TEOPHH OTHOCHTEIbHOCTH
I'paHunpl NPpUMEHMMOCTH KJIacCHYeCKOM MexaHukd. IlocTymarel crnennanbHOW TeOpuu
OTHOCUTEJIbHOCTU: HHBAapUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMme, IPHUHIMII
OTHOCHUTEIBHOCTU DWHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMelJIEHUE BPEMEHU U COKpAIEHUE JTUHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13p MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUs MOKOS.

Paznen 7. KBanroBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oronbl. @opmyina [lnanka cBs3u dHEPrUM (POTOHA C €ro YaCTOTON. DHEPIUsS U MUMITYJIbC
dotoHa.
OtkpeiTue u wuccienoBanue (orodpdexkra. Ombitet A. I. CromeroBa. 3aKOHBI
dbotordexra. Ypasuenue DitHmrerina s potoddpdexra. «KpacHas rpanuia» horodddekra.
JlaBnenne cBera. OnbiTel [1. H. JIeGenena.
XuMuyeckoe JecTBHE CBETA.



TexHudeckue ycTpoiCTBa M TpPAKTHUYECKOE MpUMEHEeHHe: (OTodTeMeHT, (OTOAATUHK,
COJIHEYHasi OaTapesi, CBETOINO/.

Jlemoncmpayuu
®dotorhPexT Ha YCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO GoTOdPdeKTa.
Cetoauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuto o -yactun. [lnanerapHas
Mozenb atoMa. [locrynarel bopa. 3nyuenue u norsiouieHre GOTOHOB MpU MEPEXOJIE aToma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CHekTp ypoBHEH SHEpruu aroma
BOZOpPOAA.
BonHoBbie cBoiicTBa yactull. BonHel ae bpoitnsa. KopmyCKysspHO-BOTHOBOW Tyalu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYEHUE.
TexHuueckue yCTpoMCTBA M NPAKTUUYECKOE TPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopaa.
Omnpenenenne AIMHBI BOJIHBI JIa3epa.
Hab6ronenue nuHEHYaThIX CIIEKTPOB M3TYUYSHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol
Habmoienue nuHeivaToro cnexkTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTb  CTPOEHUS  sJpa. OTtkpbiTHE
panuoaktuBHOCcTH. OTBITH Pesepdopna mo onpeneneHuio cocTaBa paaioakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeiTpoHa. Hykmonnas moxenb snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.
Anbda-pacniaf. DNEKTPOHHBIH W MO3UTPOHHBIN OeTa-pacman. ['amma-uznmyueHue. 3akoH
PaaMOAKTUBHOTO pacnaja.
DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHble cuibl. JledekT Macchl spa.
SAnepHble peakuuu. JleJIeHUE U CUHTES sIIEP.
SAnepusiii peaxtop. TepmosinepHsiii cunTe3. IlpoOieMbl M NEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPTreTHKU.
DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS ¥ PETUCTPALH 3JIEMEHTAPHBIX YaCTHI.
dyHaameHTanbHble B3auMoeiicTBusl. EAMHCTBO (hn3nueckoil KapTUHBI MUpa.
TexHnueckne ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHna,
SAIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH



Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMUM.

Bun 3Bé3aH0r0 Heba. Co3Besnus, spKue 3BE3MbI, ITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cuctema.

Connne. CosHeuHass akTMBHOCTb. McTounuk sHeprum CosHIA M 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JlnarpamMma «CHEKTpajbHBIM KJIacC — CBETHUMOCTBY». 3BE3MBI
[JIABHOM TIOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE37 TJaBHOM
Iociea0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNN U 3Boonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnneunsiit [1yTs — Hama [Manaktuka. [Tonoxxenue u agumxenue Connna B [Nanaktuke. Tums
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
Bonbuioro B3peiBa. PennkToBoe usnyyeHue.

MacmrabHasi cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxkue nabnooenus

HabmroneHust HeBOOPY>KEHHBIM IJ1a30M C MCIMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
IUI OTIpE/IETICHUS MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

Hab6monenus B reneckon Jlynsl, uiraner, Maeunoro [TyTu.

O0o0marouiee NOBTOPEHNE

Ponbp ¢u3ukum U acTpOHOMUU B SKOHOMHYECKOHM, TEXHOJIOTHUYECKOH, COIMATbHOU U
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pPOib W MecTOo (U3WKM W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYeCKOl KapTHHE MUpa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEICTAaBICHUMN O IpUpOJE.

Me:xknpeamMeTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymecTBISETCS C Y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAY4YHOTO TO3HAHMUSA:
sBIICHUE, Hay4dHbId (pakT, rumoresa, (u3myUeckas BeIMYUHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmieHUe CHUCTEMbI YpaBHEHUH, TPUTOHOMETpHUYECKHE (PYHKIIUH: CHHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYHKIHUH,
MPU3HAKU N0JI00MS TPEYTrOIbHUKOB, ONPEEIICHNE TUIOMIAIU TUIOCKUX QUryp u o0bEMa Te.

buonocusa: snextpuueckue SBICHHS B >KMBOW MPUPOJE, KoyieOaTelbHbIE IBUKECHHUS B
KUBOM MPUPOJE, ONTUYECKUE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE pagualuyd Ha >KUBBIC
OpPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMIECKON PEHIETKH, CTIEKTPAIbHBIN aHAJIH3.

leoepaghus: MarHUTHBIE TIOJNIOCA 3€MIIH, 3aJIe)KM MAarHUTHBIX pyJ, GOTOChEMKa 3eMHOM
MMOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPACECHUI.



Texnonocus: NTUHUM JIIEKTPOIIEpenad, TeHepaToOp MEPEMEHHOIO TOKa, JJIEKTPOIBUIaTelb,
WHAYKIMOHHAsT TeYb, pajxap, paJuoNpHEMHUK, TelNeBH30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONITHKA, COJIHEYHAasi OaTapesl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenune ydeOHoro mpeamera «dusmka» Ha ypoBHE CpeaHEro o0imero oOpa3oBaHUs
(0a30BBIi  ypOBEHB) MOJDKHO  OOECIICUMTH  JIOCTMKCHHE  CJICIYIOIIUX  JINYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHUS y4ueOHOro mpeamera «DPu3uKa» MOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIMXCsl PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOSXKIEHUA, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEecTBa,
pacHIMpEeHne >KMU3HEHHOTO OMNBITa U OMbITa AESITEILHOCTH B IMPOIECCE Peah3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1E€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKoOro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH  OOydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIEeCTBa;

MPUHITHE TPATUIMOHHBIX OOIICYEIIOBEYSCKUX TYMAHUCTHUECKUX H JIEMOKPATHYCCKHX
LICHHOCTEIH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpPEcaxX Ipa)KIaHCKOro OOILecTBa,
y4acTBOBaTh B CAMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHE B3aUMOJCHCTBOBATh C COLHUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM M BOJOHTEPCKON NESTENbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH POCCUHCKON TPaKTaHCKON MJICHTUYHOCTH, TAaTPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHHUS,

CIOCOOHOCTh OLIEHHWBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHSI, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILEHHE K MUPY, BKJIIOYAs 3CTETUKY HAy4HOrO0 TBOPYECTBA, MIPUCYILETO
¢buznyecKoil HayKe;

5) TpyA0BOIr0 BOCIMTAHUSA:

UHTEpeC K pa3iuyHbiM cdepam npodecCHOHANbHON AESITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp OymIyIIeH
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa3oBaHHIO B oOnactu (pu3MKu Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0J10rMYEeCKOro BOCIMTAHMS :

c(OPMUPOBAHHOCTh 3KOJOTHYECKON KyJIbTYpbl, OCO3HaHUE TIJI00AIBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIeM;



IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUII B OKpY)KAIOIIEH CpeAe Ha OCHOBE 3HAHMS
LeJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacilipeHHe OIbITa JI€ATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHUM 110 (pU3HKe;

7) HeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOU JeATEeNIbHOCTH, TOTOBHOCTh B IpOLECCEe U3yUeHHs (U3HUKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUSI
ba3oBble Jjornueckne geMcTBUS:

CaMOCTOSITENTLHO (DOPMYJTHPOBATh W AaKTYaJIM3UPOBATh TNPOOJEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIENATh IENH IeATeILHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIaH PEIICHUS MPOOIEMBI C YUETOM aHAIIM3a UMEIOIIMXCS MaTepPHAbHBIX
1 HEMaTepPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIHLHOCTH, OICHHBATh COOTBETCTBHE pPE3YyJIbTATOB IETISM,
OIICHWBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMOJIHATH pPadOTy B YCIOBHSX PEATBLHOTO, BHPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pPa3BUBATh KPEATHUBHOE MBIIIUICHHUE MPH PEIICHUH KU3HECHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTeabCKue AeiiCTBHSL:

BIIQ/ICTh HAYYHOM TEPMMHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W MeToAaMH (pu3mdeckoi
HAYKWU;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOW M MPOEKTHOHN JEATEIHHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJCPIKAHUS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BHJIAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIINH,
npeoOpa3oBaHUI0 W NPHUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYyallMsX, B TOM YHCJE MpHU
CO3/IaHUU yUEOHBIX MMPOCKTOB B 00JIACTH (PU3UKU;

BBISBJISITH MPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyallU3UpPOBaTh 3a/adyy, BBIJIBUTaTh
TUMOTE3y €€ pEIICHUs, HAXOIUTh AapryMEHTBI JUIS JIOKA3aTeNbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh NapaMeTPhl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh IONYYCHHBIE B XOJAC pEIICHUS 3aJaqdl  PEe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJladyd B 0Opa30BaTEIIbHOW JIESATEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (DUBHKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETbh MIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.



Pabora ¢ unopmanmeii:

BJIAJIETh HaBBIKAMU TMONy4YeHHs HH(OpMAIK (PU3UIECKOTO COJCPKAHUS M3 MCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TIOWCK, aHaliW3, CHCTEMAaTU3alHUI0 U
MHTEPIIPETannio HHYOPMALIUH PA3THMYHBIX BUIOB U (OPM MpEICTaBICHUS;

OLIEHUBAThH JJOCTOBEPHOCTh WH(OPMAIIHH;

UCIIONIb30BAaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHI B
pEUICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3alMOHHBIX 3a/1ad C COOIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPAaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/IaBaTh TEKCTHl (PU3UUECKOTO COJEpKAHHA B PA3MUYHBIX (Qopmarax ¢ ydEéToM
Ha3HAueHUs WHPOpPMALMU U I[ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYIO (GOpMy
NPE/ICTaBICHUS ¥ BU3YaTH3aIIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBISTH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh NPEANOCHITKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(PIHUKTHI;

Pa3BEPHYTO U JIOTMYHO H3jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAH/HON U MHIUBUYJIBHONU PaOOTHI;

BEIOMpATh TEMATHKY W METOIBl COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIbHOCTH, OpPraHU30BbIBATH WU KOOPAMHHPOBATH
NEUCTBUA O €€ JOOCTHXKEHHUIO: COCTaBJIATh IUIaH JEHCTBUM, pacCIpedessiTh POk C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIA/A M KAKJOTO yYACTHUKA KOMAHJbI B OOIIUN pe3yibTatT
o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIC MPOEKTHI, OLICHUBATh HMJICU C TO3WIIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B pA3JIMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIUATUBHBIM.

PerynasiTuBHbIe yHUBepcaJIbHbIe Y4eOHbIE 1eiicCTBUS
Camoopranusanms:
CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATENFHYIO NEATEIBHOCTh B 00JIACTH (PU3MKH U
aACTPOHOMUH, BBISBIIATH MIPOOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTaBIISATh IUIAaH pEIICHUs PACYETHBIX M KAYEeCTBEHHBIX 3ajay, IUIaH
BBINIOJTHEHUSI TMPAKTUYECKOW paboThl € YYETOM UMEIOUIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MO’KHOCTEH U MPEIOUYTECHHI;
JaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTESHUH;
JieNaTh OCO3HAHHBINA BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
crocoOCcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO JPYIUIMA B 00OJacTu (Ppu3ukw,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCThH, OICHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX Z[efICTBI/Iﬁ
Y MBICIIUTEIFHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

yYMETh OLIECHUBATh PUCKUA U CBOEBPEMEHHO NIPUHUMATH PEIICHHUS TI0 UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJTU3E PE3yJIbTATOB JCATEIIEHOCTH;

MNpUHHUMATDh C€6H, IHOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHUX MPU aHAIIU3E PE3YJIbTATOB EATEIHHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH.

B nmponecce JOCTUKCHHUA IMYHOCTHBIX PE3YJILTATOB OCBOCHU ITPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHS cpefHero oOmiero o0pazoBaHusl y O0ydYarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEATOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS Pa3BUTHs COOCTBEHHOMN 3MOIIMOHATBLHOMN cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPCryJImpoBaHus, BKIIIOYAKOIICTO CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aMalTHPOBATHCS K AMOLMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, 6I)ITB OTKPBLITBHIM HOBOMY,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE IEHCTBOBAThH HCXOJSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJ'IIO'—IaIOH_[eﬁ CIIOCOOHOCTh ITOHHUMATh OMOIHMOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUYUTBIBATh €T0 TIPU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIIEHHS C APYTUMH
JIFOIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHHMA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJIOTMH, B MPAKTHYECKOU
NESATEIILHOCTH JIFOJCH;

YUUTBIBaTh TPaHMLbl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpIMaJbHasg cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPJOE TENO, MJCAIBbHBIA ra3, MOJIEIH
CTPOECHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM 3JIEKTPUUECKUHN 3apsij NPU pEIICHUU
bu3HYecKuX 3a/1a4;

pacrio3HaBath (hU3NYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETHUYECKOH TEOpUU CTPOCHMSI BEIIECTBA U AJIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBIJKEHHE 110 OKPYXKHOCTH, HHEpLHMs, B3auMmojeiictBue Ten, auddysus, OpoyHOBCKOE
IBYKEHHE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel IpU HarpeBaHUU
(oxJ1aXxkaeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, TUIABIEHUE, KPUCTAIIIN3ALus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, MOBBIIICHNUE JABJICHUS Ia3a IPU €r0 HarpeBaHUM B 3aKPbITOM
cocylle, CBA3b MEXKIy IapaMeTpaMHM COCTOSHHUS Ta3a B M30IpOLEccax, AJIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;



OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3Ysl (U3NUECKUE BEIWYMHBI: KOOPJIUHATA,
IyTh, NEpPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprusi, NMOTEHIHMallbHas D3HEPrus, MeXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb; IpH
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIB3YEMbIX BEIMYUH, HX
0003HAYEHUS U €IUHUIIbI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (QPU3MUYECKYIO BEIUYUHY
C JIpyTUMH BEIIMYMHAMH,

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOI0 [JBWKEHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPTusi, padoTra ra3a, KOd(QQHUIMEHT MOJEe3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHUHU TPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIONIB3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEJTUYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsij, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIONb3yeMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

aHATM3UPOBaTh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Yys (U3NYECKHE 3aKOHBI H
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPaHEHHsI UMITYJIbca, IPUHIUI CYNEPIIO3ULIUN CHII, TIPUHIIUI
paBHOINPABUsI UHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMYECKONM JHEPIHU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ aOCOJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOEe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI ISHCTBUSL MAIIMH, MPUOOPOB M TEXHUYECKUX yCTPOICTB;
pas3nnyaTh yCcaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJHATH JKCIEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3UYECKHX SBJICHUM W MPOIECCOB C
UCTOJNb30BAaHUEM MPSAMBIX U KOCBEHHBIX HW3MEPEHUH, TNpu 3TOM  (QOpPMYyJIHUPOBaATH
npobiemy/3agayy M TUNOTe3y y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHUPOBATH BHIBOKI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJIh30BATh M3BECTHBIE METOJBI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yIbTaThbl
MOJIyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJIE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIENOBAHUN B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONB3YS
(bu3nyeckre 3aKOHbI M MIPUHIMIBI, HA OCHOBE aHAJIN3a yCIOBHS 337a4l BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIENIATh (U3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'0 3HauUeHHs (pU3NUeCcKOl BEINYHHBI,



pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHM HENPOTHUBOPEYMBYIO LIETIOYKY
paccyXJIeHH ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCTIONB30BaTh TMPH PEUICHHHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHEIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMM U IPEJICTAaBICHHs y4eOHOH u
HAy4YHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHIo;

IPUBONUTH NMPUMEPHI BKJIAJa POCCUICKHX M 3apyOeKHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HaYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecriedeHnst 6€30MaCHOCTH MIPU OOPAIIEHNH C TPUOOPAMH U TEXHHUYECKUMH yCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeie;

paloTaTh B IPYIIIE C BBHIIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi MpooIIeMBl.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

JIEeMOHCTPHPOBATH HA MPUMEpPaxX poiib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B IPAKTHYECKOU
JESITeNbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
ANIEKTPUYECKUM 3apsii, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sI/Ipa MIPU PEeLIeHNU GU3NUECKUX 3a/1a4;

pacro3HaBath (hU3MYECKHE SIBJICHUS (MIPOLECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBUE MAarHUTHOTO IIOJII Ha HPOBOAHMK C TOKOM M JABWXKYILIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPaXKEeHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanekrpuueckuii 3¢ dekt (porodddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYaTOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIUCHIBAaTh W3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIEC SBIEHUS (IPOLECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsil, CHWJIa TOKa, OJIEKTPUIECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIas CHIIA,
paboTa TOKa, MHIYKLMS MarHUTHOrO Mois, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepUoJ M 4yacToTa KoyieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUja TOKA B MPOLIECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHME M ONTHYecKas CHJIa JIMH3bI, IPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M €JUHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BETHUYUHAMU;

ONMCHIBATh HW3YyYEHHBbIC KBAaHTOBBIC SIBICHHUS W IPOIECCHI, HCIONB3YS (u3myeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUsS U
uMIynbc (OTOHA, MEPHOA IoJypaclaja, SHEpPrus CBSI3M ATOMHBIX s€p, IPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C IPYTHMH
BEITMYMHAMU, BBRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3UYECKHUE IPOIECCHl W SIBICHUS, HCIONB3YS (PU3UYECKHE 3aKOHBI U
NpUHUMIBL: 3aKk0OH OwMa, 3aKOHBI IIOCJHENOBATEIBHOIO M NApaJUIEIbHOIO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeHHa st ¢oTrodPdekrra, 3aKOH COXpPaHEHHsS] DHEPrHH, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAHEHUs »JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachajaa, MpU 3TOM pa3indyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHE M YCIOBHs (TpaHUIIbI,
00J1aCcTH) TPUMEHUMOCTH;

ONpeJeNATh HAIPABICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cwiibl AMriepa u cuitbl Jlopenna;

CTPOHTH U OMHCHIBATh N300pakeHre, CO3/1aBaeMOe IIIOCKUM 3€PKaJIOM, TOHKOM JTHH301;

BBITIOJHATH JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SBJICHHM W TPOIECCOB C
UCIIONB30BAHMEM TPSMBIX W KOCBEHHBIX UW3MEPEHH: TMpH O3TOM  (HOPMYITHpPOBATH
mpobiieMy/3ajady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMUTE OMBIT U JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISATh TPSIMbIE U KOCBEHHbIE HU3MEpPEHUS (PUINYECKUX BEIUYHMH, TPUH ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METOJAbl OLIEHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEeIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJTMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOIYYEHHOW 3aBHCUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W rpaduKoB, JenaTh BHIBOJLI IO pe3yibTaTaM
HCCJIEI0BAHMS;

coOmogaTh mpaBuia 0E30MacHOro TpyJda TNPH IMPOBEICHUM HCCIEIOBAHUN B paMKax
Y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M MPOCKTHOH  JESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOro 000pyA0BaHUS;

pemate pacu€THble 3a/Jadydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3UUECKYIO
MOJIeTIb, BBIJICIATh (PU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOMUMBIE IS €€ pelIeHHs,
MIPOBOANTH PACUEThI U OIICHUBATH PEAIbHOCTh MMOJTYYCHHOTO 3HAYCHHS (PH3UYECKON BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHU ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

UCTIONL30BAaTh TIPU  PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAllM U MpPEJICTaBICHUS y4eOHOW U
Hay4YHO-TIOMYJIIPHON HWH(POPMAIMK, TOJYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMAILIUIO;

OOBSCHATH MPUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB, Pa3inyaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOSKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BAaTh TCOPCTHUSCKHE 3HAHUSA 10 (U3UKE B TOBCEAHCBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, IS
COXPAHEHUS 3[I0POBBS U COOIIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyHnbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bub6mmoreka [JOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazaeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUHU

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7




2

bu6mmoreka [{IOK

3.2 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHble COCTOSIHUSI BEIIECTBA Bubnuoteia LIOK
3.3 P B ' 5 https://m.edsoo.ru/7f41bf7
@da30BbIe NEPEXObI )
Hroro no pasneny 24
Pa3nen 4. JIEKTPOIUHAMUKA
bu6mmoreka [{IOK
4.1 DIEeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBIN AAEKTpUYECKUM TOK. TOKH B Bubnwoteia LIOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
pa3IMYHBIX Cpeaax 5
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHUe pa3iesioB H TeM nudpoBbIe
Ne i/m P KoHnTpoibHbI IIpakTH4eckue (ucpp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypcebl
Pa3nen 1. JIEKTPOJIUHAMUKA
MarauTtHoe 1osie. DJIeKTPOMarHuTHAS bubmmorexa OK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKIIAS .
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHHYEeCKUE U 3JICKTPOMArHUTHBIC buomiorexa LOK
2.1 P 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHUsI
[
MexaHHYeCKHE U 3JICKTPOMArHUTHBIC bubmmorexa OK
2.2 P 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
c
but6mmoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHOBBI CIELIMATILHOW TEOpUU
OTHOCHUTEIIEHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/7{f41c97
c




Hroro no pazaeny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
bubnuoreka [JOK
4.1 DJIeMEHThI KBAHTOBON ONTHKH 6 https://m.edsoo.ru/7f41¢97
c
bu6nuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97
(¢
but6mmoreka [JOK
4.3 ATOMHOE S71pO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazaeny 15

Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

but6mmoreka [{OK
5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97
(¢}
Hroro no pasneny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE
but6mmoreka [{OK
6.1 O6o0maroree MOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




INIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
o KounuecTBo yacos Mara JIeKTPOHHBIEe IH(POBbIE
. Tema YpokKa Beero KOHTpOJIbeIe HpaKanecKne H3y4YCeHHU 06pa3OBaTeJ'lebIe
padoThbI padoThI s pecypcbl
®usnka — HayKa O MPHUPOJIE.
1 Hayunsie MeT(})],Z[BI nofoHIfﬂ 1 bubmorexa [OK
https://m.edsoo.ru/ff0c32¢2
OKPY’KaOIIEero MUpa
Ponb 1 mecTo dusuxu B
bopMHPOBAHUU COBPEMEHHOM bubmuorexa [JOK

2 . 1
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JCATEIHHOCTH JIFOIEeH
Mexannueckoe IBIKECHHUE.

3 OTHOCHTEIIPHOCTh MEXaHHUYECKOTO | bu6mmoreka [{OK
newkenus. [lepememnenue, https://m.edsoo0.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npsIMONIMHENHOE 1 bubnnorexa [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE ITPSIMOJIUHEIHOE 1 bubnnorexa [IOK
JIBIDKCHUC https://m.edsoo.ru/ff0c372¢
CBoOoaHoe majieHne. Y CKopeHue bu6mmoreka [JOK

6 1
CBOOOJTHOTO TaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABMKEHHUE.

7 ,Z[I]:I/DKeHI/Ie MaTepraJIBHOﬁ TOYKH 110 1 bubmuorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [IpyHIMT OTHOCUTENBHOCTH 1 bu6mmorekxa [JOK

lNanunes. UnepuuanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3bed




otcyeTta. [lepBbiii 3akoH HeroToHa

Macca Tena. Cuia. [Ipuaiun

bubmnoreka [HOK

? cynepriosuit cut. Brop OvaaKOH https://m.edsoo.ru/ff0c3bed
HeroToHa 117151 MaTepranbHOM TOUKU

10 Tperuii 3akoH HeroToHa 1uist bubnnorexa [IOK
MaTepHAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TSYKECTH. Hell:BasI KOCMHYECKast Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [{OK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tperus. Koo dunment

13 Tpenust. Cuiia CONpOTUBIICHUS TTPU bubmuorexa [{OK
IBUKEHUU TeJIa B )KUAKOCTH WIHA https://m.edsoo.ru/ff0c3{76
rase
[TocTymarensHOE U BpalaTeabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cubl. [lmedo cubl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO TeNa
Nmitynsc MaTepHaIbHON TOYKH,

15 CHCTEMbI MaTEPUAIbHBIX TOYEK. bubnuorexa [{OK
WMy ibe crutbl. 3aKOH COXPaHEHHSI https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTHBHOE IBMKCHHE
PaboTa 1 MOIIHOCTh CHIIBL.

16 Kunernueckas sHeprus bubnnorexa [IOK
MaTepuanbHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MCHECHUU KHHETHYCCKOW YHEPTHH

17 [ToTreHumanpHas SHEPTHUs. bubnnorexa [IOK




[ToTreHumanbHast SHEPTUS YIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTreHumanbpHast SHEPTUs TeNa
BOJIM3H NMOBEPXHOCTU 3eMIIN

https://m.edsoo.ru/ff0c461a

18

IToTenmuanbHBIE U
HETIOTeHIMaJIbHEIC CUJIBI. CBA3b
paboThl HEMOTCHITMAIBHBIX CHII C
W3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHHUYeCKON
SHEPTHH TeJa Ha TIPUMeEpe
pacCTSHKEHUS! PE3MHOBOTO KTy Ta»

20

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpAHEHUS B MEXAHUKE)

bubmnoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

bubmnoreka [HOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJCHCTBHUS YaCTHIl BEIICCTBA.
Mopenu cTpoeHus Ta30B,
JKUJIKOCTEN U TBEPJBIX TEIl

23

Macca monekyin. KonnyectBo
BeniecTsa. [locrosnHas ABoragpo




Temnosoe PaBHOBCCHC.

24 Temneparypa u €€ u3MepeHue.
IIIxana remneparyp Llenbcus

)5 Uneanpuerii raz B MKT. OcHOBHOE bu6mmoreka [JOK
ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOcouoTHas Temreparypa Kak Mmepa

2% CpeHEel KHHETUYECKON SHEPTUU bubnuorexa [{OK
JIBUKEHMSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lampToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabota

)% «HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMH COCTOSTHUS
Pa3peKEeHHOTO Ta3a»

29 H3onponeccel B ua€aIbHOM rase u bubnnorexa [IOK
uX rpauuecKoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3MeHeHus. KomnuecTBo bubmuoreka [{OK
TETUIOTHI U paboTa. BHyTpeHHs https://m.edsoo.ru/ff0c5952
HHEPTHUsl OJJHOATOMHOIO U/1€aTbHOTO
rasa

31 Bunae! reruionepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEMIOEMKOCTH BEILIECTBA.

1 KonuuecTBo Temnotsl mpu bu6nuorexa [IOK

Terionepenave. AnnadaTHbIN
npoiiecc

https://m.edsoo.ru/ff0c5¢36




[TepBblit 3aKOH TEPMOAMHAMUKH U

bu6mmoreka [JOK

33
€ro MpuMEeHEeHHe K H30TpoIeccaM https://m.edsoo.ru/ff0cSefc
Heo06
o | e soon
pHpoZe. P https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHKH
35 [Tpunmun nevicreus u KT/ bubmnoreka [IOK
TETIJIOBOW MAallIMHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIT{
37 DKosornyeckue mpoodIemMbl
TETUIODPHEPTETHKHU
0606 i
38 «MO nmsﬁfﬂja?ﬁ nka. OCHOBBI Bubmmorexa IOK
OIeyIp S, LCHO https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHKID)
K 0
| e
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKID)
40 [TapooOpa3oBaHue U KOHACHCAITHS. bu6mmoreka [JOK
Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AG
I e
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
A
12| ot sprerainon. Kot buomrorexa LIOK
P F A https://m.edsoo.ru/ff0c6510
Kkpucramuisl. COBpeMEHHbIE
MaTepHabl
43 [LnaBnenue n KpucTaIM3aLKS. bubmmoreka [[OK

VY nenbHasg TerwioTa IUIaBJICHUS.

https://m.edsoo0.ru/ff0c6708




CyOnmumarust

44 YpaBHeHHE TEIJIOBOTO OaslaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tei. DIeKTPUIECKU i
45 3ap${)1.pI[BaL:3Hz[a BJICKTpI/ILII;CKI/IX bubmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsi/ioB
[IpoBOAHUKY, TUINEKTPUKU U
46 H(l):)HyH;[OBOI[HIfKI/I. 3aK(I:H bubmorexa HOK
https://m.edsoo.ru/ff0c6bee
COXPaHEHUS ANEKTPUIECKOTO 3apsa
B3aumoneiictBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHHI?I I;nﬂempI/IquKHﬁ Bubmmorexa IOK
https://m.edsoo.ru/ff0c6ced
3apsn
Hanpspk€HHOCTD 31eKTPUYECKOTo
43 nosis. [IpuHumn cynepnosuuuu bu6nuorexa [IOK
AICKTPUYECKUX mojiel. JInaum https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pabora cuit a5ekTpocTaTu4eckoro
49 OIS, HOTGHHI/I&]‘IPP&SHOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOAHMKY M TUIIICKTPUKHU B
50 BHI)CKTp)(I)CTaTI/IIIelj)KOM HZIjIe. Bubnmorexa IOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckasi IPOHULIAEMOCTD
51 DnekrpoémkocTs. Konaencarop bubmuorexa LIOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHneEcaTopa. DHeprus Bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHACHCATOpa
53 JlaGopaTtopHas pabora "M3mepenue




3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpyuHIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHHOTO
arnrmapara, CTpyMHOro mpuHTEpa.
DIIEeKTPOCTAaTUIECKAs 3aINUTA.
3azeMiIeHUE AIEKTPOIIPUOOPOB

55

DNEeKTpUYECKUHN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cwuita Toka. Hampsikenue.
Conporusnenue. 3akoH Oma Jist
ydacTKa Lenu

56

[NocnenoBarenpHOE, MTApaIIEIBHOE,
CMEIIaHHOE COeIMHEHNE
poBOIHUKOB. JIabopaTopHas
paborta «M3yueHue cMenaHHOTO
COCIIMHEHUS PE3UCTOPOB)

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTE
AIIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bubmnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11t TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMbikanue. JJaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHslil ypok. KonTponbHas

paboTa mo Teme

113 "
JeKTpOoIUHAMUKa" /

Bcepoccuiickas npoBepo4Has

paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56




60

O06o0maromuii ypok
«DNEKTPOTUHAMHKAY /
Bceepocculickas nposepoyHas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOIUMOCTb
TBEPABIX METAJUIOB. 3aBUCHMOCTb
COIIPOTUBJICHHUA METAJIJIOB OT
TemriepaTypbl. CBEpXIPOBOIMMOCTh

62

DIIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

63

[TomynpoBoAHUKH, UX COOCTBEHHAS
Y IIpUMECHAas IPOBOUMOCTb.
CaoiicTBa p—n-nepexoja.
[TosrynpoBOIHUKOBBIE PUOOPHI

bubnnoreka IIOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUYECKUI TOK B pacTBOpPax U
pacIiaBax 3J€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLHALIUS.
OnexTponus

bubmuoreka [{OK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTpUYECKUN TOK B razax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Mounuus. I1na3zma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c&84ae

66

DnekTpuyeckue mpuOopsl U
YCTPOMCTBA U UX MPAKTHIECKOE
npuMmeHenue. [IpaBuna TeXHUKH
0€e30IacHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KoHnTponbHas pabora 1o Teme
«Qnekrpocraruka. [TocrosHHbIN

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c8ala




ANeKTpudYecKuit Tok. Toku B
Pa3IUYHBIX Cpeax»

68

PesepubIil ypok. O6o06mIaronmit
ypok 1o Temam 10 kiacca

bubnnoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O

[MPOT'PAMME 68 > 4
11 KJIACC
N KosmmyecTBo yacos Jlara JeKTpPOHHBbIE HU(PpoBbHIE
o/ Tema ypoka Beero KOHTPOJILHBI IpakTHyeckue S — o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypchl
[TocTosTHHBIE MATHUTHI B UX

) B3auMo/JieicTBUE. MarHUTHOE MoJIe. ) bu6mmoreka [{JOK
Bexrop MarHuTHOI MHIYKIWU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIUU
MarauTHoO€ 1oJie MPOBOJIHHUKA C

5 TokoM. OnbIT DpcTena. 1 bubnuoreka LIOK
B3aumoneiicTBie NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

s | oo nom e | 1 buGmonexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»

4 JleficTBMe MarHuTHOTO IIOJIS Ha 1 1 bu6mmoreka [JOK
IIPOBOAHUK ¢ ToKoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JlaGopaTopHas pabota
«HccnenoBanue AeucTBUS
MOCTOSTHHOTO MarHUTa Ha PAMKY C




TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apSKEHHYIO
gactuity. Cuna Jlopenma. Pabora
cunbl JlopeHua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasE HHAYKIHS.
IIoTOK BEKTOpa MarHUTHOM
uaaykiuu. 3J1C unnykuun. 3akoH
AJIEKTPOMATrHUTHON MHAYKLIUU
®dapanes

JlaGoparopHas paboTa
«ccnenoBanue sIBIeHUS
AIIEKTPOMArHUTHON MHIYKLIUN»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHHE
camounaykimu. 3J1C
CaMOUHAYKIUU. DHEPTUst

MAarauMTHOTO ITOJIA KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIe

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue yCTpoucTBa U Ux
[IPUMEHEHUE: ITIOCTOSTHHbIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JIEKTPOJBUTATENb, YCKOPUTEIH
JIEMEHTAPHBIX YaCTULL,
WHIYKIMOHHAS [1€Yb

10

O6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHuTHasl
UHIYKIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponbHas pabora no reme

bubnuoreka [JOK




«MarsuTHoe mnoJe.
DNeKTpOMarHuTHas HHAYKLIHSY

https://m.edsoo.ru/ff0cad58

12

CBoOOaHBIE MEXAaHUYECKHE
Kojebanus. ['apmoHnueckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHHIA.
[IpeBpaiienne sHeprun

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«ccnenoBanue 3aBUCUMOCTHU
MepHOoIa MAJIBIX KOJICOaHHIA Tpy3a
Ha HUTHU OT JUIMHBI HUTU U MaccChl
rpysa»

14

KosnebarenbHbIi KOHTYD.
CB0O0OOIHBIE ANEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM
KOJIeOATEIEHOM KOHTYpEe. AHATIOTHS
MEXKTy MEXaHHYCCKUMU U
JJIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHCPIUr B UJICAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

IIpencraBienue o 3aTyxaromux
KoJieOaHusAX. BbIHYXIeHHbIE
MEXaHUYECKUE KOJIeOaHMsI.
Pe3onanc. BeinykaeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb&6

17

IlepeMeHHBIN TOK.

CI/IHyCOI/II[aJ'IBHHﬁ Inep €MEHHBIN TOK.

MOMHOCTb IEPEMEHHOI0 TOKA.

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34




AMIUTUTYTHOE U ICHCTBYIOIICE
3HAYEHUE CUJIbI TOKA W HATIPSDKEHUS

18

Tpancpopmarop. IIpousBoactso,
nepeaayda u moTpedseHue
ANIEKTPUUECKOU SJHEPTUHU

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHUE IEKTPUUECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU TTPU
MPOM3BOJICTBE FIEKTPOIHEPTUH.
KynbeTypa ncnonp3oBanus
AJEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HH

21

Mexanunueckue BOJIHBI, YCJIOBUSA
pacripoctpanenus. Ilepuo.
CkopocTb pacnpocTpaHEHUs U
JJINHA BOJIHBI. HonepeqHHe n
MMPOAOJbHBIC BOJIHBL

bubnuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKopocTb 3ByKa. I poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ccclc

23

DIEKTPOMAarHuTHBIE BOJHBI, UX
CBOMCTBA U cKOpocCTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

but6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe)

24

[TpuHIMIIBI paguOCBA3U U
TeneBueHus. Pa3Butue cpenacTs
cBs3u. Pagnostokaryst

25

KonTponbras pabota «Konebanus u

bubmuoreka [JOK




BOJIHBI»

https://m.edsoo.ru/ff0cc6{8

[IpsamosnrHetHOEe pacpoCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.

bubmuoreka [JOK

26 TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 OT;)EDKCHI/ISI ceera. [loctpoenue BuGmnorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
N300pakKeHU B MJIOCKOM 3€pKaje
ITpenomnenue cera. [TomHoe
73 BHYTPEHHEE OTpaKCHUE. bubnuoreka LIOK
[TpenenbHBIN Yroa MOJTHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPaXKCHUS
29 JlaGopatophas pabota «3mepenue bubnuoreka LIOK
NIOKA3aTelIsl IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInnzel. [loctpoenue nzobpaxeHuit
30 B JIMH3E. q)opfdyﬂa TOHKOﬁpHHH3BI. bubamorexa LIOK
https://m.edsoo.ru/ff0cdd1e
VYBenuueHue JTUH3bI
JlaGopaTopHas pabota
31 «ccnenosadnue cBONMCTB
M300pKEHUI B JIMH3aX)»
Jucnepcus cseta. ClI0KHBII cOoCTaB
1 6enoro cBera. L[Bet. JJabopaTopnast
pabora «Habmronenue aucnepcun
CBETa»
1 Unrepdepennus ceera. Audpakuus bubmuoreka [{IOK
cBeta. J(udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK

ITonspusanus ceera

https://m.edsoo.ru/ff0cf02e




OnTuyeckue mpuOOPHI U YCTPOICTBa

35 U yCIIOBUS UX 0€30TacHOTO
MPUMEHEHUS
['paHuIlbl TPUMEHUMOCTH
36 KJIACCHYECKON MEXaHHUKH. bu6mmoreka [IOK
[TocTynaTel cielMaIbHONW TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENIBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMelJICHNE bubamorexa LIOK
HOBPEMEHHOCTH. 3aMe IJICHH
AHOBP g https://m.edsoo.ru/ff0cfa4?2
BPEMCHH U COKPAIICHUE JITTUHBI
OHeprus U UMITYJIbC
pensTuBUCTCKOM yacTuibl. CBsI3b bu6mmoreka [{JOK
38 .
Macchl ¢ JHEPTUEH U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KontponbHas pabora «OnTuka.
39 0 P P . bubmuoreka [JOK
CHOBBI CIIEIIMATLHON TEOpUHr
t P https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEITLHOCTH
40 ®otonsl. ®opmyia [1nanka. bubnuoreka LIOK
OHeprust 1 UMIyJIbC HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIETOBAHUE
u o P e, O A et Bu6miotexa [IOK
otoaddekra. OnbiThl A. T
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHHE
4 i (Ub (M:b (bdr)) bubmuoreka [JOK
nHITeitHa ans pororddekra.
g https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» dpotospdexra
Jasnenue cBera. OnwiTh [1. H.
bu6mmoreka [{OK
43 JlebeneBa. Xumudeckoe JICHCTBUE 1

CB€Ta

https://m.edsoo.ru/ff0d04a6




TexHu4yeckue ycTponucTBa u
MPAKTHYECKOE PUMEHEHHE:

44

dboTorneMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3amau no reMe «IJI€MEHTEI bubmorexa TIOK

45 N https://m.edsoo.ru/ff0d030
KBAHTOBOM OIITHKID» )

Mogens aroma ToMmcoHna. OTBITHI

46 Peszepdopna no paccesnuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
gactuil. [ImanerapHast Moaeb aToMa
bub6mmoreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u noriomieHne GoToOHOB

48 IIPU [IEPEeX0/ie aTOMa C OJTHOTO bubnuoreka [JOK
YPOBHS SHEPTHH Ha APYToil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomaHoBEIE cBOMCTBaA YacTHIl. BOJIHBI
ne bpoitna. Kopnyckynsipro- bu6mmoteka [{JOK

49 .

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE H3JIyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubnuoreka [JOK
ONPEJIETICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO WU3ITyYCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Biausaue

pPadnOaAKTHUBHOCTHU HaA KUBBIC
OpTraHNU3MBbI




52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
ONEKTPOHHBIM U O3UTPOHHBIN
Oera-pacnaj. 'amma-u3nydyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBS31 HyKJIOHOB B si/Ipe.
Snepuble peakuuu. SnepHbii
peakrtop. [Ipo6iiemMbl, IEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbie YacTullbl. OTKpbITHE
MO3UTPOHA. MeTo/Ibl HaOII0IeHUS U
pEeruCTpalny dJIEMEHTAPHBIX
yactuil. Kpyribliid cron
«DPyHIaMEHTAJIbHBIC
B3auMozeicTeus. EquncTBo
¢buznyecKoil KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3Tal'H)I paBBPITI/Iﬂ aCTPOHOMI/II/I.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHUE aCTPOHOMUHU. Bun
3B&3mHOTO HeOa. Co3Be3aus, IpKUe
3Bé3}1H, IJIAaHEThI, UX BUINUMOC
nBrkeHue. CoJIHEUHAsI cucTeMa

56

Counite. ComHeuHast akTUBHOCTD.
HcTtounuk sHeprun ConHIa U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHKU. 3BE3/IbI TIIaBHOU
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3B€311. COBpeMEHHbIE
MPEJICTABJICHUS O TIPOVCXOKICHUH U




sposronuu CoJTHIA U 3BE3]

58

Mneunsii [Tyt — Hama
I'amakTuka. [Tonoxenue u
newxenne ComHna B ['amakTuke.
I'amakTukn. YE€pHbIE ABIPHI B AIpax
raJIaKTHK

59

Bcenennas. Pazberanne rajgakTuk.
Teopus bosbmoro B3peIBa.
PenukToBoe n3nyyeHue.
MeraranakTuka

60

Hepermennsie npo0iaeMbl
ACTPOHOMHU

61

KonTponbHas paboTa «21€MEHTHI
ACTPOHOMHUU U ACTPOPHUIUKI»

62

O6o06matromuii ypok. Pons dhuzuku
¥ aCTPOHOMUH B 9KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON U
ATHUYECKOH cepax NesaTeTbHOCTH
YeJIoBeKa

63

O6o6matromuii ypok. Poss 1 mecto
(bU3MKH U ACTPOHOMUU B
COBPEMEHHOUN HAy4YHOUW KapTHUHE
Mupa

64

O6o06matromuii ypok. Posb
¢buznyeckoif Teopuu B
(OpMHPOBAHUY TIPE/ICTABICHUI O
(bu3UYeCcKO KapTHHE MUPA

65

O6o06maromuii ypok. Mecto




(bU3NYeCKOi KapTHHBI MUPA B
0011IeM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

PesepBHbIil ypok. MaruutHoe noie.

66 1
DNeKTpOMarHuTHas HHAYKIHS
PesepHbIii ypok. Ontrka. OCHOBBI

67 CHEIHaIbHON Teopun 1
OTHOCHUTEITHOCTH
Pesepnbrii ypok. KBantoBas ¢pusuka. bu6mmoreka [{OK

68 DNeMEeHTHl aCTPOHOMUU U 1 https://m.edsoo.ru/ff0d178
acTpopU3UKU 4

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




MIPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpelHero o01ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpPUMEPAX POIb W MecTo (U3HKH B
($hOopMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU NESITEIbHOCTH

moaen

10.2

Y4uThIBaTh TPAHUIIBI IPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJEINEeH:
MaTepuaibHas TOYKa, WHEpIHMajbHasg CHCTEMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO, UACATBHBIN I'a3; MOAEIN CTPOCHUS I'a30B, XKUIKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps] — IpPHU PpELICHUU

(1)I/ISI/I‘I€CKI/IX 3aga4d

10.3

PacnioznaBath (pusmdeckue siBieHus (Ipouecchl) U oOBACHATh UX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH
CTPOEHMs BeLlecTBAa U  3JEKTPOJMHAMHUKH: PpAaBHOMEpPHOE U
PaBHOYCKOPEHHOE HPSIMOJIMHEHHOE IBUKECHHE, CBOOOJHOE MNaJCHHE
TeN, JBHXEHHE M0 OKPYKHOCTH, HHEpLHs, B3aUMOJEUCTBUE TeIl;
muddy3us, OpOYHOBCKOE JBUXKEHUE, CTPOCHHME KUAKOCTEH U
TBEPABIX  TeN, HU3MEHeHHe o00bEéMa Tel TpU  HArpeBaHHUU
(oxJlax/IeHuu), TEMJIOBOE paBHOBECHE, HCIApEHUE, KOHAEHcalus,
IUIaBJI€HUE, KpUCTAUIM3alUs, KUIIEHUWE, BIAXKHOCTh BO3/YXa,
MOBBIIICHNE JIaBJICHU T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBS3b MEXJy IapaMeTpaMH COCTOSHUS Ta3a B H30IpOIeccax;

QJICKTpU3alus TCII, B3aHMOJICHICTBHE 3apsaa0B

10.4

OnuchiBaTh MEXaHHUYECKOE JBHXKEHHME, HCMONb3ys (PU3NYECKHe
BEJIMYUHBL: KOOPJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWIa, WMIYJIbC TeJla, KUHETUYeCKas DHEprusd,
MOTEHIMAJIbHAS JHEepPrus, MeXaHWdeckas pabora, MeXaHWJdecKas
MOIITHOCTb; TIPU ONHUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIONIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M €AMHHULBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEITUUUHY C JIPYTHMHU

BCINYHNHaAMH

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA T&I M TEIJIOBBIC




SBJICHUS, UCHOJb3ys (U3NYECKHME BEIUYMHBI: JaBJIEHUE Tas3a,
TeMIlepaTypa, CpeIHssl KHWHETUYEeCKas DSHEpPrusl XaoTUYECKOIO
JNBUKEHUS MOJIEKYJ, CpEIHEKBaApaTHU4Has CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHsi OJHeprusi, pabora rasa,
KOA(QUIIMEHT TOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENs; IpHU
ONMCAHUH IIPaBUJILHO TPaKTOBaTh buznyeckuit CMBICII
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUsS U €JAMHMIIBI, HAXOAWTH
(dbopMyJibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3yYEHHBIE DJIJIEKTPUYECKHE CBOWCTBA BEIECTBA U
AJIEKTpUYECKUE  sABJIEHUS  (MIPOLIECCHI), HCMONB3Yysl  (hU3HUecKue
BEJINYUHBI: NEKTPUUECKUN  3apsl, AIIEKTPUYECKOE  TIOJIE,
HANpsDKEHHOCTh TIOJIS,, TOTEHIMAaJ, pPa3HOCTh TMOTEHIMANIOB; TpHU
OMHCAHUH TIPABMWIHHO TPAKTOBATH (PU3UUYECKHUI CMBICI MCIOJIb3yEMBbIX
BEeITMYMH, WX OO0O3HAUEHUS U EIUHUIIBI;, YKa3blBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO  (U3MUECKYyI0 BEJIMYMHY C JAPYTUMHU

BCINMYNHaAMH

10.7

aHAM3UpOBaTh (UINYECKUE TIPOLECChl U  SABICHUS, UCIOJIb3Ys
¢u3nyeckue 3aKOHbI M MPUHLIUIIBI: 3aKOH BCEMUPHOTO Tirotenus, I, 11
u I 3akoHbl HprOTOHA, 3aKOH COXpaHEHUsS] MEXAHUYECKOW SHEPTHUH,
3aKOH COXPaHEHHUsI UMITYJIbCa, MPUHILIMI CyNEPHO3ULIMU CUJI, TPUHIIUIT
paBHONpPABUA  HWHEPUMAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEeld KUHETUYECKON HHEPrHM TEIJIOBOTO JBH)KEHUS MOJIEKYJ C
abCONIOTHON TeMIepaTypoid, MEepBbI 3aKOH TEPMOJWHAMHUKHU; 3aKOH
COXpAaHEHUsI JIJIEKTPUUYECKOro 3apsia, 3akoH KyiioHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOoe

BBIp@)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPHUHIUIIBI JEUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh yCIOBUS UX 0€30MacHOro

HCIIOJIBb30BaHUs B HOBCG)IH@BHOI\/'I KHU3HU

10.9

BrimmonssaTs SKCHICPUMCHTBI IO UCCJIICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIT; IpH
3ToM (opMmyHpoBaTh TpoOieMy (3aJady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  coOupaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U (YOPMYIHPOBATH BHIBOJIBI

10.10

OCYH.[GCTBHSITB IpsAMBIC W KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIpXU 3TOM BBI6I/Ip8.TB OIITHMAJIBHBIN CII0CO0 U3MCPCHHUA U




HCIIOJB30BaTh U3BCCTHBIC MCTO/AbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEJIMYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH; TNPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh pe3yJIbTaThl IOJYyYEHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYMH B BUJE TAOJIUI] U TPaUKOB, IENIaTh BHIBOJBI 110

pe3yjibTaTaM HCCIICAOBAHUS

10.12

CobmogaTh npaBuia 0e30mMacHOro  Tpyda HpU  [POBEIECHUU
UCCIIEIOBAaHUM B paMKax Yy4eOHOro OSKCIEpUMEHTa, y4eOHo-
HCCIIEJOBATEIbCKOM M MPOEKTHOW NESATEIBHOCTH C HCIOJIB30BAaHUEM

M3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemarp pacuérHbie 3a1a4uu ¢ SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
WCIIONB3Ysl (pU3MUYECKHE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  3a/a4ydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
¢dbu3udecKkue BENWYMHBI B (HOPMYJIbI, HEOOXOAUMBIC I €€ perieHus,
MPOBOJIUTH PAcU€Thl M OLEHUBATH PEATBHOCTH MOJTYYEHHOTO 3HAYCHUS

(bu3nYECKON BEITUYMHBI

10.14

PemraTs Ka4Y€CTBCHHBIC 3aJa4du: BBICTpanBaThb JJOTHYCCKH
HCIMIPOTHBOPCUYNBYIO LCIIOYKY paccyncneHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTH U (1)PI31/ILIGCKI/IG SABJICHUA

10.15

Hcnonp30BaTh Mpu  pelIeHUH y4eOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTHUH JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIIpEeTallud U TMPEACTaBICHUS Y4yeOHOH M Hay4HO-NOMYJISIPHON
MHPOPMAaLIUK, TOIYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMAIIUIO

10.16

[IpuBOANTE TpUMEpHI BKJIAJa POCCHUHCKUX W 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIETO

MHpa, B pasBUTHC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpEeTUUECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOU
YKU3HHM U1 o0ecriedeHus1 0€30MacHOCTH MPpU OOpaIlieHuH ¢ pudopamMu
U TEXHUYECKHMMH YCTPOMCTBAMH, JUISI COXPAaHEHHs 3/I0pOBbS W

CO6J'II-OI[€HI/IH HOPM 35KOJIOTUYCCKOTO IMMOBECACHUS B oxpyxcaromeﬁ cpeae

10.18

PaGoTath B rpynme ¢ BBIMOJIHEHUEM PA3IHYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh  pabOTy  TPYIIbL, pAlHOHAIBHO  paclpeaeisiTh
00513aHHOCTM M IUIAaHUPOBATh JAESITEIbHOCTh B HECTAHIAPTHBIX
CUTyalUsX, AJEKBATHO OLICHUBATH BKJAJ Ka)XKJOr0 U3 YYaCTHUKOB

IpyNIbI B peLIeHUe paccCMaTpUBaeMon MpoOIeMBbl




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpelHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh HAa MpPUMEPAX POIb M MecTOo (U3HKH B
(hOpMHpPOBaHUHM COBPEMEHHON HAYyYHOW KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU NESITEIbHOCTH

J'IIO,Z[@IZ, OECJI0CTHOCTh U €AUHCTBO CI)PI3H‘ICCKOI>1 KapTUHBI MHpPa

11.2

Y4uThIBaTh TPAHUIIBI IPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJEINEeH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAnepHas MOJEIb aTOMA, HYKJIIOHHAs

MOJCJIb aTOMHOI'O sA/ipa IIpUu pCIICHUHA (bl/ISI/I‘leCKI/IX 3aJa4

11.3

PacnioznaBaTh Qu3nueckue sBieHUsS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMHMKM U  KBAaHTOBOW  (DU3HKU:
AJIEKTpUYEcKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JIEUCTBUSA TOKA, B3aMMO/JICHCTBUE MAar"HuToB,
AIIEKTPOMArHUTHAs WHAYKLHWSA, JeHCTBME MArHUTHOTO IIOJIA Ha
IIPOBOJAHMK C TOKOM W JBIXKYIIMHCSA 3apsii, DJIEKTPOMAarHUTHbBIE
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacmpoCTpaHEHHE CBETa,
OTpakeHue,  IpejlomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3alUs CBETa, JAMCIEPCUsi CBeTa, (HOTORIEKTpUUYECKUH 3(deKxT
(boTtoaddexT), cBeTOBOEC maBIEHWUE, BO3HWKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  MCKYCCTBEHHas

PaaruOaKTUBHOCTDH

11.4

OnuceiBaTh  M3y4YEHHBIE CBOWCTBA  BEHIECTBA  (DJICKTPUYECKHE,
MarHuTHbIC, ONTUYECKUE, DIEKTPUUECKYIO MPOBOJAUMOCTH Pa3TUYHBIX
Cpemn) W DJICKTPOMArHUTHBIE SBICHUS (MPOIECCHI), HCIOJIB3YS
(du3MYeCKUEe  BEIUYHMHBL:  DJJICKTPUYCCKUH  3aps], CWIa TOKa,
ANIEKTPUYECKOE  HANPSHKCHHUE,  DJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnuaioB, DJIC, pabora Toka, WHIYKIHS MAarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
OHEPTUA IJJICKTPUIECCKOIO W MArHuTHOI'O HOHefI, nepuoa M 4Yacrora
KoneOaHuil B KOeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOLIECCE
rapMOHUYECKUX AIIEKTPOMAarHUTHBIX KOJICOAHUH, dokycHoe
pacCToOAHUEC W OINTHUYCCKad CWJia JIMH3bI; MPHU OIHNCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOJB3YEMBIX BEIUYMH, WX
0003HaUYEHUA U EAMHULBI; YKa3blBaTb (POPMYJIbL, CBS3bIBAIOLINE

JTaHHYIO0 (PU3MYECKYIO BETMYUHY C IPYTUMHU BeTMYUHAMHU




11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS M NPOLECCHI, UCIIOIb3YS
¢bu3nYecKrue BEIMYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, IJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUi U HUMIYJIbC (POTOHA, MEpUon
MOJIypacnana, OHHEpPrus CBA3M AaTOMHBIX sJ€p; IpPU ONHCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UYECKHUI CMBICI UCIOIb3YEMbIX BEJIHYHUH,
ux 0003HAYEHUs M EIUHMIBI; yKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
TaHHYIO (U3UYECKYI0 BEIHMYUHY C APYTUMHU BEIMYMHAMHU, BBIYUCISATH

3HAa4YCHHUC (1)I/ISI/I‘ICCKOI\/'I BCINYHHBI

11.6

AHanu3upoBaTh (PU3UYECKHE MPOLECChl M  SBIEHUS, HUCIOIB3YS
¢usnueckne 3aKOHBI M OPUHIUNBL  3akoH OMa,  3aKOHBI
IIOCJIEA0BATEIBHOIO U IAPAJLIENBHOTO COEAMHEHHS ITPOBOJHHKOB,
3ak0oH JIxoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH
IIPSIMOJIMHEMHOTO PaclpOCTpaHEHMs CBETA, 3aKOHBI OTPAXKECHMsI CBETA,
3aKOHbl ~ IPEJIOMJIEHUS  CBETa, YypaBHEHUE OWHIUTeMHAa  As
¢doroaderra, 3aKOH COXpaHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHMs  MAacCcoOBOrO  4YMcia, IocTyiaatel  bopa, 3akoH
pPaAMOaKTUBHOIO pacnaja; MpU 3TOM  pas3iinyaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHHE U yCIOBHUS

(rpaHuLbl, 06JaCTH) TPUMEHUMOCTH

11.7

OHpe,HeJ'IﬂTI) HalpaBJICHUEC BEKTOpa HWHAYKIOWMH MArduTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHJIbl AMriepa 1 cuibl JlopeHia

11.8

CTpOI/ITL K OIHUCBhIBATHb I/1306pa)KCHI/Ie, co3JaBacMoO€ IINIOCKHUM

3€pKajoM, TOHKOW JIMH301

11.9

BrImmonssaTe SKCHCPUMCHTBI 1O UCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpH
3ToM (opMmyITHpoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

00opy10BaHusl, MPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI

11.10

OCYH_IGCTBHHTB OpsMBIC W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX
BCJIMYMH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHBIN CIIOCO0 U3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHBIC METOAbI OICHKHU HOFpGHIHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEIUYMH C HCIIOJIb30BAaHHEM
NpPSAMBIX ~ HM3MEPEHUH; IIPU 3TOM KOHCTPYMpPOBAaTh  YCTaHOBKY,
(buKCUpoBaTh pe3yNabTaThl MOJTYYCHHOW 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJE TaONUL U IpadUKOB, JeaaTh BBIBOABI IO pe3yJibTaTaM

HUCCICcJ0BaHUA

11.12

CobmromaTh mpaBuia 0Oe€30MacCHOTO TpyJAa MpU  IPOBEIEHUU




WCCIIeIOBAaHUN B paMKax Y4eOHOro DJKCIEepUMEHTa, Y4eOHO-
HCCIEN0BATEIbCKOW U MPOEKTHOU JEATEIbHOCTU C MCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1ab0paTOpHOTo 000pyAOBaHUS

11.13

Pemate pacuérHpie 3amauu ¢ SBHO 3aJaHHON (M3MYECKOW MOJENbBIO,
UCTIONB3Yysl (PU3MUYECKUE 3aKOHBl M TNPHUHIMIBI, Ha OCHOBE aHaIHM3a
YCIOBHS  3a7a4d  BBIOMpATh  (DHU3UYECKYIO MOJENb, BBIICIATH
(du3HYecCKre BEIMYMHBI U (POPMYJIIbI, HCOOXOAUMEBIE IS €€ pelIeHus,
MIPOBOJIUTH PAcU€Thl U OLEHUBATH PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(hbU3UIECKON BETMYMHBI

11.14

Pemate  KkauecTBeHHbIE  3aJlayu: BBICTpaMBaTh  JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIEMIOYKY PACCYXKICHHI C OMOpOil Ha M3y4YeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (bmnqecmle SABJICHUA

11.15

Hcnonb3oBaTh MOpU  pELICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUM [UIsl TOUCKA, CTPYKTypUPOBAHUSA,
MHTEPNpETallid M TPEACTABICHUS Y4eOHOW M Hay4YHO-TOMYJISPHOU
uH(bOpMalMU, MOMYYEHHOW M3 Pa3INYHBIX MCTOUYHUKOB; KPUTHUYECKU

aHAJM3UPOBATh MOyYaeMyto HHPOPMAITUIO

11.16

OOBSICHATH TPUHIUIBI JACUCTBUS MAIIWH, TPHUOOPOB M TEXHHUUYECKUX
YCTpPOICTB; pa3iuuaTh YCJIOBHUS HX O€30MaCHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEpHl BKJIAJa POCCUICKUX U 3apyOekHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIETO

MHpa, B pasBUTUC TCXHUKU U TCXHOJIOT Wit

11.18

Hcnonp30BaTh TeOpeTUYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOM
KU3HU JUI 00ecTieueHus: 0€30MacHOCTH MIPH OOpAIIEHUH ¢ TprOopaMu
U TEXHUYCCKHMMH YCTPONCTBAMH, JUISI COXPAHEHHs 3/I0POBbS H

COOJIIOICHHS HOPM HKOJIOTMYECKOTO TIOBEJCHHS B OKpY Karollel cpee

11.19

PaGotath B Tpynme ¢ BBINOJHEHUEM PA3IUYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpPyMINbl,  PAalMOHAIBHO  paclpeneisTh
0053aHHOCTH M IUIAaHUPOBATh  JESITEIbHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJ€KBATHO OLEHUBATh BKJAJ KaXXIOr0 M3 YYaCTHUKOB

IpYIIIBI B PELLICHUE PaccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

pa3xejia

Kox npoBepsiemoro 3jiemeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

OU3NK

A 1 METO/JIbIl HAYYHOTI'O ITO3HAHUA

1.1

dusuka — Hayka o npupoje. HayuHbsle METOABI O3HAHUS OKPYIKAIOLIETO
mupa. Ponb skcnepuMeHTa UM TEOpHHM B IMpPOLECCe MO3HAHUS MPUPOIBI.

OKCIEpUMEHT B (hpU3HKe

1.2

MogenupoBanue (¢GU3MUECKUX ABICHMA U mpoueccoB. Hayunble
runore3sl. Pu3nUecKue 3aKOHbl M TEOpHUH. |'paHHIBI NMPUMEHMMOCTH
¢usnueckux 3akoHoB. [Ipuniun cootBercTBus. Ponb u Mecto ¢pusuku B
(GOopMUPOBAaHNN COBPEMEHHON HayYHOW KapTHHbBI MHpA, B IPAKTHUECKOMN

NEATENBLHOCTH JTIOAEH

MEXAHHWKA

2.1

KNMHEMATHKA

2.1.1

MexaHuueckoe JABMOKCHUC. OTHOCUTENIBHOCTD MEXaHUYCCKOI'O

nBrkeHust. Cucrema otcuéra. TpaekTopus

[Tepemernienue, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh)
YCKOpEHHE MaTepHallbHOM TOUYKH, WX TPOEKIUH Ha OCH CHCTEMBI

koopauHat. CiojkeHue nepeMelieHUi 1 CI0KEHUE CKOPOCTel

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsSIMOJIMHENHHOE nBKeHue. [ padguku

3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOPCHUA, IYTU U IICPCMCIICHUA




MaTepHaanoﬁ TOYKHU OT BPpCMCHU

CBobOoaHOE mazieHne. Y ckopeHue cBOOOHOTO MaieHuUs

KpuBonuneiitnoe aBuxeHue. PaBHOMepHOE JABM)XEHHE MaTepHabHON
TOYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTb, JJUHEWHAs CKOpPOCTh. [lepron

K 9aCToTa. HeHTpOCTpeMI/ITeJ'ILHOC YCKOPCHUC

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC CHAPAAOB, LCIHLIC U

PEMCHHBIC TICpCaAaAIn

[IpakTueckue  paborel.  M3MepeHne  MIHOBEHHOH  CKOpPOCTH.
HccnenoBaHre COOTHOIIEHUS MEXIY IyTSMH, NPOWIECHHBIMU TEJIOM 3a
II0CJIEI0BATENbHbBIE paBHbIE IIPOMEKYTKH BPEMEHHU pu
PaBHOYCKOPEHHOM JBMJKEHUU C HA4aJbHOW CKOPOCTBIO, PABHOW HYIIIO.
N3yueHue ABMKEHUS IIApUKA B BSA3KOW KUAKOCTHU. V3ydyeHne nBUXKEHUS

Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JNUHAMUKA

2.2.1

[Ipuamun otHocutenbHOocTH ['anmunes. IlepBolid 3axkoH  HeroToHa.

NuepumnanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uuuu cuil

223

Bropoii 3akoH HploTOHa 171 MarepuaibHOM TOYKM B MHEPLMAIBHON
cucrteme otrcuéta (MCO). Tperuit 3akoH HproToHa ayis MaTepHUalbHBIX

TOYCK

224

3akoH BcemupHoro taroreHus. Cuma Tspkectu. IlepBas kxocMmuueckas

cKkopocTb. Bec tena

2.2.5

Cuina ynpyroctu. 3akoH ['yka




Cuna tpenus. Cyxoe tpenue. Cuma TpeHHUsS! CKOJIBXKEHHS U CUjla TPEHUS

2.2.6 nokosi. Koadduuument tpenus. Cuna CONPOTUBICHUS IPH JBHKCHUU
TeNa B KUAKOCTH WM ra3e
2.2.7 [ToctynaTensHoe U BpaliaTelbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela
)08 MOMEHT CuJIBI OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. YcioBus
o paBHoBecus TBEporo Tena B MCO
5209 TexHUUeCKHe YCTPOWCTBA: TOALIMITHUKY, JBWKEHHE HCKYCCTBEHHBIX
o CIIyTHUKOB
[TpakTrueckue paboThl. M3yueHue nBMKeHUS Opycka MO HaKIOHHON
IUDIOCKOCTH  TOJ  JIEHCTBHEM  HECKONbKUX cwil. ccnenoBanue
5210 3aBHCHUMOCTH CHJI YNPYrOoCTH, BO3HUKAOIIUX B JAepopMHUpyeMOn
o Opy>)XKHHE M PE3MHOBOM o00paslie, OT BEIMYMHBI MX JAehOopMalyy.
UccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO Tea, MMEIOLIETO OCh
BpallleHus
23 3AKOHbI COXPAHEHUN S B MEXAHUKE
231 HNmnynbe MarepuaabHOM TOUYKH, CHUCTEMbl MaTepUAIBHBIX TOYEK.
o Hmnynbce cuiibl M H3MEHEHUE UMITYJIbCca Teja
2.3.2 3akoH coxpaHeHus umiynbca B ICO. PeaktuBHOE nBHXEHNE
233 Pabota cunbl
234 MOIIHOCTE CUJIBI
h3s Kunernueckasi sHeprusi MaTepuaabHONM TOUKU. Teopema 0 KUHETHYECKOU
o SHEPIrun
2.3.6 [lorenumansHast ~ sHeprus.  lloreHuumanbHas ~ SHEpruss  ympyro




nedopMUpoBaHHON mpykuHbL. [loTeHlManbHast SHeprus Tena BOJIU3H

MOBEPXHOCTU 3eMIIH

HOTGHIII/IaJII)HLIe n HCIIOTCHIIUAJIbHBIC CHIJIBI. CBs3b pa6OTI>I

2.3.7 HEMOTEHIIUANBHBIX CHUJI C U3MEHEHUEM MEXaHMYECKOW YHEPIHH CHUCTEMbI
TeJl. 3aKOH COXPAaHEHUs] MEXaHUYECKOH SHEPTUu
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
53.9 TexHuueckue yCTpOWCTBA: JBM)KEHHME pakeT, BOAOMET, KOIED,
o MPYXUHHBIN THCTOJET
[TpakTrdeckue padoTel. M3ydeHue CBS3M CKOPOCTEH Tell MpU HEYIPyroM
2.3.10 yaape. MccnenoBanue cBs3u pabOTHI CHIIBI C H3MEHEHHEM MEXaHUYEeCKOU
SHEpPruu Teja
3 MOJIEKYJIIPHAA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHU
OcHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpHH.
3.1.1 bpoynoBckoe  nBumxkenue. Jduddysms. Xapakrep ABWKEHHS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
310 Mogenu cTpoeHHs Ta30B, XUAKOCTEH M TBEPABIX TeN U OOBSICHEHHE
o CBOICTB BEILIECTBA HA OCHOBE 3TUX MOJEIEH
3.1.3 Macca monekyin. KonudectBo BemectBa. [loctosinnas ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana
o temnepatryp Llenbcus
3.1.5 Mopnenr wupeansHoro raza. (OCHOBHOE YpaBHEHHE MOIEKYJSIPHO-

KUHETUYCCKOU TCOPHHU UACATIBHOIO I'a3a




AOcomoTHas TeMreparypa Kak Mepa CpeJHed KWHETHYeCKOW SHepruu

316 TEIIOBOTO JIBWKEeHMs yacTull ra3a. Illkana remnepatyp KenpBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akon JlanbroHa
318 I'azoBpie 3akoHBI. M30mponeccel B HIEaIbHOM Ta3e € IOCTOSHHBIM
o KOJINYECTBOM BEIIECTBA: M30TEpPMa, U30X0pa, H300apa
3.1.9 TexHu4yeckue ycTporucTBa: TEPMOMETP, OapoMeTp
[Tpaktuuyeckue paboTel. M3mepenume wacchl BO3AyXa B KJIACCHOU
3.1.10 koMmHate. VccrnenoBanue 3aBUCMMOCTH MEXIY MapaMeTpaMu COCTOSHUS
pa3pexKEeHHOro rasa
3.2 OCHOBbI TEPMOJIMHAMUKN
301 TepmoauHaMuyeckas cucrema. BuyTtpennss SHEprus
o TEPMOTMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS
320 KommvectBo Temmotrel u pabota. BHYyTpeHHSs SHEprus OJHOATOMHOTO
o U/1eabHOTO ra3a
Buasl Temonepenauu: TEMIONPOBOJHOCTb, KOHBEKLUS, H3IIyuyeHHE.
3.23 TeroémMkocTh Tena. YaenbHas TEIIOEMKOCTh BemiecTBa. Pacuér
KOJINYECTBA TEIUIOTHI MPH TeIUIoNepeiaye
[TepBblii 3akoH TepMoauHaMuKH. IIpuMeHeHMe mepBOro 3aKoHa
3.24 TEPMOJIMHAMHKH K u3omponeccaM. [ paduueckas nHTepnpeTanus paboThl
rasa
3.2.5 TennoBble MamuHbl. [IpUHIMIBI  OeHCTBHSA  TEIUIOBBIX — MAIIMH.

[IpeoOpazoBanuss 3HEpruM B TEIUIOBBIX MamuHaX. Koaddumment

nosiesHoro nercteus (nanee — KI1J1) rermosoit mammnel. [uxn Kapho u




ero KII/]

Bropoii 3akon TepmonuHamMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

326 TennoBbie ABUTATENH. DKOJIOTHYECKUE TPOOTIEMBI TETNIOIHEPTETUKH

397 TexHnyeckue ycTpoicTBa: ABUTaTelb BHYTPEHHETO CropaHus, ObITOBON
o XOJIOJWIBHUK, KOHJUIIMOHED

3.2.8 [TpakTrueckue paboTsl. MI3MepeHue yaenbHoi TeoEMKOCTH

ATPET'ATHBIE COCTOAHN A BEIIECBA. ®A30BBIE ITEPEXO/IbI

Hapoo6p330BaHI/Ie N KOHACHCAIIu:. I/ICHapeHI/IG U KUIEHHE. Y IelbHas

3.3.1 TEIIOTa MapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
JTaBJICHUS
332 AOCOMI0THAs 1 OTHOCUTENIBbHAS BIAXHOCTh BO3yxa. HachlmeHnHblil map
333 Teépnoe teno. Kpucrammmyeckue u amopdHbie Terma. AHHU30TPONUS
33 o CBOWCTB KpucTaIUTOB. JKuakue kpuctauibl. COBpeMEeHHBIE MaTePHUaITbI
' 334 [lnaBnenne W KpuUCTAUIM3AIMA. YAeIbHAs TEIUIOTa  IUIABIICHHS.
o CyOaumarus
3.3.5 YpaBHeHHUEe TEIUIOBOroO OaaHca
TexHuuecKkue yCTpOHCTBAa: TUTPOMETP M TICUXPOMETP, KaJOPHUMETD,
3.3.6 TEXHOJIOTMM IIOJIy4EHUS] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCIIE
HaHOMAaTepHaJIoB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepenne BIa)KHOCTH BO3TyXa
4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATHUKA
4.1.1 DJNeKTpu3alusl Tela. DJeKTpudeckuil 3apsii. J[Ba BHIA DIEKTPUUECKUX




3apsaa10B

4.1.2 [IpoBOIHUKY, TUATEKTPUKH U MTOTYTIPOBOAHUKU
4.13 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.14 B3aumopeiictBue 3aps10B. 3akoH Kynona
415 Onexkrpuueckoe nose. Hanpsx€HHOCT 2nekTpuueckoro nosst. Ipunnun
o cynepno3uiuu. JINHUKM HaPsHKEHHOCTH IEKTPUYECKOTO OIS
416 PaGora cun »snexkrtpocrarumueckoro mons. [lorenmuman. PasHocTh
o MIOTEHLINAJIOB
417 ITpoBOAHMKM M [AMANEKTPUKH B TIOCTOSIHHOM DJIEKTPUYECKOM  IIOJIE.
o JudnexkTpuueckasi IPOHUIIAEMOCTb
ny DNEKTPOEMKOCTb. Konnencatop. DIEKTPOEMKOCTD MIJIOCKOTO
o KOHJIEHCAaTopa. DHEprus 3apsHLKEHHOTO KOHZIEHCATopa
TexHnyeckue yCTpoiicTBa: AEKTPOCKOIL, AIIEKTPOMETP,
4.19 ANEKTPOCTATUYECKAS 3aIlHNTa, 3a3eMJICHUE AIIEKTPONPUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTED
4.1.10 [TpakTuyeckue paboThl. M3mepeHne a1eKTpoEMKOCTH KOHIEHCAaTopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKHNM TOK. TOKU B PA3JIMUYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O QJICKTPHUYCCKOIO TOKa.

421 Hcrounuku Toka. Cuia Toka. I1oCcTOSHHBIN TOK

422 Hanpspkenue. 3akon Oma jy1s ydacTka 1enu

423 DIEKTPUIECKOE COMPOTUBIICHUE. Y ICIbHOE COMPOTUBIICHUE BEIECTBA
4.2.4 ITocnenoBarensHOE, napasuiebHoe, CMeEIIaHHOE COEINHEHNE




IMPOBOAHHUKOB

425 Pabota snekrpuueckoro Toka. 3akoH J[xoymns — JleHna
4.2.6 MOIIHOCTB 3IEKTPUYECKOr0 TOKA
anekTpoABIKyIas cuina (aanee — J1C) U BHyTpeHHee CONpPOTHUBICHHE
4.2.7 UCTOYHHMKA TOKA. 3akoH Oma JUIsl MOJIHOM (3aMKHYTOM) 3JIEKTPHUYECKON
nenu. Kopotkoe 3aMbIkaHue
408 OJEKTpOHHAas IPOBOAMMOCTb  TBEPABIX METAUIOB.  3aBUCHUMOCTh
o COINPOTHUBIIEHUS] METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTh
4.2.9 OnekTpuyeckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB
[TonynpoBonnuku. CoOcTBeHHass M NpUMeEcHas  MPOBOJUMOCTH
4.2.10 NoJIynpoBoHUKOB. CBoiicTBa p-n nepexona. llomynpoBogHuKoBbIE
npruOOpPHI
4o 11 ONeKTpuyeckuid  TOK B DJIEKTPOJIUTAX. DNEeKTPOIUTHYECKAS
o JUcconuanus. DIeKTpoIn3
4212 OnexTpuyecKuil TOK B razax. CaMOCTOSTENbHBIH U HECAMOCTOSTENIBHBII
o paspsia. PaznmnyHble THITBI CaMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma
TexHnyeckue ycTpoHCTBa: aMIEPMETpP, BOJIBTMETP, PEOCTAT, HCTOUYHUKU
4213 TOKa, 3JEKTpOHArpeBaTeibHble  HPUOOPBI,  3JIEKTPOOCBETUTENIbHBIE
o npuOOpPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN MO, TEPMHCTOPHI U
(boTOpe3uUCTOPBI, MOTYIPOBOAHUKOBBIN N0, FAJIbBAHUKA
4.2.14 [Ipaktnueckne  paboTel.  M3ydeHWE  CMEIMIAHHOTO  COCIUHEHUS

PE3HCTOPOB.

N3mepenne DJIC MCTOYHMKA TOKAa M €r0 BHYTPEHHETO COMPOTUBIICHHUS.




Ha6J’IIO,I[CHI/I€ QJICKTPOJIN3a

11 KJIACC
Kon
KoanposepsieMoro siemeHTa IIpoBepsieMble YJIeMEHTHI COMePKAHUSA
pa3iena
4 DJIEKTPOAMMHAMUKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAS UHAYKILWA

43.1 [TocTostHHbIE MarHuThl. B3anmoaelcTBre MOCTOSTHHBIX MarHUTOB
MarautHoe mose. Bektop MarHuTHOM MHAyKuuu. [IpuHnmn
432 cyneprno3uuuy. JIluHuum MarHuTHOM wuHAyKUMM. Kaptuna nuHui
MarHMTHOM MHyKIUH T0JIS IOCTOSIHHBIX MarHUTOB
MaruutHoe moJie NPOBOAHMKA ¢ TOKOM. KapTuHa nuHMHA 1OJA
JUIMHHOTO MpPSIMOr0 INPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOIO
433 MIPOBOJIHMKA, KaTymKH ¢ TOkoMm. OmbeIT Opcrena. B3zanmopeiicteue
IIPOBOJAHHUKOB C TOKOM
434 Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE
Cuna Jlopenua, e€ Moaynb U HarpaBiieHUE. J[BH)KEHUE 3apsKEHHON
433 YACTHIIB B OJHOPOJHOM MAarHUTHOM rone. PaGoTa cunsl JIopenna
436 SIBNIeHME 3IIEKTPOMArHUTHOM UHIYKIUU
437 [ToTok BekTOpa MAarHUTHON WHYKIIMH
438 OJ1C unaykmu. 3aK0H AIeKTpoMarHuTHOM uHAyKiuu dapanes
4.3.9 BuxpeBoe asekrpuueckoe noae. OJIC MHAYKIMH B INPOBOJHUKE,




ABMKYIICMCA ITOCTYIIATCIIbBHO B OAHOPOAHOM MAarauTHOM IIOJIC

4.3.10 [IpaBuno Jlenua
43.11 NunykrtuBHOCTh. fIBNenue camonnaykuuu. IJC caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOTO MOJISI KaTYLIKU C TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TOJIe
TexHuueckue yCTPOWCTBA: TMOCTOSIHHBIE MArHUTBI, AJIEKTPOMATrHUTHI,
4.3.14 AIIEKTPOJBUraTeNb, YCKOPUTEIH JIEMEHTAPHBIX YACTHII, HHIYKIHOHHAS
neyvb
[IpakTuyeckue paboThl. V3yyeHWe MarHUTHOTO TOJS KAaTyIIKHA C
4.3.15 ToKOM. MccnenoBanue NeHCTBUS MOCTOSTHHOIO MarHuTa Ha PaMKy C
TokoM. MccnenoBanue sIBJICHUS AIEKTPOMArHUTHON MHAYKIUU
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
. Konebarenbnas cucrema. CBoOomHbie KoyeOaHus. ['apmonmueckue
>l xone6anns. ITepros, 4acToTa, aMIUIUTY/Ia U (ha3a KoneOaHHit
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTU4eCKUl MagTHUK
YpaBHeHHe TapMOHHMUYECKUX Konebanwil. Kunemarmdeckoe u
>13 JTUHAMHYECKOE OMMCAaHUE KOJICOATETLHOTO JIBUKCHHUS
[IpeBpamienue »HEprud Npu TapMOHMUECKUX KosieOaHusx. CBs3b
5.14 aMIUIUTYIbl KOJIeOaHWN HWCXOAHOW BEIMYMHBI C aMIUIUTYyJIaMu
KoJIeOaHU# e€ CKOPOCTH M YCKOPEHHUS
5.1.5 Koneb6arenbublit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHHS

B HA€aJbHOM KoOJIEOATeIbHOM KOHType. AHAJIOTHUS  MEXIy




MCXAaHUUYCCKUMU U OJBJICKTPOMAIrHUTHBIMHA KOJIEOAHHUSIMH. (DopMyna

Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHCPIrUur B U1CAJIbHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

BreinyxneHHble MexaHuuyeckue koseOanus. Pesonanc. PezonancHas

KpuBas. BBIHY)KIIGHHBIG QJICKTPOMAriuTHLBIC KoJIEOaHHS.

5.1.8

Ilepemennslit Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoOIIHOCTh NEpEMCHHOTO TOKa. AMHJ'II/ITy,Z[HOC u ZLCP'ICTByIOII_[ee

3HAYCHUC CUJIbI TOKA U HAITPSAKCHUA

5.1.10

Tpanchopmarop. IlpousBojacTBo, mnepegaya u  noTpediieHue
AJIEKTPUYECKON HEPruu. DKOJOTHYECKHE PUCKH MPU MPOU3BOJICTBE
AIIeKTpUYecKoi sHeprun. KynbTypa HCroib30BaHus 3JIEKTPOIHEPTHH

B HOBCC,Z[HCBHOﬁ KHN3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicMorpad, SIEKTPUYECKUN 3BOHOK,

JIMHUM 3JIEKTponepesad

5.1.12

[IpakTueckue pabotsl. MccrnenoBaHue 3aBUCUMOCTH —IepUoja
MaJIbIX KojeOaHWi Ipy3a Ha HUTHU OT JUIMHBI HUTU M Macchl Ipysa.
HccnenoBanue NEPEMEHHOrO TOKAa B LENM U3 IIOCIEAOBATEIBHO

COEIMHEHHBIX KOHJICHCATOPA, KaTyIIK! U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnyeckue BOJHBI, YCIOBHA pacnpocrpa”eHus. Ilepuon.
CkopocTe pacnpocTpaHeHMs: W JulMHAa BOJHBL. [lomepeunsle u

IMPOAOJBbHBIC BOJIHBL

522

HNuTtepdepenius u qudpakinus MEXaHUUECKUX BOJTH




3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Bricota ToHa. TemOp

523

3ByKa

DNeKTpOMarHuTHbIE BOJIHBI. YcnoBust U3ITY4YCHUS
524 3JIEKTPOMATrHUTHBIX BOJIH. B3aumHas opuenTanus BekTopoB E, B u v

B DJICKTPOMArHUTHOU BOJIHE B BaKyyMe

CBoiicTBa SIEKTPOMATrHUTHBIX BOJH: OTpakK€HUE, MpPEIOMIICHUE,
5.2.5 MOJIsIpU3aIus, Tudpaxiys, uHTephEpeHITHSI. CxkopocTh

AIIEKTPOMATHUTHBIX BOJH

[Ikana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMarHUTHBIX
326 BOJIH B TEXHUKE H OBITY

[lpuHuunel  pagvocBs3M W TeleBUACHUA.  Paauonokanus.
227 DJIeKTPOMarHuTHOE 3arpsi3HEHHE OKPY KaloLIel cpesibl

Texuuueckue yCTpOMCTBA: MY3bIKAJIbHBIE WHCTPYMEHTHI,
5.2.8 yABTPa3ByKOBass JHAarHOCTHKAa B TEXHUKE H MEIWUIIMHE, pajap,

paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neup

53 OIITHUKA

[IpssMOnMHENWHOE pacHpOCTpaHEHHE CBETa B OJHOPOIHOM Cpexe.
531 JIyu cBeTa

OtpaxeHnue cBeTa. 3akOHbI oOTpaxeHus cBera. [loctpoeHue
232 M300paKEHHH B TIOCKOM 3epKaIe

[penomienne cBeTa. 3aKOHBI TpPENOMIICHUS CBeTa. AOCOIIOTHBIM
533 TIOKa3aTenb IPeTOMICHHS
534 [lonHoe BHyTpeHHee oTpaxkenue. I[lpenenbHbII  yroa  MOJIHOTO




BHYTPCHHCTO OTPAKCHUA

535

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro ceera. LiBet

53.6

Cobuparone U pacceuBaromye TUH3bL. ToHKas nuH3a. DOKycHOE
paccTosHME W ONTHYeCKas cuia TOHKOM JuH3bL [locTpoeHue
M300paKeHU B COOMpAIOIIMX W paccewBaromux JmH3aX. Dopmyrna

TOHKOM JIMH3BI. Y BEIIMUCHHE, JaBaecMOe JIMH30M

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKHU

53.8

WNnrtepdepennuss  cBera. KorepeHTHble  HCTOYHMKH. Y CIIOBUSA
HaOII0EHUST MaKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHLHOHHOI

KapTUHEC OT ABYX CHHq)aSHBIX KOTCPCHTHBIX UCTOYHUKOB

539

Hudpakmust ceera. JudpakinuonHas pemeTka. Y cJIoBUe HAOIIOICHUS
IJIaBHBIX MAaKCUMYMOB TPU MaJICHUH MOHOXPOMAaTHYECKOIO CBETa Ha

T(QPaKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue YCTpPOMCTBA: OYKH, JIy1a, ¢doroanmapar,
MIPOCKLIMOHHBIA  anmapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAs

OITHKA, TUPPAKIUOHHAS PEIIETKA, MOJIIPOU

53.12

IIpakTueckue paboTel. W3mepeHue mnokazaTens MPEIOMIICHUS.
UccnenoBanue CcBOWCTB u300pakeHuid B JuH3ax. HaOmonenue

AUCTICPCUUN CBCTA

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

['panuupl NPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTyiarsl

TECOPHUHN OTHOCUTCIIbHOCTU. HHBAPUAHTHOCTE MOJYJIA CKOPOCTH CBETA




B BaKyyMe, PUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTEIFHOCTh OOTHOBPEMCHHOCTH. 3aMC,Z[J'IeHI/Ie BpEMCHHU U

6.2 COKpAIIeHHE JTHHEI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIbI
CBsi3p Macchl C SHEpruedl M HUMIYJbCOM CBOOOJHON YaCTHUIBI.
6.4 DHeprus MoKost CBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTbBI KBAHTOBOM OIITHUKU
®otonsl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YaCTOTOM.
7 DHeprus U UMIyJbe poToHa
OtkperTie u uccienoBanue Goroaddexra. Onwitel A.I'. CToneTora.
712 3akoHsbl poTodddexra
7.1 VYpaBuenune OinHmTerHa 1 potorddexra. «KpacHas rpaHuLa
713 doTorddexra
7.14 JlaBnenne cBera. OnwiTel [1.H. JIeOenera
7.1.5 XuMHUyeckoe IeUCTBHE CBETA
Texuuueckue ycrpoicTBa: (poTosnemeHTt, (POTOHATUMK, COITHEUHAsS
716 GaTapesi, CBETOIHOJ
7.2 CTPOEHUME ATOMA
Mopens aroma Tomcona. OnbiTel Pesepdopa mo uccienoBanuio
721 cTpoeHust aroma. [Inmanerapnas Mmonenb aroma
7.2.2 IToctynatsl bopa. M3ny4yenue u nornomeHue GOTOHOB MPH MEPEXoe

aToMa C OJHOIO YpPOBHsI DHEPrMM Ha ApYyrod. Buibl CHEKTpoB.




CriekTp ypOBHEI SHEprUH aToMa BOJIOPOIa

Bonnoseie cBoiictBa yactull. Bonuel ne bpoitna. KopryckynspHo-

723 BOJIHOBOM JyanusMm. Jludpakius 37eKTPOHOB Ha KPUCTAIIIAX
CrioHTaHHOE ¥ BBIHY)KJIEHHOE H3JIydeHHUe. YCTPOWCTBO U MPUHIUI
724 paboTHI J1azepa
TexHuueckne yCTpONCTBAa: CHEKTPadbHBIA aHANMM3 (CIEKTPOCKOI),
723 nasep, KBAHTOBBIH KOMITBIOTEP
7.2.6 [Tpaktuueckue pabotsl. HabmoaeHne TMHEHYaTOTO CIIEKTpa
7.3 ATOMHOE A1PO
7.3.1 Metoapl HAOMIOACHUS ¥ PETUCTPAIIUH JIEMEHTAPHBIX YaCTHIT
OTtkpeiTHe pamnoaktuBHOoCcTH. OmbITel Pe3epdopnaa mo onpenencHuo
7.3.2 COCTaBa PaIMOAKTUBHOTO M3mydeHus. CBoiicTa anbda-, 6era-, ramma-
u3Iy4eHus. BnusHue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OtkpeiTHE TIpOTOHA M HelTpoHa. HykimoHHas Mogxens sapa
7.3.3 I'eiizenbepra — lBanenko. 3apsn saapa. MaccoBoe 4HCIO spa.
N3oTomnsl
Anbda-pacnag. DIEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacman. ['amma-
734 M3JIy4eHHe. 3aKOH paJuOaKTUBHOIO pacnaaa
DOHeprus CBS3M HYKJIOHOB B siipe. SlnepHble cuibl. JledexT macchl
7.3.5
sanpa
7.3.6 Snepubie peakuuu. JleneHue u CUHTE3 saep
7.3.7 SAnepusiii  peaktop. Tepmosaepnbiii  cunres. IlpoGnembr

TNICPCIICKTUBLI HﬂepHOﬁ OHCPI'CTUKMU. DKOJIOTUYECKHE aCICKThI




SJIEPHON IHEPTETUKH

BHGMGHTapHBIe HYaCTHUIIBI. OTKpLITI/IC MO3UTpPOHA. CDYHI[aMeHTaJ'H:HBIe

7.3.8 .
B3alMOJICHCTBUS
TexHuueckue ycTpoWCTBa: NO3UMETP, Kamepa BuibcoHa, siepHbI
739 peakTop, aToMHas bomba
ITpakTuyeckue pabotsl. MccnenoBanue TpekoB yacTull (110 TOTOBBIM
7.3.10
¢dororpadusim)
OJIEMEHTBI ACTPOOU3UKU
Bun 3Bémnoro neba. Co3Be3nus, sIpKue 3BE3IBI, IUIAHETHI, HX
8.1 BUIMMOE JIBH)KEHUE
Conneunas cucreMa. Ilnanersl 3emHol rpynmnsl. [1aHeTsI-ruranTs! u
8.2 UX CIIyTHUKHM, KapiukoBble IutaHeTel. Manble Tena CosHeuHOU
CHCTEMBI
8.3 Connue, ¢porochepa u atmochepa. CoaHeyHass aKTUBHOCTh
8.4 Ucrounuk sneprun CosHua u 3BE311
3BE3/bl, MIX OCHOBHBIE XapAaKTEPUCTUKU: MACCa, CBETUMOCTb, PAIUYC,
TEMIIEpaTypa, UX B3aMMOCBA3b. JluarpamMma «CIEKTpaJibHBIA KiIacc —
8.5 CBETHUMOCTbY». 3BE3/bl TJIABHOM IOCIENOBATEIbHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTbY ISl 3BE3]1 TJ1aBHOW MOCIIEI0BATEILHOCTH
Buytpennee ctpoenue 3BE3n. CoBpeMEHHbIE IIPEICTABIEHUS O
8.6 MPOUCXOXKICHNH U 3Bomony CoHIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]
8.7 Mneunsiii Ilyre — Hama [I'anaktuka. ChnupanbHas CTpyKTypa

["ajlakTiky, pacrnpenesnieHue 3BE34, raza W nbuid. llonoxkeHue u




JABMOKCHUC COJ'IHLIa B lamaktuke. Ilmockas wu C(bepI/I‘IeCKaH

HOACHUCTEMBI [ aJlTakTUKU

Turnel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE IbIPHI B pax

8.8
TaJIAKTHK
Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O06ma. PaszOeranue
8.9 ranakTuk. Bo3pact u pagunyc Beenennoii, Teopust bonbimoro B3peiBa.
Mognens «ropsiueri Becenennoi». PennkroBoe nsinydeHue
810 Macmrabnas ctpykrypa Bceenennoit. Meraranakruka. Hepeménnsie

po0IeMbl ACTPOHOMHUH




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. ®usuka, yuebnuk, 10 it xnacc, Makumes [.4., byxosues b.b., Corckuii H.H.
nox pexakuueit [TapdentoeBoit H.A., [Ipocsemnienue 2023;

2. . ®usuka, yueOHuk, 11 i xmacc, Mskumes I'.JI., Byxosues b.b., Uapyrun B.M.
nox pexakuueit [TapdentreBoit H.A., [Ipocsemnienune 2023;

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. ®wusuxa: 10-11 xn.: mnoypouHoe. IUIaHMpOBAaHHWE: IS y4yUTenel
o0meobpazoBarenbHbIX opranu3aiuii, B. @. [1umos.

2. ®wmsuka. Terpanp s naboparopusix padot. 10 k. [Tapdentrera H.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

bu6mmoreka [JOK

Bupryansabie mabopaTopabie paboTs: https://efizika.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHUE
uHGOPMAIMOHHO-HATJISIIHBIE  MaTepuaibl:  IUIaKaThl; KapTOYKH;, yueOHas U
CIpaBOYHAsI TUTEPATypa; HATIISAHBIC TIOCOOUS; pa3laTOYHbIC MaTCPHUAITHI.
CTOJI 1a00paTOPHBIN TEMOHCTPAIMOHHBINA — 1 IIT.
cTyJ nenarora | mr.
napra yueHudeckasi — 4 mr.
CTYJI YYEHUUYECKHI — § IIIT.
mkad 1 XpaHeHus Y4eOHbBIX mocoOuit — 1 1miT.
JIOCKa MarHUTHO-MapKepHas — 1 1iT.
KommuiekT 15t 1abopaTopHOro mpakTUKyMa o ONTUKe — 1 1miT.
Kommiekt st mabopaTOpHOTO MpPaKTUKyMa IO JJIEKTPUYECTBY (C HCTOUYHHUKOM
nuTaHus) — 1 mr.
10. Kommuiekt 11t 1a00paToOpHOTo MpakTUKyMa [0 MEXaHUKe — 1 mT.
11. KoMmrekT 1t 1aG0paTOpHOTO MPaKTHKyMa M0 MOJIEKYJISIpHOM (pu3nke — 1 miT.
12. bapomerp-anepous — lmT.
13. KomrmuiekT nocy/ibl AEMOHCTPAIIMOHHOW C MPUHAIJICKHOCTIMU — | 1IIT.
14. Muxpockon — 4 .
15. Habop AeMOHCTpallMOHHBIN IO MEXaHUYECKUM SIBICHHUSIM — | IT.
16. TpyOka 115t AEMOHCTpAIlMK KOHBEKIIUU B KUJKOCTHU- | IIT.
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