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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ybTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHMTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon ~— ®@enepanuy,  peaM3yrOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHpa oOydwarouuxcs 10-11 kiaccoB mnpu
oOydyeHuH uX @u3Mke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
nesTeNnbHOCTHOTO — monaxona. [Iporpamma 1o ¢u3MKE  COOTBETCTBYET
tpeboBanusasM OPI'OC COO k miuaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM 00Yy4YeHHs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBA3€H (PU3UKH C €CTECTBEHHO-HAYYHBIMU
yu4eOHBIMM TpeaIMeTaMHu. B Hell ompenensitorcs OCHOBHBIE LIE€NH H3Y4YEHUS
(u3uKKU Ha ypOBHE CpEAHET0 O0IIEro 0Opa3oBaHus, JIAHUPYEMbIE PE3yJIbTaThI
OCBOEHHMsSI Kypca (PM3MKH: JMYHOCTHBIE, METalpeAMETHble, NpeIMEeTHbIEe (Ha
0a30BOM YPOBHE).

[IporpamMMma 1o (pu3HKe BKIIIOYAET:

e IUIAHUPYEMBIE pe3yIbTaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE,

B TOM YMCJI€ IPEMETHBIE PE3YbTaThl 110 TOAaM 00YUYEHHUS;

e cojepkaHue yueOHoro npenmMera «Pusnka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o HamOosee OOIMX 3aKOHAX IPHUPOJbI, BBHICTyIAs B
Ka4yecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUH 00  okpyxkaromem wMupe. IlkonapHbIi  Kypc  Gu3UKH  —
CUCTEMOOOPA3yIOMIMA I €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBICHUH,
M3ydaeMbIX XUMHEH, Owmosioruei, pusmueckod reorpadueii m acTpOHOMHEH.
Hcnonp30BaHue U aKTUBHOE NPHUMEHEHUE (PU3MYECKUX 3HAHUI omperenser
XapakTep M pPa3BUTUE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe SHEepreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYy4YEHHsI HOBBIX MAaTEpHUAIOB C 3aJaHHBIMU
cBoiicTBaMHU u JApyrux. HW3ydenue Qu3Mkun BHOCUT OCHOBHOW BKJIAJ B
(GopMupoOBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydaromuxcs, B
GopmMupoBaHue yMEHUH MPUMEHATh HAY4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBaHUM.



B ocHoBy kypca Qusuku s YpoBHSI CPEIHEro oO0IIero oOpa3oBaHUS
MOJIOKEH PsII U, KOTOPblE MOXHO paccMaTpUBaTh KaK MPUHLUIBI €ro
MTOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl Kypc SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3aenoB (PU3UKHU, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MarTepual Kypca (U3UKU
o0beUHEH BOKPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBISeTCA
(dopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanusanus mpejnoyiaraeT MCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIHaNa PU3NUYECKON HAayKU, OCMBICJICHUE CBSI3M Pa3BUTHS
¢uzuku Cc pa3BuTHEM O0OIIEeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou Hanpasiennocmu. Kypc (usuku mnpearnonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHU N
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYKIEHUs
npoOJieM  palMoOHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOU
0€301MacHOCTH.

CrepXKHEBBIMH dJI€MEHTaMHU Kypca (U3MKU Ha YPOBHE CPEAHETO OOIIETro
oOpa3zoBaHus ABIAIOTCS Pu3ndecKkrue Teopun ((opMUpOBaHUE MPEICTABICHUN O
CTPYKTYpe TOCTpOCHUS (PU3NUYECKON TeOpHH, poiu GyHAAMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TPaHUIAX
NPUMEHUMOCTA TEOPHM, IJIsi OMHMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN MOAX0 B Kypce (GU3UKHU peanu3yeTcs mpexie
BCErO 3a CUET OpPraHM3alMi HKCIIEPUMEHTAIBHON ESTEIbHOCTH 00 y4YaroIInXCs.
st 6a30BOrO YpoOBHS Kypca (HU3MKH — 5TO HCIOIB30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX DJKCIEPUMEHTOB M J1aOOpaTOpHBIX padoT,
KOTOpBIE B IIporpaMMme 1o (pusuke oObeIUHEHBI B OOILIUIT CITUCOK YUYEHUYECKUX
MpaKTUYeCKuX paboT. Beijenenne B ykazaHHOM MepedHe JabopaTOpHBIX padoT,
MPOBOJMMBIX JJIE KOHTPOJSI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU
00pa30BaTeIbHOrO MpOIEcca HCXOAS M3 OCOOCHHOCTEW IUIAHWPOBAHUA U
ocHaleHus: kabOumHeta ¢u3uku. Ilpu s3TOM oOecmeunBaeTCs OBJIAJACHUE
00y4YaromMUMHCS YMEHUSMHU [TPOBOJIUTH KOCBEHHBIE U3MEPEHHU S, UCCIIEIOBAHUS



3aBHCUMOCTEH (PU3NYECKMX BETUYMH M IOCTAHOBKY ONBITOB IO TPOBEPKE
MPEIOKEHHBIX THIIOTE3.

Bonbioe BHMMaHuE yHneseTCs PEHICHHI0 PacuETHBIX M KaueCTBEHHBIX
3agad. [lpu aToM A pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIIOIINE PUMEHATH U3YUEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjelia Kypca, TaKk U HHTETpUpPYs 3HAHHS U3
pasHbIX pa3aenoB. (s KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3a/aHus
Ha O0BSICHEHHE MPOTEKaHUs (PU3MUECKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOAENW IJIsl CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHanbHO-
TEXHUYECKOMY OOECIeUeHHI0 y4eOHOro mpolecca 0a3oBbId ypOBEHb Kypca
¢u3nkn Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs JODKEH H3y4aThCs B
YCIIOBHSIX TIPEIMETHOTO KaOMHeTa (M3UKH WM B YCIOBHSX HHTETPUPOBAHHOTO
KaOMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKiIA. B kabuHere (U3HKH
JOJKHO OBITh HEOoOXOIMMOE JIabopaTopHOe O0OPYAOBAHHUE JJISi BBIMOIHEHUS
yKa3aHHBIX B TMPOrpaMMe MO (PU3UKE YYCHHUECKUX MPAKTUUECKUX padOT U
JEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCcTpanmoHHoe 00opyaoBaHue GOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHON JIOCTATOYHOCTH M 00ECNeYrMBaeT MOCTAHOBKY
NEPEUMCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUNA MJis
UCCJICIOBAHUS M3Yy4aeMbIX SIBIIGHUA M TMPOLIECCOB, OMIHMPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHME JISI YYEHHYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcst B BUJie TEMATHYECKUX KOMIUIEKTOB U 00€CIieunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsa. TeMaTH4eCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYAO0BAaHUS JOJDKHBI OBITH IMOCTPOCHBI HAa KOMILJIEKCHOM
HCIOJIb30BaHUM AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMU U3YUYCHHS (PU3UKHU B 0011IEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHne WHTEpeca W CTPEMJICHUS OOYYaIONMIUXCS K HAYYHOMY
U3yYEHUIO MPHUPOJbI, PA3BUTHE UX HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJICTAaBICHUA O HAYYHOM METOJE TMO3HAHUS W
(GopMuUpOBaHUE UCCIIEOBATEIBCKOTO OTHOIICHUS K OKPYKaIOUIUM
SIBIICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;



(GopMupoBaHuE YMEHUN OOBACHATH SIBJICHUS C HCIOJIb30BAaHUEM
(u3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEACTABICHUNA O POIU (HU3UKU ISl Pa3BUTUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHre dTUX LeJe 00ecTieunBaeTCsl PeIeHUEM CIISTYIOMUX 3a71a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  of0mux  Qusnueckux
3aKOHOMEPHOCTSAX,  3aKOHAX, TEOpUAX, BKIIOYasg  MEXaHHKY,
MOJICKYJSIpDHYIO (U3HKY, DJIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopmMupoBaHue YMEHHI TIPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3UYECKUX SBJICHUM B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajady C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3aJa4, MOAPa3yMEBAOIINX CAMOCTOSATEIBHOE
co3zlaHue (PU3NMUECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3aJ1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB U MPUHITUIIOB JCHCTBUSI TEXHUUECKUX
YCTPOWCTB M  TEXHOJOTMYECKUX IMPOLIECCOB, HUX BIHUSHUA HaA
OKPYKaIOUIYIO CpENY;

OBJIQICHUE METOJJAMH CaMOCTOSITEILHOTO INIAHUPOBAHUS U MPOBEICHUS
(u3MUECKNX SKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpPETAlUd UHPOPMALIUH,
ONpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUH TUTS pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIEOBATENBCKOM, TBOPUECKON AEATEILHOCTH.

Ha m3ydenne ¢uszuku (0a30BbIN ypOBEHB) HAa YPOBHE CpeaHEro oOIero
obpazoBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJICIIO),
B 11 xacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepeveHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JellaeT BHIOOP
MpOBENICHNUs JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT' 0 O3HAHUA

®usuka — Hayka o npupoze. Hayunble MeTOAbI NTO3HAHUS OKPYKAIOILIETO
mupa. Ponp dkcriepumMeHTa M TEOPUHM B IPOLIECCE IIO3HAHUA IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue puU3MUECKUX SIBJICHUI U npolieccoB. HayuHble runoTessl.
duznyeckre 3aKOHbI U TeOpuH. [ paHUIIbI IPUMEHUMOCTU (HPU3NUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto Gpusnku B popMUPOBAaHUU COBPEMEHHON HayYHOW KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBeie M 1U(GPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusl.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPIWHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBMkeHue. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEpEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKOpeHHEe CBOOOIHOTO A ICHUS.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPY’KHOCTH C TIIOCTOSIHHOW TI0 MOJIYJII0 CKOpPOCTBIO. YTIJIOBas CKOpPOCTb,
nuHelHas ckopocTh. [lepumon m wactora oOpamienus. LlenTpocTpemuTenbHOE
YCKOpPEHHE.

TexHnueckne yYCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIIUIOMETD,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALUsl KHHEMAaTHYECKUX XapaKTEPUCTHK
JIBUKEHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmonenne nBukeHus: Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO TTaICHHUS.

Hanpagnenne ckopocTu npu JBMKEHUU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHnre HepaBHOMEPHOTO IBUKEHUS C LIEJBIO OMPEACICHUSI MTHOBEHHOM
CKOpOCTH.

UccrnenoBanre COOTHOIICHUS MEXIY MyTAMH, MPONUICHHBIMU TEIOM 32
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHHU MPH PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBr>KeHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenne nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuHuun  otHocurenbHOocTH  [anmumnes. IlepsBein  3akoH  HbrotoHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon Hetotona
JUI MaTEpUaJIbHON TOUKHU. Tpernii 3akoH HproTOHA U151 MatepranbHbIX TOUEK.

3akoH BcemMupHoro TtsaroteHus. Cuna Ttsokectu. llepBas kocMuueckas
CKOPOCTBb.

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

Tpenune. Buabl Tpenus (IOKos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHwUs.
Cyxoe tpenue. Cuna TpeHHs CKOJIBKEHUs U cuiia TpeHus nokos. Koaddurmuent
TpeHusi. Cuia COnpOTUBIICHUS IPU IBUKEHUU TEJa B )KUJIKOCTH WUJIU Ta3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lmedo cumibl. YcioBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHCHUE: IMOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLUu.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue Cuil

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAIIHH.

HesecomocTts. Bec Tenna npu yCKOpeHHOM MOIbEME U MaJCHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.



YcnoBust paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOTO Tejla, HUMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ Mexanuke

Nmnynbe mMaTepuaibHON TOYKH (Tea), CUCTEMbl MaTE€pUATIbHBIX TOUEK.
NMnynbC cuiibl U1 U3MEHEHUE MMITYJIbCA TeJIa. 3aKOH COXPAHECHUS MMITYJbCa.
PeaktrBHOE IBUKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunernueckass sHeprust marepuanbHOM Touku. TeopemMa 00 M3MEHEHUU
KUHETHYECKON DHEPTHH.

[ToTenuuanbpHas DHEPTHS. [ToTentnmanbHast SHEPrus yIpyro
nedopMupoBaHHOW TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejda BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HEMOTEHUHUAJdbHbIE  cuibl. CBsi3b  pabOTHI
HEIMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHMYECKON IHEPrUM CUCTEMBI TEIl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCcTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOIIED,
IPY>KUHHBIA MUCTOJIET, IBH)KECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaxTtuBHOE IBIKEHHE.

[Tepexo moTEeHIIMATBHOM SHEPTUH B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yuenue abCOMOTHO HEYNIPYTOTO yIapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX
HUTSAHBIX MAasSTHUKOB.

HccnenoBanue cBs3u pabOTHI CHUJIBI C UBMEHEHUEM MEXaHUYECKON YHEPTUU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OTIBITHOE
obocHoBanmue. bpoyHoBckoe aswxenue. dudbdysms. Xapakrep IBUKEHUS U
B3aMMO/JICMCTBHUS YaCTHUI] BellecTBa. MOJIEIM CTPOEHHS Ta30B, KUJIAKOCTEH U



TBEPABIX TEJ U 00OBSICHEHUE CBOICTB BELIECTBA HA OCHOBE ATUX Mojenel. Macca
u pazMmepsl Mosekyn. KonnuectBo BemectBa. Iloctosanas ABoraapo.

TemnnoBoe paBHOBecue. TeMnepartypa u e€ usmepenue. lllkana remnepartyp
Llenbcusi.

Mopens wuaeanbHoro raza. (OCHOBHOE YpaBHEHUE MOJEKYISPHO-
KMHETUYECKOW TEOPUH UACaIbHOro rasa. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeHEN KMHETHYECKOW JHEpPruu TEIUIOBOTO ABMXKEHHsA vacTul rasa. Illkama
temniepatryp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon [laneTona. M3ompoiieccsl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpeACTaBICHHE  H30MPOLECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BEUIECTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OnpiTel 10 (UG y3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopgaens onbita IlTepha.

OnbIThI, JIOKa3bIBAIOIINE CyILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICVCTBUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOUIME YPABHEHUE COCTOSIHUSL WJEaJbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Ornpenenenue Macchbl BO3yxa B KJIIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTH  MEXKIY — IapamMeTrpamMyd  COCTOSHMS
Pa3peKEHHOrO rasa.

Tema 2. Ocnogbl mepmMoOOUHAMUKU

TepMoauHamuueckas cucteMa. BHyTpeHHsIs1 SHEPTUs TEPMOAUHAMUYECKON
cUCTeMbl U cmocoObl €€ wu3MeHeHus. KommuecTBo TemnoTrel U paboTa.
BHyTpeHHsIs sHEprus OQHOATOMHOIO MIEAIbHOTO rasa. Buapl Temonepenadn:
TEIUIONPOBOJHOCTh, KOHBEKLHUsA, M3JIydeHUE. YIENIbHas  TEIUIOEMKOCTH
BemecTBa. Koan4ecTBo TEMIOTHI IpU TEIIonepeaaye.

[Torsitue o0 ammabaTHOM mporiecce. [lepBbili 3aKOH TEPMOIUHAMUKH.
[IpmMeHeHue nepBoro 3aKkoHa TEPMOJAMHAMUKHU K u3onpoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoit 3akon Tepmoaunamuku. HeoGpaTuMoCTh TpoIeCCOB B MPUPO/IE.

TemoBble  MamuHbl. [IpUHOMOBI  AEWCTBUSA  TEIJIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xko3d@uiiveHT moje3Horo
JOEUCTBUS. DKOJOTHUYECKHUE MPOOJIEMBbI TEMIOAHEPTETUKH.

TexHuyeckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: JBUraTellb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIOMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW PHEPTHM Teja MPU COBEPIICHUH PaOOTHI: BHUIET
npoOKu U3 OyTBUIKU TOJ JICMCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITus).

N3menenne  BHyTpeHHeW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TeIUIonepeaye.

OnbIT 1Mo ananabaTHOMY PACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpezamnvle cocmoanusn eeutecmea. DPazosvie nepexoovl

[Tapoob6pa3zoBanue u koHaencauus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayXa. HacellmieHHbI map. YenbHas TEIioTa
napoo0Opa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

Teépnoe temo. Kpucrammmueckue u amopdHbIe Teaa. AHH3OTPOIHS
cBOMCTB KpuctaiyioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTanau3anus. Y qeiapHas TeruioTa riainenus. CyOomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMHU TOIYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB,
B TOM YKCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX TAPOB.

Kurnenue npu moHM>XKEHHOM JaBJICHUU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.



Pazjen 4. DiiekTpoAMHAMHUKA

Tema 1. dnekmpocmamuka

OneKkTpu3anus Tel. OJNEKTpUYeCcKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [I[pOBOJHMKH, NUAIEKTPUKU W MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsgoB. 3akoH Kysnona. TodedHBI SIEKTpUYECKUN
3apsa. Dnekrpuueckoe nose. Hanpsk€HHOCTh 3iaeKTprudeckoro nodd. [Ipunmun
CYHEPIIO3UIMH DIICKTPUUECKUX TToNIeH. JIMHMU HAPSKEHHOCTH JIEKTPUUECKOTO
oJIsl.

Pabora cun onekrpocratnueckoro moiss. [lorenuman. PasHocTh
noTeHIuanoB. [IpOBOJHUKM M OUAIEKTPUKH B DSJIEKTPOCTATUYECKOM TOJIE.
JvsnekTpuyeckas MpOHUIIAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpa.

TexHuueckue ycCTpOMCTBa M MPAKTUUECKOE MPUMEHEHHUE: JJIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN ammapat, CTPYWUHBIN PUHTED.

Ilemoncmpayuu

YCTpOMCTBO U MPUHIIUIT JEUCTBUS 3JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B JIIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxku é paznuunwix cpeoax

DNEKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTOAHHBIN TOK.

Hanpsixenne. 3akon Oma 1iig ydacTka 1enH.

DNEKTPUUECKOE COMPOTUBICHUE. YEIbHOE COMPOTUBICHUE BEIECTBA.
[TocnenoBaTenpHOE, MApaIIIENBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.

PaGora »snextpmueckoro Ttoka. 3akoH Jlxoyns—Jlenma. MomrHOCTD
3JIEKTPUYECKOTO TOKA.



DNEKTpOABWKYIIAsl CUJIAa U BHYTPEHHEE CONPOTUBIIEHNE HUCTOYHMKA TOKA.
3akon Oma 11 m1onHOM (3aMKHYTOW) 3nexkTpuueckoil uenu. Kopotkoe
3aMbIKaHUE.

ONEeKTpOHHAsT  NPOBOAUMOCTH  TBEPIABIX  METALIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BakKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MpPUMECHass  MPOBOJAUMOCTh
oJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPBI.

ONEeKTpUYECKMA TOK B pacTBOpax M pacIiulaBax JJIEKTPOJUTOB.
DIEKTpOaUTHYECKAS TUCCOLMALUS. DJIEKTPOIIN3.

DIIEKTpUUYECKU TOK B razax. CaMOCTOSTENbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue YCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKA, DJIEKTpOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP CONPOTHBIICHUS, BaKyyMHbBIU
JIMOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, TTOTYTTPOBOTHUKOBBIN U0/, TalbBAHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U HaIpsSHKEHMSL.

3aBUCHUMOCTb CONPOTUBIICHHS TUINHAPUYECKUX TPOBOIHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOJHUKOB.

[IpsmMoe wu3MepeHue »HIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COTPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psi 1 MPOBOJAUMOCTh BO3AyXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

N3ydeHne cMEIaHHOro COeIMHEHUS PE3UCTOPOB.

N3Mmepenue 35eKTpoABHKYILIEN CHIIbI HICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

Hab6monenne amexTpoiunsa.

MesknpeamMeTHbie CBSI3U

Nzyuenue kypca ¢pusuku 6azoBoro yposas B 10 kimacce ocymecTBisieTcst ¢
Y4ETOM COJZIEpKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.



Meswcnpeomemnvie nousmust, CBI3aHHBIE C U3YUYEHUEM METOJIOB HaYy4YHOTO
MO3HAHMS: SIBICHHE, Hay4YHBIM (DakT, rumnores3a, puznyueckas BEeIWYWHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: penieHUe CHCTEMbl ypaBHEHUW, JMHEWHas QyHKIUS,
napabosa, runepOosna, ux rpaduk ¥ CBOMUCTBA, TPUTOHOMETPUYECKUE () YHKIIUHU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAUHAT, CJIOKEHHUE BEKTOPOB.

buonoeus: Mmexannueckoe IBUKEHUE B ®KUBOU mipupoae, nuddysus, ocMoc,
TEMJIOOOMEH  JKMBBIX  OpPraHU3MOB  (BHUJBI  TEIUIONEpENaud, TEeIJI0BOE
paBHOBECHE), JICKTPUUYECKUE SIBJICHUS B )KMBOUM TIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB W MOJEKYI,
MOJIb BELIECTBA, MOJISIPHAS MACCa, TENIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEN
Y ra30B, DJICKTPUUECKUE CBONCTBA METAILJIOB, AICKTPOJIUTUYECKAS TUCCOIAIINS,
rajbBaHUKA.

l'eoecpaghus.: BTaXXHOCTH BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3zoBaHKe ABMKEHUM C UCIIOIb30BAaHUEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHUKE, MOAIMIMITHUKUA, HUCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJAOMET W JPYyrue), IBUraTelb BHYTPEHHETO
cropaHusi, mnapoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIUIIHOHED,
TEXHOJOTUU  TOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3aIllMTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPHUHTEP, HIIEKTPOHArpEeBaTEIbHbBIE
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, TaIbBAHUKA.

11 KIJACC

Paznen 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUSA

IlocTtositHHBIE MarauThl. B3aumMojelcTBHE IIOCTOSHHBIX MAarHHUTOB.
MarautHoe mnosie. BekTop MarHUTHOM WHAyKIMU. [IpuHOUMII Cynepro3uuuu
MarHuTHBIX NoJied. JIMHMM MarHuTHOM MHAYKUUU. KapThHa JTUHUNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe TMoJie TPOBOJHMKA € TOKOM. KapThHa nWHUNA WHIYKIAU
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIro MPOBOJHUKA W 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTeaa. B3anmoaelcTBue mpoBOIHUKOB
C TOKOM.

Cuna Amrmepa, e€ MOAyJIb U HalIpaBJICHHUE.



Cuna JlopeHna, €€ MOIynb W HampaBiieHHE. J[BMXKEHHE 3apsKEeHHOU
YacTHILIbl B OTHOPOJITHOM MarHuTHoOM mose. Pabota cuinbl Jlopenia.

SIBiieHne DIIEKTPOMArHUTHOM HMHAYKUMU. [IoTOK BekTOpa MarHUTHOU
WHAYKIUHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mnojie. DIEKTPOABWKYIIAS CUJa WHAYKIHWHU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYINATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHnyKTUBHOCTh. SIBIECHME CAMOMHIYKIMU. OJIEKTPOJABUXKYIIAs CHiia
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MAarHMuThl, SJIEKTPOMArHUTHI, SJICKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHE PIEKTPOHHOIO ITy4Ka MarHUTHBIM TTOJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JIEKTPOABUKYILEH CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3ydyeHrne MaratuTHOrO MoJist KaTyIIKU C TOKOM.

HccnenoBanne neiCTBUSA TOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. Kosie6aHusl 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHble Ko1ed0anus
Konebarenbnass cuctema. CBoOOAHBIE MEXaHWYECKHE KOIeOaHMS.
[Mapmonmnyeckue konebanwms. [lepuon, yactora, ammuTyaa u ¢asza KoaeOaHmil.
[Ipyx’rHHBIN MagTHUK. MaTeMaTHYECKUN MassiTHUK. Y PABHEHUE TAPMOHUYECKUX
konebanuid. [IpeBpailienrie HEPruu Mpy rapMOHUYECKUX KOJICOAHUSIX.



Konebarenbubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaqbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHWYeCKUMU U
ANEKTPOMarHuTHeIMU KoJsiebaHusiMu. Popmyna TomcoHa. 3akoH coxpaHEHUs
SHEPI'UM B UEaJTLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBnenne o  3aTyxalmux  KojieOaHUsIX.  BBIHYXIEHHbIE
MexaHuueckue Kojebanusa. Pe3onaHc. BBIHYXJAEHHBIE 3JIEKTPOMATrHUTHBIC
KosieOaHusl.

[lepemennblii TOk. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJAHOE U JICUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKa U
HaIPsKEHUSI.

Tpancdopmartop. [TpousBojcTBO, nepegaya notpebIieHne
ANEKTPUYECKOW  DHEPruu. OKOJOTUYECKHWE PHUCKHM TIPU  MPOU3BOJICTBE
anekTpodHeprun. KynabTypa MCMOIb30BaHUS 3JIEKTPOIHEPTUHA B TTOBCETHEBHOM
KU3ZHHU.

TexHuveckue yCcTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHHE: AJICKTPUUCCKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUH dJIEKTpOTIiepe1ay.

Llemoncmpayuu

HccnenoBanne mapameTpoB KosieOaTenbHON CHUCTEMbI (MPY>KUHHBIA WIIH
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxarmmux KojaeoaHu.

HccnenoBanne CBOWCTB BRIHYKICHHBIX KOJICOAHUIA.

HaGmronenue pe3oHaHca.

CB0OOTHBIE ATIEKTPOMAarHUTHBIC KOJICOaHMSI.

OcumiorpaMmsbl (3aBUCMMOCTH CUJIbI TOKA W HAaNpsHKEHUSI OT BPEMEHH )
JUTSI DTIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3zonanc mnpu mnociegoBaTENbHOM COEIMHEHUU PpE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY 3IEKTPONepeayn.

Vuenuueckuii oxcnepumenm, rabopamopmsie pabomol

HccnenoBanne 3aBUCMMOCTH MEPUOIa MAIBIX KOJIeOaHUii Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne mnepeMEeHHOr0 TOKa B LENH U3 MOCJIEAOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60HbL

MexaHnueckue BOJHBI, ycinoBus pacnpoctpaHenus. llepuon. CkopocThb
pacrpocTpaHeHusi M JjuHa BOJIHBL. llomepeuHble W MPOAOJIbHBIE BOJHBI.
Nurtepdepenins u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUS M3IYYEHUS SJIEKTPOMATHUTHBIX
BOJH. B3aumHas opuentanus BektopoB E, B, V B dieKTpOMarHuTHOU BOJIHE.
CBolCTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, MPETOMIICHUE, MOJISIPU3ALINS,
nudpakius, uarepdepenius. CKopocTh dIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3ME€KTPOMArHUTHBIX BOJIH. [[pMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyrHIMIIBI paIHOCBA3U U TelIeBUACHUA. Paguonokamnus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE TTONIEPEYHBIX U TPOI0JIHHBIX BOJIH.

Kone6mromeecst Te10 kKak HICTOYHUK 3BYKA.

HaGmonenne otpakeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue nntepdepeHimm u nudpakiui MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KoJieOaHuH.

HccinenoBanre  CBOWCTB  DJIIEKTPOMATHUTHBIX  BOJIH:  OTPAa)KEHHUE,
pesIOMIICHHE, MOJIsIpU3alus, AU paxius, HHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonmHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [loctpoenune nzoOpaxeHuii B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICEHHUS CBeTa. AOCONIOTHBIN
rokasarens npesomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yrou
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

JHucniepcus cBeta. CloxHBIN cocTaB O6emoro cera. LIperT.

ColOuparomue W paccewBaroImue JUH3BI. ToHKasg auH3a. DOKycHOE
pPAcCTOSIHME W ONTHYECKasl Cujla TOHKOW JuH3BL [locTpoenne m3obOpaxeHuil B
COOMpAIONINX U paccenBaroluX JIMH3aX. PopMysa TOHKOW JTUH3BL. Y BEJIMUCHHUE,
TaBaeMoOe€ JIMH30M.

[Ipenesnsl NPUMEHUMOCTH TEOMETPUYECKON ONITHKHU.

BonnoBass ontuka. Untepdepenius cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEphEpPEHLIHOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakus cBera. udpakuumonHas pemeérka. YcloBue HaOIIOICHUS
[JIABHBIX MAaKCHUMYMOB TMpU TAJEHUM MOHOXPOMATHYECKOTO CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus csera.

TexHudeckue ycTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: OYKH, JyTa,
dboToanmapar, MPOCKIMOHHBIA amnmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(PpaKIMOHHAS PelIéTKa, TOJISIPOU/I.

Jlemoncmpayuu

[IpsasmonHEHOE pPAacCHIPOCTPAHEHHUE, OTPAKEHUE U TPEITOMIICHHE CBETA.
OnTtruyeckue npudopsl.

[TonHoe BHyTpeHHEE oTpakeHue. Mojiesib CBETOBOA.

Hccnenosanuie cBOWCTB M300paxKeHU B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOA.

HaGmonenue natephepeHinm cBera.

HaGmonenue nudpakuuu ceera.

HaGmonenue qucniepcuu cBera.

[TomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokazaresns NpeJoMIICHUS CTEKIIa.

HccnenoBanue cBONCTB M300paxKeHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3jien 6. OcHOBBI cienAJILHON TEOPUH OTHOCUTEJILHOCTH

['paHnubl PUMEHHMOCTH  KJIACCMYECKOW  MexaHukH. [locTynatsl
CIEUUAIBHOW TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh MOAYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHLIHNI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILlCHUE JIJIVHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YACTHUIBI.

CBsi3b Macchl C JHEPrue€d U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHEprus moKosl.

Pa3znen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6aHMOBOU ONMUKU
®ortonsr. @opmyna [lnanka cBs3u SHEpruM (POTOHA C €ro YaCTOTOM.
DHeprus u UMIyJbC POTOHA.



OtkpeiTue u uccnenoBanue Qorosddexra. Onwvitel A. I'. Cronerosa.
3akonbl Gotorpdexra. YpaBHeHue OiiHmTenHa g ¢porodddekra. «KpacHas
rpanuna» ¢potosddexra.

JaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuuyeckue yCTpOMCTBAa M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIEMEHT,
doTtongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(HEeKT Ha yCTAHOBKE C IMHKOBOM TJIACTUHOM.

Uccnenoranue 3akoHOB BHelHero ¢hoTodddexra.

Creroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pezepdopia mo paccestHuio o -4acTHII.
[Inanetapuas monens aroma. I[loctynatel bopa. M3nyuenue u morusomieHue
(GOTOHOB TIpH TEpEeXO0/e aToMa C OAHOTO YPOBHS DHEPruu Ha Japyroil. Buawl
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOAOPO/IA.

BonnoBeie cBoiicTtBa yactul. Bomubl ge bpois.  KopnyckysspHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3TyYEHUE.

TexHuueckne yCTpOHCTBAa M MPAKTHUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Ilemoncmpayuu

Mognens onsita Pesepdopaa.

Ornpenenenue NJIMHBI BOJIHBI J1a3epa.

HaGmroneHne muHeyaThIX CIIEKTPOB U3JTYUYCHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

Hab6mronenne muHeyaToro crekrpa.

Tema 3. AmomHnoe sadpo

DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIOXKHOCTb CTpoeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmbiTel  Pesepdopna 1o  ompeneneHwio  cocTaBa
paanoakTuBHOTO w3nMydeHusi. CBoiicTBa anbda-, Oera-, raMMa-U3ITydCHHS.
Bnusinue paainoakTHBHOCTH Ha KUBbBIE OPraHU3MBbI.

OtkpeiTHE TIpoTOHA U HelTpoHa. HyknonHas moaens sigpa I'eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacman. DIEKTpOHHBIM M MO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraia.



DHeprust CBsI3U HYKJIOHOB B szipe. SnepHble cuibl. JledexT maccel aapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€p.

SAnepnsiit peaktop. Tepmosinepubiit cuntes. [IpobdiieMbl U MEPCHEKTUBBI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTtob1 HAOMIOEHUS U PETUCTPALIMU DJIEMEHTAPHBIX YACTHUI.

dyHaaMeHTadbHble B3auUMOJEHCTBUA. ENMHCTBO (PU3MYECKON KapTUHBI
MHpA.

TexHuyeckue yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JO3UMETP,
Kamepa BumibcoHa, siiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

Pa3jen 8. DyieMeHTBI aCTPOHOMUU U ACTPOPU3UKH

OTtanbl pa3BUTUS acTpoHOMHM. [IpuKIagHOE W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3gnoro He6a. Co3Be3nus, ApKue 3BE3MbI, IUIAHETHI, UX BUAMMOE
IBUKEHHUE.

Conneynas cucrema.

Connue. ConHeyHass akTUBHOCTb. McTounuk sHeprun CoyHIIA U 3BE3N.
3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpalbHBIN Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOUW MOCJIEA0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JIJIs1 3BE3] TJIABHOUM NOCIJIEIOBATENILHOCTH. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MTPEACTABICHUS O MTPOUCXOKIECHUH U 3BooIMu ConHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Muieunsiii [1yTe — Hama I'anaktuka. Ilonoxxkenue u auxenue CoiHIA B
lNanaktuke. Tumnsl raakTuk. PaguoranakTuky v kBa3apbl. UEpHbIE IBIPHI B 1pax
rajaKTUK.

Bcenennas. Pacmupenne Bceenennoii. 3axkon Xa606na. PazGeranwme
ranakTuk. Teopust bospmioro B3peiBa. PenukroBoe usnydeHue.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCTIOIB30BAHIEM KOMITHIOTEPHBIX
NPUIOKEHUN ISl  ONpENENICHUs] TOJIOKEHUS HEOECHbIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBIE c03Be3usi (CEeBEpHOro MONYLIApUS U SIPKUE
3BE3/BI.

Ha6monenus B reneckon Jlynsl, miianet, Mieunoro Iytu.

Oo6o01mauee NnoBTOPEHNE

Pony ¢u3ukum u acTpoOHOMHUU B HSKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COIIMAIBHOM M JTHYECKOM cdepax AesTETLHOCTH YEJIOBEKa, POJIb U MECTO
GU3UKM W acTPOHOMUM B COBPEMEHHOM HAy4yHOM KapTHHE MHpaA, POJIb
buznveckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O PUBHUECKON KapTHUHE
MHpa, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM pPsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPOJIE.

MesknpeamMeTHbie CBA3U

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiiacce oCcyiiecTBIseTcs ¢
Y4ETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MAaTeMaTUKH,
OMOJIOTMH, XUMHH, Teorpadu U TEXHOJIOTHUH.

Meoscnpeomemuuvle nonsimusi, CBSI3aHHBIE ¢ U3YYEHUEM METO0B HAYyUYHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIH (DaKT, TUnoTe3a, puznueckas BETUUMHA, 3aKOH,
Teopwsi, HAOIIOJICHNE, SKCTIEPUMEHT, MOJCIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl YpAaBHEHUM, TPUTOHOMETPUYECKHUE
byHKIUU: CHHYC, KOCHUHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE

TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX IIPOECKIIUY HA OCU KOOPAUHAT,
CJIO)KEHHE BEKTOPOB, MPOM3BOJHBIC JJIEMEHTAPHBIX (PYHKIHMM, MpU3HAKU
10J100Ms TPEYTrOJILHUKOB, OIpeieJICHUE IJIOMAAH IITIOCKUX (GUryp u o0béMa Ted.

buonozus: snexrpuyeckue SBICHUS B JKMBOM MPHUPOAE, KoJeOaTelbHbIE
JIBUKCHUS B 5KUBOU MIPUPOJIE, ONITHYECKUE SIBJICHUS B KUBOU IIPUPO/IE, IEUCTBUE
paauauy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJIEKYJ, KpHUCTaJUIM4YeCKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OO0pa30BaHUsA KPHUCTAIUTMYECKON  PEIIETKH,
CIIEKTPaJIbHbIA AHAJIU3.

l'eoepaghus: MarHuTHBIE TIONIOCA 3€MJIM, 3JIEKM MATrHUTHBIX DY,
doTochEMKA 3eMHOM OBEPXHOCTH, MIPEACKA3AHNE 3EMIICTPICCHHM.

Texnonocusa: NVMHHAM BIEKTPONEPENAy, TEHEPATOpP IIEPEMEHHOrO TOKa,
AJIEKTPOJBUTaTENb, UHAYKIMOHHAS M€4b, pajgap, PaauoNpUEMHUK, TEIEBU30D,
aHTteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
coJIHEeuHast OaTapes.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusnka» Ha ypoBHE CpeIHETO OOIIETo
oOpazoBanus (6a30BbIN YPOBEHB) JOKHO 00ECTICUUTh JOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTECIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3ynbTaThl OCBOCHUsI ydyeOHoro mnpenMera «Duzuxay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OINbITa W ONbITa JESITEILHOCTH B MpPOIECcCe
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON JESATEIBLHOCTH, B TOM
YHUCJIE B YACTH:

1) rpazkIaHCKOr0 BOCTIMTAHMS:

c(hOopMUPOBAHHOCTb IPAKIAHCKON MO3UIIMH 00YUYaIOIIETOCs KaK aKTHBHOT'O
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX  OOIIEYEIOBEYECKMX T'YMaHHCTHUYECKUX M
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpPECAaX IPakIaHCKOIO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHME  B3aUMOJICHCTBOBaTH C  COIMAJbHBIMM  WHCTUTYTaMHd B
COOTBETCTBHHM C MX (DYHKIIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJOHTEPCKOM AEATEIBHOCTH;

2) NIAaTPHOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUHCKOMN Tpa’KIaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOUIEHWE K IOCY/IapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYIyILIETO;



4) 3¢TEeTHYECKOro BOCIIUTAHUSI:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs O3CTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (HPU3UIECKON HAYKE;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K Pa3InyHbIM cdepaM MpodhecCHOHATBHOW NeATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (PU3MKOW M TEXHUKOM, YMEHHME COBEpIIATh OCO3HAHHBIM
BbIOOp Oyaymedl mpodeccud M peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE
TJIaHBL,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPa30BaHHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IKOJIOrH4eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh YKOJOTUUYECKON KYJIBTYPBI, OCO3HAHKE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJIECHHUE JCHUCTBUM B OKPYKAIOUIEH Cpele Ha
OCHOBE 3HAHUS IIEJICH YCTOMYUBOT'O PA3BUTHS YCIIOBEUCCTRA;

pacIIMpeHne OIbITa JEATCIbHOCTH SKOJOTMYCCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (DHU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YHOH JEsTeNIbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO M  HCCIEI0BATEIbCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIe JelicTBHS
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  ()OPMYJIMPOBaTh W  aKTyaJU3HpOBaTh  IpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEIN ACATEIBHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTECPUH UX
JIOCTHXKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B PacCMaTPUBAEMBIX
(U3UYICCKUX SIBIICHUSAX;
pa3pabaTeIBaTh MUIAH PEIICHUS TIPOOJIEMBI C Y4ETOM aHAIN3a UMCIOIITXCS
MaTEepUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBHE
pEe3yJIbTAaTOB LEISAM, OLICHUBATh PUCKH ITOCJICACTBUH JI€STCIIbHOCTH;



KOOPJAVUHUPOBaTh W BBINOJHATH pabOTy B  YCJIOBUAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBAThH KPEATUBHOE MBIILICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Bba3zoBble ucciegoBarebcKue JeiCTBUS:

BJIAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATUAMHU U METOJIaMU
(u3nUecKol HayKu;

BJaJ€Th  HABBIKAMH  y4€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00ylacTh  (U3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TTOMCKY METOJIOB pellieHus 3a7a4 (PU3MUECKOTO COIepKaAHUS,
MIPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIbHOCTH MO TMOJYyYEHHUIO HOBOTO 3HaHMS, €ro
UHTEpIpEeTalii, MNPeoOpa3OBaHUI0 U TMPUMEHEHUIO B PA3IUUYHBIX YYEOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh NPUUYUHHO-CJICJACTBCHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aj/1ady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOHUX YTBEPXKJICHHH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATHh TOJYyYEHHbIE B XOJI€ pPEHICHUS 3aJladyd pPe3yJbTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (opMylIHpoBaTh COOCTBEHHBIE 3aJayll B 00pa3oBaTEIbHOMN
NS TENBHOCTH, B TOM YUCJIE MPU U3yUYeHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAaIIMsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 10 (HU3MKE B TMPAKTHUYECKYH 00J1acTh
KU3HEESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTATh HOBBIEC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BJIQ/I€Th HABBIKAMH MOTY4YEHUSI HHPOpMAIHK (PU3NIECKOTO COMECPIKAHMS U3
HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBIATH MOUCK, AHAIU3,
CUCTEMaTH3allUI0 U WHTEPIpPETAni0 UHPOpPMAIMU Pa3IMIHBIX BUIOB U (hopm
MpEeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIHH;

UCTIONIb30BaTh CpeACTBA WHMOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUHA KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3alady C COONIIOICHHEeM TpeOOBaHM SPrOHOMHUKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, PECYpCOCOEPEIKEHHs, MPABOBBIX W OATUUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;



co37aBaTh TEKCThI (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3HayeHuss UWHGOpMAlMM M LEJIEBOM  ayauTOpuu, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaIU3ALIUU.

KommyHuKaTHBHBIE YHUBEpCcaJbHbIe y4eOHbIe 1elCTBUS:

OCYLIECTBJISAITh OOILEHHE Ha Ypokax (U3UKM U BO BHEYPOUHOU
JESITeIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(JIMKTHBIX CHUTyalMd W CMST4atrh
KOH(JIMKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMaHAHON ¥ UHMBUlyaIbHON
paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 111 COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ MOCTHKEHUIO: COCTABIATH IUIaH ACHCTBUM,
pacnpenensiaTh pojd C y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh PE3yJbTaThl
COBMECTHOM paboTh;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKAa KOMaHIbI B
o0IIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C IO3MULHUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUUECKON 3HAUUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTYaLUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YueOHbIE AelCcTBUS
Camoopranu3anusi:

CaMOCTOSATEILHO OCYIIECTBISATh TO3HABATEIBHYIO IESITEILHOCTh B 00J1aCTH
(GU3MKH W acCTPOHOMHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEIILHO COCTABIIATH IUIAH PEIICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUTAH BBIMOJTHEHUS MPAKTUYECKOW paboThl C y4E€TOM HWMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;

pacIIMPATh paMKH Y9€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPETOYTCHH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBAaThH €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHUC;



OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUIMH B 00JacCTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaIlMsIM, BHOCUTh KOPPEKTUBEI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIeTh HAaBBIKAMU TIO3HABATEIBHOW peQeKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, MX PE3YIBTATOB H
OCHOBaHMH;

MCTIOJIH30BaTh MPUEMBI peIIeKCHH JIJIsl OIICHKU CUTYaIliH, BEIOOpa BEPHOTO
peleHus;

yMEThb OILIEHWBAaTh PUCKA M CBOEBPEMEHHO NMPUHUMATHh PEIICHHUS MO X
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M ApPryMEHTHI JPYTUX TpPH aHAIHU3€ PE3yJIbTAaTOB
TeSITeTbHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI M ApPryMEHTHI JPYTUX TpPH aHAIHU3€ PE3yJIbTAaTOB
TS TeNbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B nporiecce goctuxkeHUss TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBbI
no ¢Qusuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATLHBIN WHTEJUICKT, Tpe/oJararonui
c(hOpMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHWUMAaTh  CBOE

HMOIIMOHATFHOE COCTOSIHME, BHUJIETh HANpPAaBICHUS pPa3BUTUA COOCTBEHHOM
AMOITMOHAILHOM c(hepbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIINU, BKITIOYAIOIIEH CTpEeMIICHNE K IOCTIKCHUIO T1eJTH
U yCTeXy, ONTUMU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YIUTBIBATH €r0 TIPHU OCYIIECTBICHUH OOIIECHUS, CTTOCOOHOCTh
K COYYBCTBHIO U COTICPEIKNBAHMIO;

CONMANIBHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOIICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBIISATH, HHTEPEC U Pa3peliaTh
KOH(JIUKTHI.



HPEIMETHBIE PE3YJIbTATDBI

K xonny obyuenust B 10 kjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEPAX POdb U MECTO (PU3UMKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULbI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJCIICH:
MaTepHuajibHas TOYKAa, WMHEpIHallbHasg cHcTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAJIbHBIA Ta3, MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U TBEPABIX TeEll,
TOUYEYHBIN JEKTPUUECKUH 3aps/] IPU pelieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTh pU3HUECKHUE ABJICHUS (TIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUN CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA: PABHOMEPHOE M  PABHOYCKOPEHHOE MPSAMOJMHEHHOE
JIBUKEHUE, CBOOOJHOE MaJeHHE TeJN, JABMKEHHE IO OKPY>KHOCTH, HWHEpIuS,
B3auMojieiicTBue  Ten, Auddy3us, OpOyHOBCKOE JABWKEHHE, CTPOCHHE
KHUIKOCTEH W TBEPABIX TeJ, HU3MEHeHHe oObéMa Teln Mpu HarpeBaHUU
(oxJaXkIeHnu), TEMJIOBOE paBHOBECHE, HCIIApEHHUE, KOHJEHCAIUs, IUIaBJICHUE,
KpUCTAJUIN3aLUs, KUIIEHHUE, BIAYXHOCTD BO3/1yXa, IIOBBILICHNUE JaBJICHN ra3a pu
€ro HarpEeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKY IIApaMETPaMU COCTOSHUA Iras3a
B U30IIpOLECCaX, MIEKTPU3ALUSA TEll, B3aUMOACHCTBUE 3aPsI0B;

OIKCHIBATh MEXAHUUYECKOE JBUKEHHE, UCTIONb3Ysl (PU3MUECKUE BEINYUHBI:
KOOpJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHUIa,
UMIIYJIbC TEJa, KHHETUYECKasl DHEPrus, IOTCHIMAIbHAS YHEPI s, MEXaHUYECKAs
paboTa, MexaHHWYecKass MOIIHOCTb; INpPU OINUCAaHUM MPABHIBHO TPAaKTOBATH
(U3NYECKUl CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUECHUS U E€IUHMIIBI,
HaXOAUTb (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PU3NUECKYIO BETUUYHUHY C JPYTUMU
BEJINYNHAMU;

ONMCBHIBATh W3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SBJICHUA,
UCHONBb3Ysl (U3NYECKUE BEJIMYMHBI: JIaBJICHHE Trasza, TeMIeparypa, CpenHss
KHUHETHYECKast JHEprus Xa0TUYECKOTO I BVKCHUS MOJIEKYII,
CpPEAHEKBaApaTUYHAsA CKOPOCTH MOJIEKYJ, KOJIUYECTBO TEILIOTHI, BHYTPEHHAA
sHeprusi, pabora raza, KOIPPHUIMEHT TOJIE3HOrO JEHCTBHUS TEIIOBOTO
JABUTATENsI; TMPU ONUCAHUM TPABUIBHO TPAKTOBATh (DU3HMUECKUN CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYEHHUsI W €IMHHUILIBI, HaXOAUTh (POpPMYIIbI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYMHAM;



ONMKCHIBATh  M3YYEHHBIE  DIIEKTPUYECKHE CBOMCTBAa  BELIECTBA U
ANIEKTPUYECKUE SIBJICHUSI (MPOLECCHI), HUCMOIB3YSd (PU3HMUECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsifl, HIEKTPUUYECKOE T0JI€, HANPSXKEHHOCTh MO, MOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPU ONUCAHUU MPaBUIBHO TPAKTOBAaTh (DU3UUECKUU
CMBIC]I HCIIONb3YEMBIX BEJIWYUH, UX OOO3HAYEHUsI WU E€JIMHHULIbI; YKa3bIBATh
(opMyInbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIWYMHY C JPYTUMHU
BEJIMUNHAMU;

aHAIM3UPOBATH (PU3UYECKUE TPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3HUECKHE
3aKOHBI U TPUHIIUIIBI: 3aKOH BCEMUPHOTO TaroteHus, |, Il u 11l 3akonst HetoToHa,
3aKOH COXPAHEHHS MEXaHMYECKOW HHEepruu, 3aKOH COXpaHEHHUs HMITyJbCa,
OPUHILIMIT CYNEPHO3ULUU CUJI, MPUHLHUIT PABHONPABUS MHEPLHAIBHBIX CHCTEM
0TCcu€Ta, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW IHEPIrUur TEIJIOBOTO JBUKEHUS MOJIEKYI
c aOcCoNIOTHOW TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpAaHEHMS DJIEKTPUUYECKOTro 3apsana, 3akoH Kynona, mpu 3ToM pazinuyath
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €Er0 MAaTEMAaTHUYECKOE BHIPAXKEHHE U YCIOBUS
(rpanuIlpl, 06J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIIBI JIEWCTBUS MAIllUH, MNPUOOPOB U
TEXHUUYECKUX YCTPONCTB; pa3auvaTh YCIOBUS UX O€30MaCHOTO UCIIOI30BAHUS B
MOBCETHEBHOM JKU3HH;

BBITMIOJHATh SKCIEPUMEHTHI IO HUCCIENOBAHUIO (DU3MYECKUX SIBJICHUN U
IPOIIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHH, TIPU 3TOM
dbopmynupoBath mpobieMy/3agady W THUIOTE3y YYeOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO O0OpYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (HU3MUYECKUX BEIIUYMH,
Opu STOM BBIOMpATh ONTUMAJBHBIA CIOCOO0 HW3MEPEHUS W HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCUMOCTH MEXIY (PU3MUYECKUMH BEIMYMHAMHU C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHH, IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCUPOBaTh PE3yIbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYHUH B
BUjie Tabnuil U rpaduKoB, AeIaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BaHUS;

co0roaTh npaBuia 6€30MacHOro Tpyia NPy MPOBEACHUN UCCIIEOBAHUN B
pamMKax y4eOHOTO SKCIIEPHUMEHTa, y4eOHO-HCCIEA0BATENIbCKOW M MPOEKTHOU
NEeSATENBHOCTU C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOro
000opyI0BaHNS;

pemaTh pacy€THhIE 3a7a4ydl C SBHO 3aJaHHON (DU3WYECKON MOJIENbIo,
UCIIOJIb3Ys (PU3MYECKHUE 3aKOHBI M NPUHLMUIIBI, HA OCHOBE aHAJIM3A YCIIOBUS



3a1aul BbIOMpPATh (DU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOAUMBIEC ISl €€ pellleHUs], MPOBOAUTL PAcU€Thl U OLICHUBATH
peaIbHOCTh MOJIYUYEHHOTO 3HAYEHUS (PU3NUYECKON BEIUUUHBIL;

pemaTth KaueCTBEHHBIC 3a/1a4u: BBICTPAuBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IETIOYKY PACCYXKIECHUM C OMOPOM HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh  TMPU  pEHIeHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(pOpMAIIMOHHBIE TEXHOJIOTUU TUTSt MOKCKa, CTPYKTYpUPOBaHUS,
UHTEpPOpEeTallMi U  MPEJICTABICHUS y4eOHOM H  HAYYHO-NOMYJISPHOM
uHpopMalMK, TIOTYYEHHOW U3  Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

MPUBOJAUTH MPUMEPHI BKJIaJ1a POCCUICKHUX U 3apyOEKHBIX YUEHBIX-(PUZHKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEIO0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI;

UCITIOJIH30BaTh TEOPETUUECKHUE 3HAHMS MO (PU3UKE B MOBCETHEBHOMN KU3HU
JUTsl oOecrieueHus 0€30MacHOCTH ITPH 0OPAIICHUH ¢ TPUOOPAMH U TEXHUYECCKUMHU
YCTPOUCTBAMHU, JIJISI COXPAHEHHUS 37]0POBbsI U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO
NOBEJCHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJEH,
IUTAHUPOBATh PAOOTy TPYIIBI, PAMOHAIBHO paCHpenesiTh OO0SI3aHHOCTH H
IUIAaHUPOBAaTh  JIESITEIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBAaTh  BKJAJ  KaXJOro0 M3 YYaCTHHUKOB TpYNIIbl B  pELICHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmy obyuenust B 11 kJj1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAxX POjb U MecTO GU3UKU B (OpMUPOBAHUU
COBPEMEHHOM HAyYHOM KapTHUHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
buznuecKkoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN BJICKTPUUYECCKUN 3aps], Jy4 CBE€Ta, TOYCYHBIM HCTOYHUK CBETA,
AIepHasl MOJENb aToMa, HYKJIOHHAas MOJIEJb aTOMHOIO f/ipa MNpH pPEIICHUH
bU3UYEeCKUX 3a/1a4;

pacno3HaBaTh GU3HUECKUE SIBICHUS (TIPOIECCH) M OOBICHITH UX HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMHUKM ¥  KBAaHTOBOM  (UBHMKHU:  DIIEKTpUUECKAs
MPOBOJIMMOCTH, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JEUCTBUS TOKAa,
B3aUMOJICUCTBUE  MArHUTOB, JJICKTPOMAarHUTHasE  WHAYKUUSA, JIEHCTBUE
MarHuTHOTO TMOJsi Ha TMPOBOJHUK C TOKOM U JABWXKYIIUHUCS 3apsj,



ANIEKTPOMArHUTHbIE KOJEOAHWs M BOJHBI, MPSMOJMHEMHOE pacnpoCTpaHEeHUE
CBETa, OTPAKEHUE, MpeJoMIIeHHEe, UHTepdepeHIus, TUPPAKIUSI U TOJIApU3aLIU
cBeTa, aucnepcus ceeta, porodnekrpuieckuit ahpdext (pororddexr), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHUWE JIMHEMYaTOro CHEKTpa aroMa  BOJOPOJA,
€CTeCTBEHHAs! U UCKYCCTBEHHAas pPaJUOaKTUBHOCTb;

OMKCHIBATh U3YyYEHHBIE CBOICTBA BELIECTBA (AIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  JJIEKTPUUECKYI0  MPOBOAMMOCTb  DPA3JIMYHBIX  CpeA) U
AIEKTPOMArHUTHBIE SIBICHUS (TPOLECCHI), UCIONB3Ysl (PU3HUECKUE BEIMYMHBIL:
ANEKTPUUECKUM 3apsifl, CUjla TOKA, IJEKTPUUECKOE HANPSDKEHHE, IIEKTPUUECKOe
CONPOTHUBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOABMKYIAs cuiia, paboTa ToKa,
UHAYKIUS MAarHUTHOTO MoJjs, cuia Ammepa, cuwia JlopeHia, HHAYKTUBHOCTh
KaTyIIKH, SHEPTHUs DJIEKTPUYECKOI0 MU MAarHUTHOTO TOJIeH, Mepuoj M 4acTtoTa
KoseOaHuii B KoJieOAaTEIbHOM KOHTYpE, 3aps] M CWila TOKa B TpOIEcce
rapMOHUYECKUX JJICKTPOMATHUTHBIX KojebaHuil, (OKyCHOE pacCTOsSHHE U
ONTHUYECKAsl CUJIa JIMH3bI, PU OMHMCAHUM MPABUILHO TPAKTOBATh (HU3MUECKUI
CMBICJT HCIIOJB3YEMBIX BEJIIMYMH, UX OOO3HAYCHUS M CIUHMIIBI, YKa3bIBaTh
(GopMyInbl, CBS3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONKUCHIBATh W3YUYEHHBIE KBAHTOBBIE SBJICHHUS M MPOLECCHI, HCHOJb3Ys
¢u3znuecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (OTOHA, MEPHOJ Mojypacnaza, dHEprus
CBSI3M ATOMHBIX sJI€p, IPU ONTUCAHUU MTPABUIILHO TPAKTOBATH (PU3NUECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMU BEIHMYUHAMH,
BBIUUCIISITH 3HaUCHUE (PU3NUECKON BEJIMUNHBI;

aHATM3UPOBATH (PU3UYECKUE TTPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3UUECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEA0BATENBHOTO U NTAPaJLIEIbHOTO
COEMHEHUSI MPOBOJHUKOB, 3aKOH J[)koynsa—JIeHna, 3aKOH 3IEKTPOMarHUTHOU
WHIYKIHWHM, 3aKOH MPSMOJUHEMHOTO pAaCHpPOCTPAHEHUS CBETa, 3aKOHBI
OTPa)KEHUsSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpPaBHEHHE ODWHINTEHHA I
dotorddexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXPAHEHMS 3JEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUS MacCOBOIO 4YHCIIA,
noctyinarsl bopa, 3aKOH paJMOAaKTUBHOIO pacnaja, MpU STOM pas3iinyatrh
CJIOBECHYIO ()OPMYITUPOBKY 3aKOHA, €r0 MATEMAaTHIECKOE BRIPAKECHHE U YCIOBUS
(rpanulibl, 00J1aCTH) IPUMEHUMOCTH;

ONpENeNATh HAMNpaBICHUE BEKTOpA WHAYKIMM MArHUTHOTO MO
MMPOBOJHUKA C TOKOM, CHJIBI AMIIEepa 1 CHIIbl JIopeHna;



CTPOUTh M ONMHUCHIBATh M300paKEHHE, CO3/1aBacMOEC IUIOCKUM 3€pKajioM,
TOHKOM JIMH30U;

BBITIOJHATH JKCIIEPUMEHTHI 0 HWCCJICAOBAHHWIO (DU3UYECKUX SIBICHUN W
MIPOIIECCOB C WCTOIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPHU ITOM
dbopmynupoBath mpobiieMy/3aadyy W TUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYAOBAaHMS, MPOBOIUTH OMIBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPEHHUS (HDM3MYECCKUX BEIIMYMH,
OpH 3TOM BBIOMpATh ONTUMAJBHBIA CIIOCOO0 HW3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (PH3WYECKMX BEJIMYMH C MCIOJb30BAHHEM
NPSIMBIX W3MEPCHHIA: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH
PE3yJIBTAThl TIOJYYCHHON 3aBUCHUMOCTH (DPM3UYECKUX BEJIMYUH B BHJIC TAOJIHIl U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS,

coOJTr01aTh MpaBuiia 0€30MacHOro TPY/ia MPH MIPOBEICHUN UCCIICT0BAHUN B
pamMKax y4eOHOTrO S3KCIEPUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M TPOCKTHOMN
JESATEITBHOCTH C UCIIOJIb30BAaHUEM M3MEPHUTEIIbHBIX YCTPOUCTB U J1a00OPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHONW (PU3WYECKON MOJEINbIO,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHalIM3a YCIOBUSA
3a/layd BBHIOMPATh (PU3MUYECKYIO MOJIENb, BBIACIATh (U3MUYECKUE BETUYUHBI U
dbopMyIbl, HEOOXOUMBIE ISl €€ PEellIeHUs, MTPOBOIUTH PACUETHl M OIEHUBATH
PEANBbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYNHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPANBATh JOTUYECKU
HENPOTUBOPEUMBYIO 1IETIOUKY PACCYXKACHUN C OMOPON HAa M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SABIICHUS,

UCIIONIb30BaTh ~ NPU  pEHIeHMH  y4uyeOHBIX  3aJad  COBPEMEHHbBIC
WHOOPMAITMOHHBIE  TEXHOJOTUM  JJIsi  TIOHUCKA, CTPYKTYpPHUPOBaHUS,
WHTEPIpPETAllMd W TPEJACTAaBICHUA Y4YeOHOW ¥  HAYYHO-TIOMYJISIPHON
uHopMaIMK, TONYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTyYaeMyI0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMIBI JACHCTBUS MAIUH, TPUOOPOB M TEXHUUECKHUX
YCTPOWCTB, pa3nuyaTh YCJIOBHS WX 0E€30MaCHOTO HWCIOJh30BAaHUA B
MMOBCEIHEBHOM KU3HU;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3aPYOCKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHEC HAYKHU, B OOBSCHEHHE MPOIIECCOB OKPYIKAIOMIET0 MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHH;



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 (PU3KKE B TIOBCETHEBHOW KU3HU
111 oOecreueHns 6e30NacHOCTU NpU OOpaIIeHUH C MPUOOpPaAMU U TEXHUUECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 3A0POBbsI U COOITIOICHIUS] HOPM 9KOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTath B TpyNIE C BBIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIBI, PAlMOHATIBHO paCHpeAeNiTh OOS3aHHOCTH WU
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, AaJeKBaTHO
OLICHWBATh BKJIAJ KaXIAOTO W3 YyYaCTHUKOB TPYNIBl B  pEIICHHE
paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
H KoauuecTBO 4acoB
Ne AMMEHOBATIE DuieKTpoHHbIe (U poBHIE)
pa3aesoB U TeM KonTposabHbie IMpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchl
NporpaMmbI padoThI padoTsl
Pazgen 1. ®PUSUKA U METOJbI HAYYHOI'O ITIO3HAHUSA
D
1.1 HBHIA H METOET 2 https://m.edsoo.ru/AV1IAWVNQO
Hay4HOTO TIO3HAHUS
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 https://m.edsoo.ru/SN02MCWXU
2.2 JuHnamuka 7 https://m.edsoo.ru/RMLEBX3PU
3aKOHBI
2.3 COXpaHEHUs B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MEXaHUKE
Hroro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA



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

3.1

OCHOBBI
MOJIEKYJIIPHO-
KHHETHYECKOM
TeOpUu

https://m.edsoo.ru/HRGV8NOPE

3.2

OCHOBBI
TEPMOJMHAMUKHU

10

https://m.edsoo.ru/HK6KL6RS9

3.3

ArperaTtHsle
COCTOSIHHS
BemecTBa. @a3oBEIC
epexo bl

https://m.edsoo.ru/HSM355JCH

Hroro no pazaeny

24

Paznen 4. JIEKTPOAUHAMUKA

4.1 DNeKTpocTaTHKa 10 https://m.edsoo.ru/LSRP72QL I
ITocTrostHHEIH
4.2 DJICKTPHHICCIIH TOK. 12 https://m.edso0.ru/GEWTDQXWW
Toxu B pa3nmuyHbIX
cpenax
Wroro no pazneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

I[TIPOTPAMME



https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HanmenoBanue

KoaunuecTBo 4acoB

Ne DuieKTpoHHbIe (U poBHIE)
pa3aesaoB U TeM KonTposbHbie IIpakTuyeckue
n/m Bcero o0pa3oBaTte/ibHbIE peCypchl
NporpaMmbI padoTshI padoThl
Pazgen 1. QJIEKTPOANHAMMUKA
MarauTHOE 1oJe.
11 DneKTpoMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazaeny 11
Pa3pen 2. KOJJEBAHUWS U BOJIHbBI
Mexannueckue 1
2.1 AIIEKTPOMArHUTHBIC 9 1 https://m.edso0.ru/3TLNQKPG6
KoeOanus
MexaHndeckue u
2.2 3JIEKTPOMAarHUTHBIE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 OnTnka 10 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBEI CIIEIUATILHON
TEOpUH
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/AQUCOVDK2



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

Hroro no pazaeny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

) -
41 HICMEHTRL IKCRAHTOROH 6 hitps://m.eds00.ru/BWOVAWQRS
OIITUKHN
4.2 Crpoenue atoma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso0.ru/97MC9DZXQ
Hroro mo pazneny 15
Pa3znen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKN
3
5.1 JICMEHTLL aCTPOHOMMH 7 1 https://m.edsoo.ru/3EOD6KXI9
1 acTpoPU3UKU
Hroro mo pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Obobmaromee 4 https://m.edsoo.ru/0O2JEGZCIM
MTOBTOPEHHUE
Wroro no pazneny 4
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 7
YACOBIIO I[TPOTPAMME



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
N KoJsmyecTBo 4acoB DJyieKTPpOHHBbIE LN (pPOBbIE
o
Tema ypoka o0pa3oBare/ibHbIE
/i Beero KoHnTpoabHbIe IIpakTHuyeckue
padoThI padoThI pecypeet
®u3nKa — HayKa 0 MPUPO/IE.
e pup https://m.edsoo.ru/Y XGQSPM
1 Hayunble MeTo1bI TO3HAHMS 1 1p
OKPY’KarolIero Mupa T
Ponb u MecTo usuxu B
hopMHupOBaHUH
5 COBPEMEHHOUN HAYYHOU 1 https://m.edsoo.ru/8HSXWFF
KapTHUHBI MUPA, B VO
MPAKTUYECKON JIEATEIBHOCTH
Jronei
MexaHnueckoe ABUKEHUE.
OTHOCHUTENBHOCTH
https://m.edsoo.ru/RSOAQV5Z
3 MEXAHWYECKOTO JIBUXKEHUS. 1 %
[lepemenienue, CkOpOCTb, -
YCKOpEHHUe
PaBHOMepHOE
4 P 1 https://m.edsoo.ru/L8IPY2JEZ

HpHMOJ'II/IHCI/IVHOe JABMXKCHHC



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE

https://m.edsoo.ru/MDIDKJOU

5)
HPSMOJIMHENHOE JIBUKEHHIE B
CBoboaHOE MajzieHue.
https://m.edsoo.ru/MXPLZIX8
6 YckopeHue cBoOOTHOTO ]
MaJICHUS -
KpuBosmHeliHOE NBHKEHNE.
. https://m.edsoo.ru/TFLJ2C4D
7 JIBHKEeHHE MaTepruaIbHOU N
TOYKHM II0 OKPYKHOCTH -
[IpuHIAI OTHOCUTENBHOCTH
3 lNanunes. UnepumanbHbie https://m.edso0.ru/J6QY7N3W
cucTeMbl oTcueTa. [lepBarit N
3akoH HproToHa
Macca tena. Cuna. [Ipunnun
9 cynepno3uiuu cuil. Bropow https://m.edsoo.ru/BVTNWTA
3akoH HeroToHa ams QH
MaTepHUaIbHOU TOUKH
10 Tperuu 3akoH HerotoHa jyist https://m.edsoo.ru/JYL414UA
MaTepHUaIbHBIX TOYECK N
3aKOH BCEMHPHOTO
1 TaroteHus. Cuna TsHKECTH. https://m.edsoo.ru/D13D593M

[epBast kocMHuuecKas
CKOPOCTb

U



https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

https://m.edsoo.ru/RILVEXEQ
D

13

Cuna tpenns. Koaddurnment
Tpenus. Cuiia
COTIPOTHUBJICHUS TIPU
JIBVDKEHUH TeJla B KUJIKOCTH
WJIN Ta3e

https://m.edsoo.ru/UZBUPCM
5M

14

[ToctynarensHOE 1
BpalaTeIbHOE JIBIKCHHE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenT cunsl. 1Ti1euo cumbl.
VYcnoBust paBHOBECHS
TBEPJIOTO TETA

https://m.edsoo.ru/IDOAU40T
S

15

Nmnynec MatepualibHOM
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYCK.
Nmnynec cuibl. 3akoH
COXpPaHEHUS UMITYJIbCA.
PeakTuBHOE ABIKEHHE

https://m.edsoo.ru/M5JQTKN
wcC

16

PaGoTa 1 MOIITHOCTH CHJIBI.
Kunernueckas sHeprust
MaTepHUaTbHOW TOUKH.
Teopema 00 u3MeHeHUN
KMHETUYECKOI SHEPrUH

https://m.edsoo.ru/J1V59L.28B



https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B

17

[TorenumanpHas 3HEPTHUSL.
[ToreHumanpHas SHEPTUs
yrpyro aehopMUPOBAHHOU
npyxuHsl. [loTeHnnansHas
SHEPrus Teya BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/RNEXJW4
KF

18

[TorenumansHbIe U
HETIOTEHITUATBHBIC CUJIBI.
Cas13b paboThI
HETIOTEHITUATBHBIX CUJT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEN. 3aKOH
COXpAaHEHUS MEXAHUYECKOH
SHEpruu

https://m.edsoo.ru/DA3QVTO
XQ

19

JlabopaTopHas pabora
«HMccnenoBanue cBsizu
paboThI CHIIBI C U3MEHEHHEM
MEXaHUYECKOUW SHEPTHH Tela
Ha MPUMEPE PaCTIKEHHUSI
PE3UHOBOTO JKI'yTay

https://m.edsoo.ru/W1R4R88U
G

20

KonTtponpHas paboTa o
Teme «KuHemaruka.
JluHamMuKa. 3aKOHbI
COXPAHEHHUS B MEXAHUKEN

https://m.edsoo.ru/LNM6EK6
YY



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON

https://m.edsoo.ru/OEY9VYU

21

Teopun. bpoyHoBckoe 2B

nBuxenue. JAuddysus

Xapakrep ABUKECHUS U

B3aUMOJEUCTBHUSA YaCTHI]

https://m.edsoo.ru/AUV2ZDR

22 BemiecTBa. Moenu 3x

CTPOEHUS Ta30B, )KUIKOCTEN T

U TBEPABIX TEN

Macca monekyi.

https://m.edsoo.ru/FL1BAQD1

23 KommuectBo BemecTna. 3

[Tocrostnaas ABoraapo -

TermmoBoe paBHOBECHE.
24 Temneparypa u eé https://m.edsoo.ru/\WPNY6QA

m3mepenue. [llkana 8Z

temnepatyp Llenbcust
o5 Wneanshslii ra3 B MKT. https://m.edsoo.ru/UKJFVSBZ

OcnoBnoe ypaBHenne MKT (@)

AOGcomoTHas TeMIeparypa

KaK Mepa cpeliHen
26 KUHETUYECKON dHEPrUuu https://m.edso0.ru/BXUDVDG

JBHKEHUS MOJIEKYJL.
YpaBHenue MeHnieneena-
Knaneiipona

2F



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F

27

3akoH [lansToHa. ['a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB6613
A

28

JIaboparopuas pabota
«HccnenoBanne
3aBUCHUMOCTHU MECKOY
napaMeTpaMH COCTOSTHUS
pa3peKeHHOTO Ta3ay

https://m.edsoo.ru/35DBLKT9
6

29

H3omporieccel B uaeansHOM
ra3e u ux rpagudeckoe
MIpe/ICTaBICHHUE

https://m.edso0.ru/0ZJ3KZNJ
5

30

Buyrpennss sHeprus
TEPMOIUHAMUYECKOH
CHCTEMBI U CITOCOOEI €€’
n3MeHenus. KonndaecTBo
TEIUIOTHI U padoTa.
Buyrpennsisa sneprust
OJIHOATOMHOTI'O MJI€aJIbHOTO
rasza

https://m.eds00.ru/9JQITVXI8

31

Bub Terutonepenaun

https://m.edso0.ru/36JJ120W9

32

VY nenpHas TENJI0EMKOCTh
BemecTBa. KonmuecTBo
TETIOTHI TPU
Teronepeaaye.
AnmnabaTHBIi TIporecce

https://m.edsoo.ru/5K3Y4H86
L



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L

[IepBblii 3aK0H
TEPMOJUHAMUKH U €r0

https://m.edsoo.ru/2ZHO6R3GA

33
[PUMEHEHUE K 8
M3oIpoleccam
HeobpaTtumocts npoueccon
. https://m.edsoo.ru/S85LWDFT
34 B npupojie. Bropoii 3akoH 3
TEPMOIUHAMUKU -
35 [Tpunnun nevicreus u KI1/] https://m.edsoo.ru/DLCDEAA
TEIIOBOM MAaIlINHEI uc
https://m.edso0.ru/4AXPSA0V7
36 Huxn Kapno u ero KI1J] M S-7M. ecs00.1L
37 DKOJIOTHYECKHE ITPOOIIEMBI https://m.edsoo.ru/PO7ZMYM
TETJIO3HEPreTUKU 8l
OO6o0maromuii ypox
PHAIOTHIH P https://m.edsoo.ru/9EKZ0DD
38 «MonekynspHas pU3uKa. WP
OCHOBBI TEPMOAMHAMUKI T
KonTponsnas padorta no
39 teme «MouekynsipHas https://m.edsoo.ru/RCARYEG

¢uznka. OCHOBBI
TEPMOTUHAMUKHUY

ZX



https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX

[TapoobOpazoBanue u

https://m.edso0.ru/X480Q078E

40 KoHeHcanus. Vicnapenue u E
KHIICHUE
AOGcomoTHas U
41 OTHOCHTEJIbHAS BIIAYKHOCTh P':;[It'i)/ls://m.edsoo.ru/98HVAEB
BO3ayxa. HaceleHHsIl map -
TBépnoe Teno.
Kpucrannmueckue n
amop(HbIe Tena.
- https://m.edsoo.ru/JXFWLMZ
42 AHU30TpOIHUS CBOUCTB NK
KpucTayioB. JKuakue T
kpucTaibl. CoBpeMeHHbIE
MaTepHAaIIbI
[InaBnenue u
43 KpUCTa/uIM3anus. Y IejabHast https://m.edso0.ru/0OX117G6M
TEIUIOTA TUTABJICHHMS. R
CybOnumanus
44 ¥PaBHCHHE TEII0BOTO https://m.edsoo.ru/0lUXGN211
OanaHca
DneKTpu3alus Te.
45 DnekTpudyeckuu 3aps. [[sa https://m.edsoo.ru/QJ2S7WSB

BH/JIA DJIEKTPUUECKUX
3apsai0B

M



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM

[IpoBOIHMKH, TUAIEKTPUKH
Y TIOJTYIIPOBOJIHUKH. 3aKOH

https://m.edsoo.ru/F3YVPQU

46

COXPaHEHUS AEKTPUIECKOTO YH

3apsija

B3anmonencrBue 3apsaos.

. https://m.edsoo.ru/5U3BUOTH

47 3akon Kynona. ToueyHbir H

ANEKTPUYECKUH 3aps]T -

Hampsoxk€anocTh

ANEKTPUIECKOTO TIOJISL.

https://m.edsoo.ru/9SIKAWD2

48 [TpuHnunm cynepno3unuu V6

AIEKTPUYECKUX TTOJIEH. _

JIuHnmn HanpsLKEHHOCTH

PaboTa cun
49 3JIEKTPOCTATUYECKOTO OIS, https://m.edsoo.ru/VOPD9ASL

ITorenmman. PasHocTh F

MOTEHINAJIOB

[TpoBOTHUKY U AUINEKTPUKH

B DJIEKTPOCTATUYECKOM IIOJIE.
50 P https://m.edsoo.ru/12P2S3127

Jysnextpudeckas

MIPOHUIIAEMOCTb
51 DNEeKTPOEMKOCTb. https://m.edsoo.ru/B1UPRD52

Konnencarop

w



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOTO KOHJIGHCATopa

https://m.edsoo.ru/XPUKP82V
8

53

JlabopaTtopHnas paboTa
"Usmepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F84
5

54

[TpunIun neicTBus u
MIPUMEHEHNE
KOHJIEHCATOPOB,
KOIMPOBAJILHOTO arnmapara,
CTPYWHOTO MPUHTEPA.
DIIEKTPOCTaTUYECKAS
3aIInTa. 3a3eMICHUE
ANEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNH
YY

55

DJIEKTPUYECKH TOK,
YCIIOBUS €ro
CYIIIECTBOBAHMSL.
[TocrosinubIi TOK. CHila
Toka. Hanpshxenue.
Conporusnenue. 3akon Oma
JUISl yJacTKa Lenu

https://m.edsoo.ru/D6Y72A4B
7



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7

56

IlocnemoBarensHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHUE TTPOBOTHUKOB.
JlabopaTtopHnast pabota
«3yyeHne CMeEIaHHOTO
COCIMHEHUST PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPU
R

57

PaboTa u momtHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3
M

58

3axod OMa U1 MOJTHOM
(3aMKHYTOM) SJIEKTPUIECKOMN
uenu. KopoTkoe 3aMbIKaHue.
JlaGopaTopHas pabota
«3mepenue D1C
HCTOYHUKA TOKA U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PB
S

59

PesepBHbIil ypok.
KonTtponbHas padoTa 1o
Teme "DiaekTpoanHamuka" /
Bcepoccniickas
MpoBepouHasi paboTa

https://m.edsoo.ru/MFMG6EIE5
X



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X

60

O06o06maromuii ypok
«JNeKTpoAMHAMUKAY /
Bcepoccniickas
poBepoYHas pabora

https://m.edsoo.ru/P86MDY07
H

61

DneKTpOHHAas IPOBOJUMOCTh
TBEPABIX METAJLIIOB.
3aBUCUMOCTD
COTIPOTHUBJICHUS METAJUIOB OT
TEeMIIepaTyphl.
CBepxnpoBOAMMOCTh

https://m.edsoo.ru/\WMNNBQ
L9H

62

DJIEKTPUYECKUHU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX yYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBoAHUKH, UX
coOCTBEHHAs U MPUMECHAS
MpoBOIUMOCTh. CBOMCTBA
p—n-niepexoa.
[TosrynpoBOJHUKOBBIE
PpUOOPHI

https://m.edsoo.ru/S55A1DQU
R

64

DNEKTPUUYECKUU TOK B
pacTBopax M pacruiaBax
ANEKTPOJIUTOB.
DIEeKTPOIUTHYECKAS
JUCCOIMAUS. DIEKTPOIIU3

https://m.edsoo.ru/QUOQUWYV
91



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91

65

DNEeKTPUYECKUH TOK B razax.
CaMOCTOSITENbLHBIN U
HECaMOCTOSITEIIbHBIN PA3PSA.
Moanwus. I[1na3zma

https://m.edsoo.ru/2VX2KLFQ
A

66

DnexTpuyecKkue npudopsl u
YCTPOMCTBA U UX
MPaKTUYECKOE TPUMEHEHHE.
[TpaBuna TexHUKH
0€3011acHOCTH

https://m.edsoo.ru/KJA02KUP
5

67

KontponbHas pabota mo
Teme «IJEKTPOCTATHKA.
[TocTOSIHHBIN PIEKTPUYECKUIA
TOK. TOKH B pa3inuHbIX
cpenax»

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

68

Pe3epBHBIil ypoK.
O06o0uaromuit ypok 1o
temam 10 knacca

https://m.edsoo.ru/HLOAT6SN
U

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne KosmmuecTBo 4yacos DJIeKTPOHHbIE
7 Tema ypoka Bcero Korrrposbbie HpakTueckue f:;:eﬂnﬂ :)I;I[?al;?:;:;eenbﬂme
I padoThI padoTbI pecypest
[TocTositHHBIE MAarHUTHI M UX
B3aUMOJICHCTBUE.
1 MaruuTtHoe€ nose. Bekrop 1 https://m.edsoo.ru/4ADMOY
MAarHUTHOM WHIYKIIHH. 1IN6
Jluannu MarauTHOM
VHTyKIIUU
MarnuTHO€ nosue
5 MPOBOJIHUKA C TOKOM. OTBIT 1 https://m.edso0.ru/1L5CT4
Opcrena. Bzaumoaericreue 7EX
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabora
https://m.edsoo.ru/HGHXL
3 «M3ydeHre MarHUTHOTO 1 1 NLRZ
OJIS1 KATYIIKHA C TOKOMY
JleficTBHE€ MarHUTHOTO TOJIA
Ha MPOBOJIHUK C TOKOM.
Cuna Amnepa.
4 JlaGopaTopnas pabota 1 1 gté[;SZ/m.edsoo.ru/UVHDl
«HccaenoBaHue nelcTBUS —
MMOCTOSTHHOTO MarHUTa Ha
pPaMKy ¢ TOKOM»



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4

JleicTBME MarHUTHOTO TIOJIs
Ha JBHKYIYIOCS
3apsoKeHHYHo yactuily. Cuna
Jlopenma. PaboTa cuiibl
Jlopenua

https://m.edsoo.ru/7ABZQ
GQC9

DneKTpoMarHuTHast
nHayknus. [lotok BekTopa
MaraHutHo¥ nHaykiuu. SJC
WHJYKIUU. 3aKOH
3JEKTPOMArHUTHOM
nHaykuuu Papaaes

https://m.edsoo.ru/\VA26C
9C3J

JlabopaTopHas pabora
«HccnenoBanue sBieHus
3JIEKTPOMArHUTHOM
UHIYKITA

https://m.edso0.ru/XZS5M
QCBU

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHIYKIIMHU. DHEPIUs
MarHUTHOTO MOJIS KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

https://m.edsoo.ru/EOTON
8AEA



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA

TexHuueckue ycTponcTa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
JJIEKTPOMArHMTHI,
JJIEKTPOIBUTATEIb,
YCKOPHUTENH JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
eypb

https://m.edsoo.ru/UWNLF
A9L6

10

O60061maromuit ypok
«MarnuTtHoe mnoJe.
DJIEKTPOMAarHUTHas
WHITYKLHSD

https://m.edsoo.ru/COB05B
GMC

11

KontponbHas pabota mo
TeMe «MarHuTHOE 1moJie.
DneKTpoMarHuTHast
WHTKITUS

https://m.edsoo0.ru/8X637E
LEU

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KojeOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpanienue sHeprun

https://m.edso0.ru/9Y6GY
WEVP



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP

13

JIaboparopuas pabota
«HccnenoBanne
3aBUCHMOCTH MIEPHOIa
MaJIbIX KOJIeOaHU Tpy3a Ha
HHUTHU OT IJIMHBI HUTU U
MAacChI Tpy3a»

https://m.edsoo.ru/DPZ8K
R61C

14

KonebarenbHbIW KOHTYP.
CBo0OoaHEbIC
JJIEKTPOMArHUTHBIC
KoJie0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHaJIOTHS MEXIY
MEXaHUYECKUMHU U
ANIEKTPOMArHUTHBIMH
KOJIEOAHHAMH

https://m.edsoo0.ru/H6JCO5
BAD

15

®opmyna TomcoHa. 3akoH
COXpPaHEHUs SHEPTUU B
UJeabHOM K0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNW
D2LHU

16

IIpencrasnenue o
3aTyXaroluX KojleOaHHusIX.
BoiHyX1eHHBIE
MeXaHHUYEeCKHe KoJIeOaHusl.
Pesonanc. BeinyxneHHbie
JJIEKTPOMAarHUTHbIE
KOJIeOaHUs

https://m.edsoo.ru/FMBD
WPPG4



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.
Cunycou1anbHBIT
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HATIPSYKECHUS

https://m.edsoo.ru/VDEY X
RVUI

18

Tpancdopmarop.
[TpowusBoacTBO, nepenayva u
norpebiaeHue
AIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWzZU
L8OK

19

YerpoiicTBo u
MPaKTUYECKOE MPUMECHEHHE
ANIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTo
TOKa, JTHHUMN
AJIeKTponepenad

https://m.edsoo.ru/93Z12W
400

20

DKOJIOTHYeCKHUEe PUCKH TIPU
IIPOM3BO/ICTBE
anekTpol’Heprun. Kynsrypa
UCIOJIb30BAHUS
IEKTPOIHEPIUH B
ITOBCETHEBHOU KU3HU

https://m.edsoo.ru/SDUNY
KWNO



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO

MexaHu4deCcKue BOJIHBI,
YCIIOBHS pacIipOCTpaHEHUS.
[Tepuoa. CxopocTb

https://m.edsoo.ru/W2XBO

21

pacnpoCTpaHEHHUS U IJIMHA R3HJ

BOJIHEIL. [lonepeunsie n

MIPOJI0JIHHBIE BOJHBI

3ByK. CKOpOCTH 3ByKa.

https://m.edso0.ru/Z827Q6

22 | TI'pomxkocts 3ByKa. BeicoTa V70

ToHa. TemOp 3ByKa

DNeKTpPOMarHUTHBIE BOJIHBI,

HX CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/SWB57
23

[IIxana 3eKTpOMarHuTHBIX C06X

BOJIH

[IpuHUHMIIBI paguoOCBA3U U
24 TeneBuaeHus. Pa3Burue https://m.edsoo0.ru/2WQTS

CpEJICTB CBSI3U. LGLV

Pagnonoxanus
o5 KonTtponbHas padora https://m.edsoo.ru/IHURO

«Koiiebanus 1 BOJTHBID»Y N80B

[Ipsimonunelinoe

pacnpoCcTpaHEeHHE CBETa B

. https://m.edsoo.ru/HUF74

26 | o;HOPOAHOM cpee.

ToyeyHBIN HICTOUHHUK CBETA.
JIyd cBera

NDOW



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW

OTtpaxxeHue cBeTa. 3aKOHbI
OTpaXCHHSI CBETA.

https://m.edsoo.ru/AMBKQ

27
[Toctpoenue n300pakeHUH M227Z
B IJIOCKOM 3€pKaJie
[Ipenomiienue cera.
[TostHOE BHYTpEHHEE
08 JNNE & (o — https://m.edsoo.ru/V49RIS
P P TRN
YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKEHUS
JlabopaTopHas pabota httos:fim.ed [02ELM
29 | «M3mepeHue Mmokaszarens 1DDS' M.ecs00.1
MIPEIOMIICHHUS CTEKIIa»
JIun3zel. [loctpoenue
30 M300pakKeHUH B JIMH3E. https://m.edsoo.ru/W2MM
®dopmysia TOHKOM JIMH3BI. S9KJC
VYBenu4eHue JuH3bI
JlaGoparopnas pabora httos:fim.ed 101ZCM
31 «HcenenoBanue CBOUCTB ps://m.eds00.1u/Q

M300paKeHU B TMH3AX»

W980



https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980

Hucnepcus ceera.
Ci10>xHBIN cocTaB 0e10ro

https://m.edsoo.ru/KQOW

2 . :
3 cgerta. L[Bert. JlabopaTopHas VKELL
pabora «Habmonenue -
JMICTICPCUU CBETa»
Wnrtepdepennus ceera.
pepens https://m.eds00.ru/C8LCR
33 Judpakmaus cBeta. SEJ]
JudpakunonHas pemérka
34 [TorrepeyHOCTH CBETOBBIX https://m.edso0.ru/Q2118X
BoJH. [lossipuzanus cBera YOJ
OnTuyeckue MpruOOPHI U
. https://m.eds00.ru/M5127J
35 | ycTpoiicTBa M YCIOBUS UX YGT
0€301acHOTO MPUMEHEHHS
['paHuIBI TPUMEHUMOCTH
36 KJIACCUYECKOH MEXAHUKH. https://m.edsoo.ru/P8GB9F
[TocTynaTel cenuanbHOU J5N
TEOPUHU OTHOCUTEIHBHOCTH
OTHOCHTEILHOCTD
37 OJJHOBPEMEHHOCTH. https://m.edsoo.ru/0VLMC

3aMeI[J'IeHI/IC BpPEMCHHU U
COKpalI€HUEC NJINHBI

N6B2



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2

DOHeprus u UMILYJIbC
PENATUBUCTCKON YaCTULIBI.

https://m.edsoo.ru/190Z2Y4

38
CBs13b Macchl C SJHEPTUEH U BUB
UMITYJIECOM. DHEPIHs TOKOS
KonTponbHas pabota
39 «Onrtuka. OCHOBBI https://m.edsoo.ru/L8689JP
CIELUAaJIbHON TEOPUH LI
OTHOCHUTEJIEHOCTHY
40 ®otonsl. Popmyna [1nanka. https://m.edsoo.ru/ZL6P16
DHeprus U UMITyJIbC GOTOHA LAO
OTKpbITHE U HCCIIEI0BAHNE httos:fim.ed PGLEX
41 | dotordpdexra. OmbiTer A. T S-7M. ecs00.1L
XSRO
CroneroBa
3akoHbl poTorddekra.
42 YpaBHeHue DuWHIITEHHA IS https://m.edsoo.ru/YLCKY7
dbotorddexra. «KpacHas 70G8
rparumay Gorodddexra
JaBnenue ceeta. OnbiThI 11. https://m.ed EGO6Z
43 H. JIebeneBa. Xumuueckoe RS-/ €C00.1

JIENCTBHE CBETA

Q1SA



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA

TexHuueckue ycTpoiucTsa u
IIPAKTHUYECKOE IPUMEHEHUE:!

https://m.edsoo.ru/UFQDR

44 | doroanemeHT, HOTOIATIHUK, SL5M
coJIHeuHas OaTtapes,
CBETOMO/
Pemnrenue 3agad mmo teme
o https://m.edsoo.ru/ZE73A6
45 «I1eMEeHTHI KBAHTOBOM -B1
OIITHUKW -
Mopaens atoma ToMmcoHa.
46 OmerTer Pe3epdopaa mo https://m.edsoo.ru/FIC11P
pACCESHUIO O-YaCTHII. OHN
[InanerapHas MoJienb aTOMa
https://m.edsoo.ru/6 X7GF
47 | Tloctymarsl bopa HZ0X
N3nyuenue v noronieHme
OTOHOB IIPH IIeEpPEX0ie
¢ P P https://m.edsoo.ru/NN8BH
48 aToMa ¢ OJIHOTO YPOBHS

SHEpPruu Ha Apyroil. Bussl
CIIEKTPOB

ZYBE



https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/NN8BHZYBE

49

BosHOBBIE CBOMCTBA
yactull. Bosibl 1e bpouds.
KopnyckynsipHo-BOJTHOBOU
nyanu3Mm. CrloHTaHHOE U
BBIHY)KJICHHOE M3JIy4CHUE

https://m.edsoo.ru/J710TL
FCO

50

OTkpbITHE
pannoakTUBHOCTH. OTIBITHI
Pezepdopna mo
OTIPENICIICHUIO COCTaBa
PalMOaKTUBHOTO M3TYUEHHUS

https://m.edsoo.ru/TSJFUU
3TP

51

CaoucTBa anbda-, 6era-,
raMma-u3JydeHus. Biusaue
PaJMOAaKTUBHOCTH Ha
YKUBBIC OPTraHU3MBI

https://m.edsoo.ru/UOIRQ
S0Z5

52

OTKpbITHE TPOTOHA U
HeWTpoHa. M30Torbl.
Anbpa-pacrma.
DNEKTPOHHBIU U
MO3UTPOHHBIM OeTa-pacha.
l'amMma-uzinyuenue

https://m.edsoo.ru/H2XIH
OG3E



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBsI3U HYKJIOHOB B
sanpe. SInepHsle peakuuu.
S nepHbIn peakTop.
[IpoGnemsl, MepCIeKTUBHI,
9KOJIOTMYECKHE aCIEKThI
SIIEPHOU DHEPTETUKU

https://m.edsoo.ru/CFJYJS
SIG

54

DJIeMEHTapHBIE YaCTHIIbI.
OTKphITHE TIO3UTPOHA.
MeTtoasl HAOTIOACHHUS U
perucrpanuu
AJIeMEHTapHBIX YACTHII.
Kpyrnsrit cton
«DyHIaMeHTANTbHBIE
B3auMoaeucTBud. EqnHCTBO
(hbM3UYECKOU KapTHUHBI
MHPaY

https://m.edsoo.ru/SUC62
U40A

55

DTansl pa3BUTHUSA
actpoHomuu. [Tpukiannoe u
MHPOBO33PEHUYECKOE
3HA4YeHHE acTpoHOMMHU. Bun
3BE3qHO0TO Heba. Co3Be3us,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BUJHUMOE JBIDKCHHE.
ConnHeuyHas cucrema

https://m.edsoo.ru/5PXS2I
VY



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/5PXS2I9VY

56

Counne. CosHeuHas
aKTUBHOCTL. MICTOUHUK
sHepruu CoJHIIa ¥ 3BE3]

https://m.edsoo.ru/1JZR54]
A0

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
TJIABHOW
IOCJIEIOBATCIILHOCTH.
Bnyrpennee crpoenune
3B€31. COBpeMEHHBIE
MPEACTABICHUS O
MIPOUCXOKIACHUH U
sposironny CoJIHIIA U 3BE3]

https://m.edso0.ru/GGD3
W7470

58

Mineunbin [Iyte — Hama
I'amaxTuka. Ilonoxxkenue u
nemwxenne CoiHIa B
I'amaktuke. 'amakTHkmy.
Uepnbie abIphl B sapax
raJlakTHK

https://m.edsoo.ru/L2U4S1
HU2

59

Bcenennas. Paz0Oeranue
rajmakTuk. Teopus
Bosbiioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

https://m.edsoo.ru/91WRL
VWNN

60

Hepermennsie npo6iemsl
aCTPOHOMMH

https://m.edsoo.ru/LJHNL2
MCF



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF

61

KonTtponsHas padorta
«JIeMEHThl aCTPOHOMUU U
acTPOHU3UKID»

https://m.edso0.ru/TXTTC
T488

62

O6o06maronuit ypok. Posb
(U3HUKN U aCTPOHOMMUH B
SKOHOMHYECKOM,
TEXHOJOTHUYCCKOIA,
COIMAJIBHOM U 3THYECKON
cdepax nesTeTbHOCTH
YeJoBeKa

https://m.edsoo.ru/WNJ5C
RXYD

63

O6o06matomuii ypok. Pos
1 MeCTO (PMBHKHU U
aCTPOHOMHUU B
COBPEMEHHOU HAyYHOU
KapTHUHE MUpPa

https://m.edsoo.ru/2PFPB2
8UF

64

O6o06matomuii ypok. Posb
(bu3HYecKoit Teopun B
(hopMHpOBaHHUH
IIPEJICTABJICHHI O
(bu3HYECKOI KapTHHE MHpa

https://m.edsoo.ru/Y29SVP
CVR



https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/Y29SVPCVR

Oo6o06muraromuit ypox. Mecto
¢bu3nvecKkoil KapTUHBI MUpA
B 00I1IEM pATY

https://m.edsoo.ru/LKNUI

65 1
COBPEMEHHBIX €CTECTBEHHO- KHZH
Hay4HBIX NPEJCTABICHUN O
MpUPOJIE
PesepBHBIi ypOK.
66 MaruuTtHoEe 10JI€E. 1 https://m.edsoo.ru/EVMFI
DNeKTpOMarHUTHast QTP6
WHTYKITUS
Pe3epBHbIii ypok. OnTuka.
. https://m.edsoo.ru/ESABJR
67 OCHOBBHI CIIeIIaIbHON 1 KSL
TEOPUU OTHOCUTENBHOCTU -
Pesepubiii ypok. KBantoBas
https://m.edsoo.ru/RARQL
68 (du3uKa. DIeMEHTHI 1 VO2]
ACTPOHOMUH M aCTPO(HU3UKH
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME



https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa3o
cpeaHero oouero oopa3oBanus

10.1

JleMoHCTpHpOBaTh HAa IPUMEPaX PoJib U MECTO (PU3UKHU B POPMUPOBAHUU

MHpa, B pa3BUTUU COBpeMeHHOI\/JI TEXHHUKU U TCXHOHOFHﬁ, B ITPAKTUYCCKO

10.2

Y4uuTbIBaTh TpaHUIBl MPUMEHEHHS U3YYEHHBIX (U3MUECKUX M
WHEpIMagbHasg CUCTeMa OTCYETa, abCONIOTHO TBEPIOE TENO, MICAThHE

JKUJIKOCTEN U TBEPJIBIX TEJI, TOUCYHBIN SJIEKTPUUYECKHUI 3apsi — TP PEILIE

10.3

Pacno3naBate (usmyeckue sBieHUs (MPOIECCh) W OOBSICHATH MX H
MOJIEKYJISIPHO-KHHETUYECKON TEOPUH CTPOCHHS BEIIECTBA W DJICKT
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBWKCHUE, CBOOOMHOE TaJICHHE T
UHEpIMs, B3auMoieiicTBre Tell; 1updy3usi, OpOyHOBCKOE ABIKEHHE, C
TN, U3MEHEHHEe O0bEMa TeJd NpU HarpeBaHUH (OXJKICHUM), TEILI
KOHJICHCAIINS, TUIABJICHUE, KPUCTAIUIN3AIUS, KUIICHHE, BIIAXXHOCTh BO3T
IIPY €r0 HarpeBaHHUH B 3aKPBHITOM COCY/IE, CBS3b MEXKILy TapaMeTpamMH C

OJICKTpHU3alus TCII, BSaHMOHCﬁCTBHC 3apsA10B

10.4

OnuceIBaTh MEXaHHMYECKOE ABWIKCHHUEC, HCIOJIb3Ys (1)I/I3I/I‘ICCKI/IC E
MepeMEeUICHUEC, CKOPOCTb, YCKOPCHHE, MacCa TCJjia, CHUJId, HUMIIYJIbC
IMOTCHIMAJIbHAsA SHEPTHd, MCXaHHYCCKad pa60Ta, MEXAaHHUYCCKasA MOIITH
TPAKTOBATH (1)I/I3I/I‘IGCKI/II71 CMBICJI HUCIIOJIB3YCMbBIX BCIIMYUH, UX 0003H

q)OpMy'J'ILI, CBA3bIBAIOIINEC TAHHYIO (1)I/I3I/I‘ICCKYI-O BCJIMYHHY C IPYT'UMHU BE




10.5

OnwuchiBaTh W3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJN M TEIUIOBBIC SBJI
BCJIMYMHBIL: JTaBJICHUE ra3a, TEMIepaTrypa, CPEIHss KMHETHYeCKas SH
MOJICKYJI, CPEJHEKBAIPATUIHAS CKOPOCTh MOJICKYJI, KOJIMYECTBO TEILIOT
ra3a, K03 QHUIHECHT MOJIE3HOTO ACUCTBHS TEIUIOBOTO JABUTATEIIS;, IPH O
(GHU3UYECKUH CMBICI HCIOJIB3YyEeMbIX BEIMYHH, WX O0O3HAYCHHS H €

CBA3BIBAIOIIUEC TaHHYIO (1)I/I3I/I‘-ICCKyIO BCJIMYHHY C APYTUMH BCIIMUYMHAM

10.6

OnuceiBaTh W3YYEHHBIE AIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEK]
UCTONB3YSl (U3UYECKUE BEIMYMHBI: JIEKTPUUECKUN 3apsif, AJIEKTPUYEC
MIOTEHIMAJ, PA3HOCTh NOTCHIHAJIOB; IPU ONMCAHWM IPABUIBHO 1
HCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUs W €IUHHUIIBI; YKa3bIBaTh (C

(GU3NYECKYIO BEIUYUHY C IPYTUMU BETUYUHAMU

10.7

aHAJTM3UPOBATh (PU3UUYECKUE TTPOIIECCHI U SBIICHUS, UCTIOJIb3Ys (pr3nuec
BcemupHoro tsarotrenus, I, Il u I1l 3akonsl HptoTOHA, 3aKOH COXpaHEHU
COXpaHEHUs WMITYJIbCa, MPUHIMI CYNEPIIO3UIIUN CHJI, TPUHITAIT PaBH
O0TCYETA; MOJIEKYJIAPHO-KMHETHYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, T
KHHETHYECKOW SHEPTHH TETUIOBOTO ABHKEHHUS MOJIEKYJ C aOCOIIOTHOY
TEPMOJAMHAMUKH;, 3aKOH COXPAHEHUS AJICKTPUUECKOTO 3apsjia, 3aKOH
CJIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKCHHE

IIPUMECHUMOCTHU

10.8

OOBICHITE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHH MallluH, HpI/I60pOB Hn TCXH

YCIOBHUS UX 0€30IaCHOr0 MCIOJIL30BAHUS B HOBCG)IHGBHOfI KHN3HHU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SBICHUHU I
OPSMBIX M KOCBEHHBIX U3MEPEHUIl; pH 3TOM (OpMYIHUPOBATh MpoOiIeM
9KCIEPUMEHTa, CcOOMpaTh YCTAHOBKY U3 IPEUIOKEHHOTO  000pyL

(I)OpMy'J'II/IpOBaTL BBIBOIbI




10.10

OCYH.[GCTBHSITB MpAMBIC WU KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX B

OIITUMAJIBHBIN CII0CO0 HN3MCPCHUS U NUCII0JIB30BATh NU3BCCTHLIC MCTOAbI OL

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3HMUECKUMH BEIMYHMHAMHU C UCIIO)
IIPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI IOIY

BCJINYHH B BUJIC TaﬁJ'II/III n I‘paq)I/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM HC

10.12

CobOmoaTh mpaBuiia 0€30MacHOro Tpyda MpU MPOBEACHUM HCCII
SKCIIEPUMEHTa, Y4YEOHO-MCCIEOBATEILCKON M TPOEKTHOW  JIESIT

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacuérHpie 3aaun ¢ SIBHO 3aJaHHOW (DPU3UYECKON MOJIENBIO, ¥
MIPUHIINATIBI; HA OCHOBE aHAJIM3a yCIOBHUS 33JIa4l BHIOUPATh (PU3UUECKYK
BEIIMYUHBI U (POPMYJIBI, HEOOXOAUMBIC TSl €€ pelIeHUs, TPOBOIUTH P

MOJIy4EHHOTO 3HaUeHUs (PU3MUECKON BEIUYUHBI

10.14

Pemate xauecTBEeHHBIC 3aaa4u. BbICTPANBATh JIOTHYCCKH HEIIPOTHUBOPE

OHO];)Oﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U (l)I/IBI/I‘IeCKI/IC SIBJICHU

10.15

Hcnonb30BaTh Npu perieHUH y4eOHbIX 3a7ad COBpeMEHHbIe HH(OpMALIL
CTPYKTYpPUPOBAHHUSI, UHTEPIPETAMN U TPEJCTABICHUS Y4eOHOW U Ha)

nonyquHoﬁ N3 pa3JIMYHbIX UCTOYHUKOB; KPUTUYCCKU aHAJIU3UPOBATH IIC

10.16

[IpuBoauTh mpuMepbl BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX

00BICHEHHE IMPOLECCCOB OKPYIKAOUIECTO MHUPA, B PA3BUTHUC TCXHUKU U TCX

10.17

Hcnonp3oBaTh TCOPCTUUCCKUC 3HAHUS I10 (l)I/I3I/IKe B IOBCEIHEBHOM KHU3HE
npu O6paI_I_[eHI/II/I C an60paMH U TCXHUYCCKUMHU YCTpOﬁCTBaMH, JJI COX|

HOPM 35KOJIOTHYECKOT'O ITOBEACHUS B OKPY)KaI'OH_Ieﬁ cpeae




10.18

PaGotare B Tpymme ¢ BBINOJHEHHEM Pa3IUYHBIX COLUAIBHBIX POJICH,
palMoHaNBHO PACTPEACIATh O0S3aHHOCTH M IUIAHUPOBATH JIEATEIHHOCT

AZICKBATHO OLICHMBATBH BKJIAJ KaXXJA0I'0 U3 YHACTHUKOB I'PYIIILI B PCIICH

11 KJIACC

Konx nposepsiemoro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3o
cpeaHero oouero oopazoBanus

11.1

JleMoHCTpHpOBaTh Ha MpHUMeEpax pojib U MecTOo (U3UKH B (OpPMHPC
KapTUHBl MUpPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJOTHUH, I

JIOEH, ETOCTHOCTh U €IMHCTBO (PU3NYECKON KApTHUHBI MUPA

11.2

Y4uThIBaTh rpaHUIIbl IPUMEHEHHS U3YUEHHBIX (PU3HMUECKUX MOJENel: TO

AA€pHasd MOACIb aTOMa, HYKJIIOHHAasA MOJZCJIb aTOMHOTO sApa IIpyu pECICHN

11.3

Pacnio3naBatpe ¢usnueckue siBjeHUs (MPOIECCh) U OOBSICHATH UX HA OCH
U KBAaHTOBOH (PM3HMKH: DJICKTPUYECKask MPOBOJUMOCTh, TEIUIOBOE, CBET
JICWCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMAarHUTHAsT HHITYKIL
Ha MIPOBOJIHUK C TOKOM U JIBHXKYIIUINCS 3apsi]l, SJIEKTPOMAarHUTHBIE KOJIEO
pacrpocTpaHeHHE CBETa, OTPAKECHUE, TIPEIOMIICHUE, UHTEP(EPECHIINS, JT1
qucnepcust cBera, (oTtodnekrpudeckuil ddpdext (portodrddexr), cBeTo

JIMHENYaToro CIICKTpa aToMa BOAOpOJa, CCTECCTBECHHAs U HCKYCCTBCHHAA




114

OnuceIBaTh HU3YUYCHHBIC CBOMICTBA BeIIIeCTBa (3JI€KTpI/I‘-IeCKI/Ie, MarHuTHBI
IPOBOAMMOCTD Pa3IMYHBIX CPEN) U JIEKTPOMArHUTHBIE SIBJICHUS (TIPOI]
BEJIMYMHBI:  DJCKTPUUECKUHA 3aps], CWIA TOKA, JJIEKTPUIECKOE
CONIPOTHUBIICHUE, Pa3HOCTh OTeHIMANIOB, D/IC, paboTa ToKa, UHIYKIIUS M
CHJIa HopeHua, HHAYKTUBHOCTb KaTyIIKH, SHCPrus SJICKTPUYCCKOIO U
yacToTa KoJieOaHUM B KOJeOATeTbHOM KOHTYpE, 3apsil M CUJia TOKa
JJIEKTPOMArHUTHBIX Kosie0aHUl, (POKyCHOE pacCTOSTHHE W ONTHYecKas
IMPpaBUJIbHO TPAaKTOBATb q)HSH‘IGCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCIIWMYHWH,

yKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C [

11.5

OnuceIBaTh U3y4eHHBIE KBAHTOBBIC SBJICHUS U MPOIIECCHI, HCTIONB3YS (hu
AJIEKTPOMArHUTHBIX BOJIH, JUITMHA BOJIHBI M YacTOTa CBETa, JHEPIHs
noJiypacrazia, 3HEpPrus CBS3M aTOMHBIX fJiep; MPH OMNHCAHUU TPaBHU
CMBICIT UCHOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS U E€IUHUIIBI; YKa3bl

JTaHHYIO (PU3UYECKYIO BETUYUHY C JPYTUMU BETUYMHAMHU, BEIYUCIATH 3H

11.6

AHanu3upoBath (GU3NYECKUE MPOLIECCHI U SBJICHUS, UCTIONb3Ys (U3NUYECK
Owma, 3aKOHBI MOCJIEI0BATEILHOTO U MApaJUIEIbHOTO COSAUHEHHUS MPOBO/]
3aKOH JJIGKTPOMArHUTHOW WHAYKIMH, 3aKOH MPSIMOJMHEHHOIro pac
OTpaXXCHHsI CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHEHHE DUHILITE
COXPaHEHUS SHEPTUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHECHHUS
COXpPaHEHHUS MaCcCOBOIO YHUCIIA, TOCTYyIaThl bopa, 3aKOH painoaKTUBHOTO
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BBIPAKEHHUE U

IMPUMCHHUMOCTHU

11.7

OHpe)leHﬂTB HaIpaBJICHUEC BCKTOpAa HHAYKIIHUU MAIrHUTHOT'O TIOJIS TIPOBOJ

cunbl Jlopenna

11.8

CTpOI/ITL " OIMMChIBATh H306pa>1<eHHe, CO31aBacMOC IJIOCKHUM 3€pKaJIOM,




11.9

BBINONHATE 3KCIIEPUMEHTHI TI0 MCCIEIOBAHUI0 (DU3UUECKUX SBICHUMN 1
NPSMBIX U KOCBEHHBIX U3MEPEHUH; IPHU 3TOM (POPMYIUPOBATH MPOOIEM)
SKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 NPEUIOKEHHOTO 000PY/IC

(OpMyTUPOBATH BBIBOIBI

11.10

OCYIIIGCTBJI?ITI) IpsIMbIC KW KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘~I€CKI/IX BC
OIITUMAJIBHBIN  CIIOCO0 HU3MEPCHUA HW HUCIOJIb30BATb H3BCCTHBIC MC

U3MEpEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUYECKUX BETUYUH C HMCIOJIH30BAHHEM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3y/IbTaThl IOJYUEHHON 3aBY

B BHJIC TaOJIUII U TPpaUKOB, AETIaTh BHIBOJIBI IO pe3yIbTaTaM HMCCIICIOBAH

11.12

CoOmroath mpaBmiIa 0€30MACHOTO TpPyAa TMPH TPOBEIECHUU HCCIE
AKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEILCKOM W TPOEKTHOW  JesiTe

WM3MEPUTENbHBIX YCTPOUCTB U 1a00PAaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacu€rHbie 3a1auu ¢ SIBHO 3aJaHHOW (PU3UYECKOI MOJIEIBIO, UC
MIPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBUS 3aJ1a4d BHIOUPATh (PU3UUYECKYIO
BEJMYUHBI U (OPMYIIBI, HEOOXOUMBIE IS €€ pelieHus, TIPOBOIUTH Pac

IMOJIYYCHHOI'O 3HAaUYCHUA (1)14314%01(0171 BCIIMYHHBI

11.14

PemaTe xauecTBEHHBIC 3aaa4u:. BbICTpanBaTh JIOTMYCCKU HEITPOTHUBOPECU

OHO];)Oﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U (l)I/IBI/I‘IeCKI/IC SABJICHU

11.15

Hcnonn3oBarh IIpHu PpCUICHUHU y‘IC6HBIX 3aJla4 COBpCMCHHBIC I/IHCI)OpMaI_II/I(
CTPYKTYPUPOBAHHUA, UHTCPHIPCTAIUN U IPCACTABICHUA y‘le6H0ﬁ H Hayr

nonyquHoﬁ N3 pa3IMYHbIX KCTOYHUKOB; KPUTUYCCKU aHAJIU3UPOBATH IIC

11.16

OOBSACHSITH TIPUHIUIIBI JIENCTBUSA MallIvH, HpI/I60pOB U TCXHUYCCKUX YCT

0e30MMacHOTO HUCIOJIB30BAHKS B MMOBCEIHEBHOMN JKU3HU

11.17

[IpuBoaMTH MpUMeEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-(

00BsICHEHHE MMPpONECCOB OKPYKAOIICTO MHPA, B pa3BUTHC TCXHUKU U TCX




11.18

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUSA TO (HU3MKE B IOBCEIHEBH(
0€301acCHOCTH IpU 00paIeHNH ¢ TPHOOpaMH U TEXHUYECKUMHU YCTPOUCT!

U COOJIIO/IEHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUSI B OKpYXKalollel cpeie

11.19

PabGoTaTe B rpynmne C BBIMOJHEHWEM Pa3IUYHBIX COIMAIBHBIX POJICH,
palMoHAIBHO PACTIPeeNsITh 00A3aHHOCTH U TUIAHUPOBATH JIEATEILHOCTH

AZICKBATHO OLICHUBATD BKJIAJ KaXX10T'0 U3 YHACTHHUKOB I'PYIIIILI B PCIICHUC




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasnaena

Kona nposepsiemoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHU A

11

®du3uka —Hayka o npupoje. Haydnbsie MeTo1bl 03K

OKCIICPUMCHTA U TCOPUH B IMTPOLUECCE MMO3HAHUS ITPH

1.2

MonenupoBanue (QU3MUECKUX SBICHUA U TP
®uU3nUeCcKue 3aKOHbI U TEOPUH. ['paHuUIlbl TpUME
[Tpuntun cootBercTBUsA. Posb 1 MecTto Gu3uku

HAay4YHOU KapTUHBI MUPA, B IPAKTUYECKOH JesATEb

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHndyeckoe JABWKCHUCE. OTHOCHTEIIFHOCTh M€X4

otcuéra. TpaekTopus

2.1.2

[Tepemenienue, CKOPOCTH (CPEIHSS CKOPOCTh, MIHC
MaTepUaIbHOW TOUYKH, UX MPOEKIHUU Ha OCH C

nepeMemeHI/Iﬁ H CJIOKCHHC CKOpOCTCﬁ

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC IMPAMOJIN
3aBUCUMOCTH  KOOpAWHAT, CKOPOCTH, YCKOPC

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOoHOE masieHne. Y CKOpeHue cBOOOJHOTO Maj




KpuBomuHueiiHoe aBuxkeHue. PaBHOMEpHOE NBUX

2.15 OKPYXKHOCTH. YTJIOBasg CKOPOCTb, JIMHEHHas C
LlenTpocTpeMUTENBHOE YCKOPEHHE
216 TexHn4eckue ycTpouCcTBa: CIIMIOMETD, IBUKCHUAE
nepeaadu
[IpakTnueckue paboThl. V3MepeHHe MIHOBEHE
COOTHOLLIEHUS MEXIY MMYTSIMU, NPOUJCHHBIMHU TEJI(
2.1.7 IIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBI
paBHOM Hymio. M3ydeHue NBWXKEHHUS MLIapUKa I
JIBUKEHUS TeJa, OpOLIEHHOTO TOPU30HTAIbHO
JMHAMUKA
291 [Ipunun otHocutenbHOCTH ["anuies. [lepBblii 3
CUCTEMBI OTCUETA
2.2.2 Macca tena. Cwia. [IpuHIUI Cyneprno3uIvy CHil
293 Bropoii 3akoH HproToHa 111 MatepraibHOM TO
otcuéra (MCO). Tperuii 3akon HproToHa /st marte
2.2
3akoH BcemupHoro Tsrorenus. Cuina tsoxectu. [lep
224
Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHHs CKOJI
2.2.6 Koaddunuent tpenns. Cuiia conpoTUBICHUS TIPU
rase
2.2.7 [ToctynaTtensHOE U BpallaTesIbHOE ABMKEHHUE a0Cco




MoOMEHT cuJIbl OTHOCUTENIBHO OCH Bpatenus. [1ne

2.2.8 )
tBEpaoro tena B UCO

2.2.9 TexHuyeckue ycTpoNHCTBA: MOMIUITHUKHY, IBUKEHY
[IpakTuyeckue pabotel. 3yueHne nBmxeHus Opyc
JICCTBIEM HECKOJNBKUX cwil. MccnenoBanue

2.2.10 BO3HHUKAIOIINX B IehOPMHUPYEMOI IPYKUHE U Pe3
ux aedopmaruu. VMccrenoBanue ycaoBHid paBHOB
OCh BpaIeHHs

3AKOHbI COXPAHEHU A B MEXAHUKE

231 HNMmynbc MaTepHanbHON TOUYKH, CHCTEMBI MAaTE€pHUa
U3MEHEHHE UMITYJIbCa Tea

2.3.2 3akoH coxpaneHus ummyiabca B MCO. PeaktuBHOE

2.3.3 PaboTa cuibl

234 MoOIIHOCTH CHJIBI

2.3.5 Kunerndeckast sHeprusi MaTepuaibHOU TOUYKHU. Teo

2.3

236 [TotenumanbHas sHeprus. [loreHuumanbHast sHEpT
npyxusbl. [loTeHIIMaNIbHAs YHEPT U Tena BOIU3H T
[ToTenuuanbHbie U HEMOTEHIIUAIbHBIE CUITBI. CBS3]

2.3.7 C M3MEHEHUEM MEXaHUYECKOW HHEPrUHM CHUCTX
MEXaHHYECKOW SHEPTUn

2.3.8 Ynpyrue u Heynpyrue CTOJKHOBEHUS

239 TexHuuyeckne yCTpoOICTBa: JBHKEHHE PpaKerT,

IUCTOJICT




[IpakTuueckue pa®oThl. M3yueHue cBsi3u ckopoc

2.3.10
UccnenoBanue cBsizu pabOTHI CHITBI ¢ U3MEHEHHEM
3 MOJIEKVJISIPHAS ®U3UKA U TEPMO/IMHAMU
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKO! TE
311 OCHOBHBIC  TIOJIOKCHUS ~ MOJICKYJIIPHO-KHHETHY
o nsuxenue. udpdysus. Xapakrep IBUKEHUS U B3a
319 Mojenu CTpOCHHUS Ta30B, KUAKOCTEH M TBEPIBI
o BEIECTBA HA OCHOBE ITHX MOJICIICH
3.1.3 Macca monekyn. KomndectBo BemectBa. [Toctosa
3.14 TemnnoBoe paBHOBecHe. TeMiieparypa u €€ u3MepeH
Monens maeaiabHOro rasza. OCHOBHOE ypaBHEHU
31 3.15 P
TEOPUH UJICATHHOTO Ta3a
316 AOcoIroTHas TeMITepaTypa Kak Mepa CpeqHel Ku
o NBWKeHus yactul ra3a. lllkana remmeparyp Kenbs
3.1.7 VYpasuenue Knanetipona — MenneneeBa. 3akon [la
318 ["a3oBbIe 3aKOHBL M30mpoiiecchl B MI€aIbHOM T'a
o BEIIECTBA: M30TEPMa, H30X0pa, H300apa
3.1.9 TexHuyeckue ycTponcTBa: TEepMOMETP, OapomMeTp
3110 [TpakTuueckue paboThl. M3mepeHune macchl BO
o HccnenoBanue 3aBUCUMOCTH MEX]Ty MTapaMeTpamu
3.2 OCHOBbI TEPMOJIUHAMUKHU




TepmomuHamuueckass cucrema. BHyrpeHHss

3.2.1
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS
KonunuectBo Temnots! u padoTta. BHyTpeHHss sHED
3.2.2
rasa
Buapl Termionepenayu: TemIONPOBOIHOCTh, KOHBEK
3.2.3 Tena. YjaenbHas TEIUIOEMKOCTh BellecTBa. Pac
Terulonepeaaye
324 [IepBslii 3aK0H TepMoauHaMuKy. [IpuMeHenue nep
uzonpoueccam. I'paduyeckas nnTepnperanus paoc
TemmoBsle MamuHbL. [IpUHIUIIBI JEWCTBUS TEIL
3.2.5 SHEPruu B TEIUIOBBIX MamnHax. Koadduuuent non
temoBoit mamuHekl. [{ukn Kapuo u ero KII/]
326 Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs 11
JBUTATENU. DKOJIOTHYECKUE TPOOIEMBbI TEIII0HED
327 Texnuueckue yCTpONCTBAa: JBWraTteilb BHYT[
XOJIOIUJIbHUK, KOHIULUOHED
3.2.8 [IpakTrueckue padboThl. MI3Mepenue yaenpHOM Tem
AT'PETATHBIE COCTOSAHN A BEILIECBA. ®A30BBIE I1
331 [TapoobpazoBanue u koHaeHcauus. Vcnapenue
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITIEPATYPhI KHIIT
3.3
3.3.2 AOCOmOTHAs U OTHOCUTEIbHAS BIAYKHOCTH BO3TYX
333 TBépmoe Tteno. Kpucramnmmyeckue u amopdHbIe

KpUCTAJIJIOB. >KI/II[I(I/IC KpHUCTaJJIbIL. COBpCMeHHBIe M




3.34

IInaBaenue u KpuCTaJlJIn3alusl. VaenpHas TEIIOTa

3.35 YpaBHEHHE TEIUIOBOTO OanaHca
TexHuyeckue ycTpoMCTBa: THTPOMETP U TICUXPO
3.3.6 MOJTy4eHUS COBPEMEHHBIX MAaTepHAIOB, B TO
HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padboTsl. I3MepeHue BIaXHOCTH BO
4 OJIEKTPOJJMHAMUKA
DJIEKTPOCTATUKA
4.1.1 OnekTpu3anus Tell. JNEKTPUIECKUil 3apsi. JBa BU/Ie
412 [IpoBOAHMKY, TUAIEKTPUKH U TOJTYIIPOBOIHUKH
4.1.3 3aK0oH COXpaHEHUS AIEKTPUUECKOTO 3apsiia
4,14 B3aumoneiicteue 3apsanoB. 3akon Kymona
ALE OnekTpuyeckoe mnoje. Hanpsk€HHOCTh  3Jiek
cyrneprno3uiuu. JInauu HanpsHKEHHOCTH AIEKTPHYE
4.1 4.1.6 PaboTa cw anekrpocratuyeckoro mosist. [loTenmnma
417 [IpoBoHUKM W JOUDJIEKTPUKU B TOCTOSE
JudnexTpuueckas MPOHUIIAEMOCTh
418 OnekrpoéMkoctb.  KoHueHcatop. DNeKTpoEMKO
DHeprus 3apsHKEHHOT0 KOHEHCaTopa
419 TexHuueckue yCTPOMCTBA: DJIEKTPOCKOI, DIIEK
3alIKTa, 3a3eMJIEHHE JIEKTPONPHOOPOB, KOHIEHCAT
4.1.10 [TpakTuueckue paboThl. MI3mMepeHue aeKTpoEMKOC




4.2

OCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINY

YcaoBus CyHICCTBOBAHHUA MMOCTOAHHOI'O 3JICKTPUY

421
Cuia Toka. [locTostHHBIN TOK
422 Hamnpsokenue. 3akon Oma Juist yuacTka Lenu
423 DIIEKTPUUYECKOE COTIPOTUBIICHUE. Y IETTbHOE COMPO
4.2.4 ITocnenoBarenbHOE, MAPATIIETBLHOE, CMEIIAHHOE CO
425 Pabota anexkrpuueckoro Toka. 3akoH Jxoyss — Jle
4.2.6 MOUIHOCTP MEKTPHUIECKOTO TOKA
anekTpoaBkymias cuia (nanee — 9J1C) u BHyTpe
4.2.7 Toka. 3akoH Oma i TOJTHOW (3aMKHYTOM) 51
3aMbIKaHHE
128 DNeKTpOHHAs MPOBOJAUMOCTH TBEPABIX METAJIOB
METaJIJIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTD
4.2.9 DIIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIIEKTPA
4210 [TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAS I
CaoiictBa p-n nepexosa. [loaynpoBoHUKOBBIE TP
OJIEKTPUYECKUM TOK B  3JEKTPOJIUTAX. JIEK
4211
DIIEKTPOJIU3
4212 DNeKTpuYecKuii TOK B razax. CamMoCTOATENbHBII

PaznuyHble TUIIBI CAMOCTOSITEILHOTO paspsaaa. Mo




TexHu4eckue yCTpPOMCTBA: aMIIEpPMETP, BOJIBTM

3JIEKTPOHATPEBATENILHBIE TPHOOPBI, 3IEKTPOOCBE

4.2.13
COIIPOTHBIICHHs],  BAKyyMHBId  JUOJA,  TEpMI
HOHYHpOBOI[HI/IKOBLIﬁ Auoa, raJlJbBaHUKa
[IpakTuueckue paboTsl. MI3yueHne cMemanHoro co
4.2.14 Mamepenne DOJIC wucTOYHMKA TOKa H  €ro

Hab6mronenue anexrponusa

11 KJIIACC
Kon
Koanposepsiemoro sJjiemeHTa IIpoBepsieMble 3JIEMEHTHI COJEPKAHUSA
pasaena
4 SQJIEKTPOJIMHAMUNKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHAS UHIY
4.3.1 ITocTosaunurle MarHuTEl. B3auMonelcTBre IocTo
MarnutHoe noJie. Bekrop MarHUTHOW HMHIYKIL
432 Jluaum marHuTHOM MHAYKIMU. KapThHa auHU
MMOCTOSHHBIX MarHUTOB
4.3 MaruutHoe moJjie TPOBOJHMKA ¢ TOKOM. Kar
4.3.3 IpsAMOro MPOBOJHHUKA W 3aMKHYTOTO KOJIBIICE
tokoM. OnbIT Dpcrena. B3anmoaeiicTBue nmpoBo
434 Cuna Amniepa, €€ MOyJIb U HallpaBJICHUE
435 Cuna JlopeHua, e€ Moaysb 1 HanpaBJieHUE. [[Bu
o OJIHOPOJAHOM MarHUTHOM noJjie. PaGorta cubl Jlc




4.3.6 SIBIIeHUE DIIEKTPOMArHUTHOW MHYKIUU
4.3.7 IToTok BekTOpa MarHUTHOM UHAYKIUU
4.3.8 OJ1C unaykuuu. 3aKOH 3JIEKTPOMArHUTHOM UH]T
43.9 Buxpesoe anexrpuueckoe nosue. IC unaykiu
o MOCTYNATEIbHO B OJJHOPOIHOM MAarHUTHOM TIOJI
4.3.10 [IpaBuiio Jlenia
4.3.11 NunykruBHOCTD. SABNeHne camonHayKiuu. 3]1C
4312 DHeprus MarHUTHOTO TOJISt KATYIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHnueckne  yCTpOWCTBA:  IOCTOSIHHbIE
4314
AIEKTPOABUTATENb, YCKOPUTEIIN JIEMEHTAPHBIX U
[IpakTtuueckne paboThl. M3ydeHne MarHWTHC
4.3.15 UccinenoBanne OeWCTBHUA IIOCTOSHHOIO Mal
UccnenoBanue ABJICHUS JIEKTPOMArHUTHOW WH]
5 KOJIEBAHIM I 11 BOJIHBI
MEXAHNYECKHUE U SDJIEKTPOMATI'HUTHBIE KOJIE
Koneobarensuasa cucrema. CBoOOOIHEBIE KOJIEOAH!
5.1.1
[Tepuon, yactora, amruTyaa U (asza KojaedaHu
5.1.2 [IpyXuHHBINA MagsTHUK. MaTeMaTU4eCKUil MasiTH
51 N
VYpaBHEHHE TapMOHHYECKHX KojeOanuil. Kune
5.1.3
OIMCaHUE KOJIE0ATEILHOIO JBUKEHUS
[IpeBparnienue 3Hepruu Npu rapMOHUYECKUX KO
514 KoJIe0aHU UCXOHOM BEIMYUHBI C aMILTUTYIa

YCKOPEHHMS




5.15

Konebarenpupiii  koHTYp. CBOOOIHBIE 3JIEK!
UCTbHOM KOJe0aTeIbHOM KOHTYpe. AHajol

AIIEKTPOMArHUTHBIMH KoJieOanusiMu. Dopmyra

5.16

3aKOH COXpaHEHMsI SHEPTUU B UJI€ATIbHOM KOJIe(

5.1.7

BoiHy)xneHHbIE MexaHudeckue Kojebanus. Pe

BoiHy)XIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsL.

5.18

[lepemennsiii Tok. CHHYCOUAATBHBIN IEpEMEHH

5.19

MOoHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U

TOKa U HAITPSHKCHUA

5.1.10

Tpanchopmatop. IIpousBoacTBo, nepenaya u
OHECPTHH. KOJIOTUYECKHE PUCKHU TIPpHU IPOU3BOJ

KynbTypa ucnonb3oBanus 3J€KTPOIHEPTUH B IO

5.1.11

Texaudeckue ycTpoucTBa: cericMorpad, sie

AJIeKTporepeaayd

5.1.12

[Tpaktuuyeckue pabotel. lccrnenoBanue 3ak
KojeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTU U
MEPEMEHHOTO TOKA B LIEMIH U3 MOCIEI0BaTEIbHO

KaTYIIKU U PE3UCTopa

5.2

MEXAHMYECKHUE U SJIEKTPOMAI'HUTHBLIE BOJ

5.2.1

Mexanudeckue BOJIHBI, YCJOBHA PACIIPOCTP

pacinpoCTpaHCHHUA U JJIMHA BOJIHBI. HonepeqHHe

5.2.2

Wutepdepennys u auppakiuns MEXaHHIeCcKI




5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Brico

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIy4dek
5.24 B3aumnas opuentrauust BexktopoB E, B u v

BaKyyMe

CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH: OTPaKEHHE
525

nudpakuus, nHTEpPepenins. CKOpoCcTh dIEKTP

[IIkana 3neKTpOMAarHUTHBIX BOJH. [IprMeneHn
5.2.6

TEXHUKE U OBITY

[TpuHIIUIIBI paANOCBSI3U U TeNeBUACHUS. Paano
5.2.7

3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl

TexHuueckue yCTpOMCTBA: MY3bIKAJIbHBIE HF
52.8 JIUAarHoCThKa B TEXHUKE U MEIUIMHE, pazap

anTeHHa, tenedon, CBU-neup

OIITHUKA

531 [IpsamonnHeliHOE pacpoCTpaHEHHUE CBETa B O

OtpaxeHue cBera. 3aKOHbI OTPAKEHUS CBETA
5.3.2

IIJIOCKOM 3€pKajie

5.3

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBE
5.3.3

MPEJIOMIICHHUS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
5.34

OTpaKEHUS
5.3.5 Hucnepcus cBeta. CIOKHBIN cOCTaB OEJIOTO CBE




CoOwupartonue 1 pacceuBarouye JuH3bl. TOHKAs

Y OINITUYECKasl CHJIa TOHKOM JuH3bL. [locTpoeHue

5.3.6
U paccenBarImuX JuH3ax. Dopmyrna TOHKOM I
JIMH30M
5.3.7 [Ipenenbr TpUMEHUMOCTH T€OMETPUIECKOM ONT
WNurepdepennus cBera. KorepeHTHblE HCTOY
5.3.8 MakCUMyMOB U MHUHHUMYMOB B HHTepQepen
cUH(]a3HBIX KOTEPEHTHBIX UCTOUHUKOB
Hudpakuus ceera. IudppakiuronHas pemeTKa.
53.9 MaKCHUMYMOB IIpHU NaJCHUU MOHOXPOMAaTHYECK(
pPElIETKY
5.3.10 [Tonapuzanus ceera
TexHuueckue yCTpoONCTBa: OUKH, JIyma, (HOTOoAI
53.11 MHKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA
TIOJISIPOH T
[TpakTrueckue padboThl. MI3mMepeHue nmokasaTesst
5.3.12
CBOMCTB M300pakeHu# B muH3ax. Habmonenue
OJIEMEHTBI CITEHMAJIBHOU TEOPUM OTHOCHUTEJIb
['paHuIBl TPUMEHUMOCTH KJIACCHYECKON Me
6.1 OTHOCUTEIIbHOCTH: WHBAPHUAHTHOCTb MOMIYIIS
MPUHLUIT OTHOCUTEIBHOCTH DWHIITEHHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aME/JIE
6.2
JUTHHBI
6.3 DHeprus ¥ UMITYIIbC CBOOOTHOW YaCTHUIIBI




CBs13b Macchl ¢ PHEPIUEN U UMITYJIBCOM CBOOO]

6.4 .
CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAA ®U3NKA
SJIEMEHTBI KBAHTOBOM OIITUKU
211 ®otonbl. Popmymna [Inanka cBsizu sHeprun GOT
o MMITYIIEC (JOTOHA
219 OTtkpeiTHe U uccinenoBanue Gorodddexra. On
o dotorddexra
71 7.1.3 VYpasHenue DiHmTelHa U1 poTordpdexTa. «Kp
7.14 HaBnenue cBeta. OmeiTel [1.H. JIeOeneBa
7.1.5 XUMHYECKOE IEUCTBHUE CBETA
216 Texaudeckue ycrpoiicTBa: (orosrnmeMeHnt, ot
o CBETOIHOT
CTPOEHUE ATOMA
191 Mogpenb aroma Tomcona. OnbiTel Pesepdopaa i
o aroma. [manerapnas Mojienp aromMa
[Toctynater bopa. U3nydenne u nornomieHue ¢
7.2.2 OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumsl criek
aToMa BOJIOpoJa
7.2
293 BousiHoBeie cBoiicTBa yacTtull. Boauel ne bpoit
o nyanu3M. Judpakius 3JIeKTPOHOB Ha KPUCTAILT
294 CHOHTaHHOE W BBIHYKJICHHOE H3JIy4YeHHE. YC
o nasepa
- TexHuuyeckue yCTpOWCTBA: CHEKTPAJIBbHBIM aH

KBaHTOBBIH KOMIIBIOTCP




7.2.6 [IpakTuueckue padboTsl. Habmronenue muaeivar
ATOMHOE A/1PO
7.3.1 Metop1 HAOMIOACHUS U PETUCTPALMH DJIEMEHTA
OtkpeiTHe pagnoakTuBHOCTH. OmbITH Pesepdc
7.3.2 pamuoakTuBHOrO u3nydeHus. CBoiicTBa aib(
Bnusinne paguoakTMUBHOCTH Ha )KHUBbIE OPraHU3M
233 OtkpbiTHE TIpoTOHA U HeWTpoHa. HykinonHas
o HMBanenko. 3apsy sapa. MaccoBoe uncio spa.
234 Anbda-pacman. DJIEKTPOHHBIH ¥ MO3UTPOF
o u3JTydenne. 3aK0OH PaJOaKTUBHOTO pachajia
7.3.5 OHeprus CBsI31 HYKJIOHOB B sipe. SaepHbIe cui
7.3
7.3.6 Anepusbie peakuuu. JlereHue u CUHTE3 sAep
Anepusiii peaktop. TepmosiaepHBI CUHTES.
7.3.7
AJIEPHOM SHEPreTUKN. DKOJOTUUECKHUE ACTIEKTHI
238 OneMeHTapHble  4YacTUlbl. OTKpBITHE O3
o B3aUMO/JICHCTBUS
239 TexHuueckue ycTponcTBa: JO3UMETp, KaMmepa
o aTomHas 6om0a
2310 [Tpaktuueckue pabotel. MccrnenoBaHue —Tpe
o ¢doTtorpadusim)
8 SJIEMEHTBI ACTPO®U3UKHU




Bun 3Bé3aHOro Heba. Co3Besmus, sipKue 3BE

8.1
JIBIYKEHUE
8. Conneunas cucrema. [lnaneTsl 3eMHOH rpyn
CIYTHUKH, KapJIUKOBbBIC TUTaHETHl. Masbie Tena
8.3 Comnnue, potochepa u atmochepa. CorHeuHas ¢
8.4 Ucrounuk suepruu CosHia U 3BE37
3BE3MbI, HMX OCHOBHBIE XapaKTEPUCTUKH:
TeMIleparypa, WX B3aUMOCBs3b. JlHarpamm:
8.5
CBETUMOCTBEY». 3BE3IBI TJIaBHOM ITOCIIE/IOBATEILH
CBETHMOCTBY ISl 3BE3/1 TJIABHOM TTOCTIEIOBATEIIHH
Buyrtpennee  crpoenme  3B€3n.  Cospel
8.6
MPOUCXO0XKACHUU U HBOoIMH COJIHIIA U 3BE3. DTar
Mneunsii [lyte — nama [Manaktuka. Croup:
8.7 pacupeneneHue 3BE34, raza W nbUM. [loJiox
["anaktuke. [1nockas u cepuyeckas moacucTeM
8.8 Tunbl ranakTuk. PaguoranakTuku u kBazapsl. Y
Bcenennas. Pacuinpenue Beenennoil. 3akoH X
8.9 Bo3spact u paguyc Beenennoi, Teopus bombiic
Bcenennoii». PennkroBoe uzinyueHue
Macmrabnas  crpykrypa Bcenennoit. M
8.10

HpO6J’I€‘MH ACTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» @uspka. 11 kimacc. Mskues I'.41., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lappentoeBoit H.A. AxkunonepHoe obiiectBo «3marenbeTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

POIII
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