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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojilaBanusi yuyeObHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeamera «dusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHUOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS! HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU CBOWCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3uKu 1S ypOBHsSI CpefaHero oOiiero oOpa3oBaHUSs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeArniosiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O0CYyXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posiu pyHIaMEHTAJIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CYET OpraHU3alUMh 3KCIEPUMEHTATbHOU AESTENIBHOCTH O00YyYaroIIUXCS.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 33/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBsSICHEHHE TPOTECKaHUS (PU3MUECKUX SBICHUNW M TMPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY OOecledeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBAaHWE JJIsI BHITIOJIHCHHUS YKAa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOUEBBIX JACMOHCTpPAIUNA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e popMHUpOBaHUE WHTEpPECa M CTPEMJICHHS OOYyYaOIIMXCSA K HAyIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUH O HAyYHOM METOJE IMO3HAHWS W (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3yjIbTaTa M3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBICHUS C  HCHOJb30BaHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JTOKA3aTeIIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O PONHM (PUIMKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce n3ydeHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OoObsiCHEHUS (PU3MYECKUX SIBIIEHUH B TPUPOAEC U JUISl TNPUHATUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e IOHUMaHWE (PUBMYECKUX OCHOB W TMPUHIMUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM ISl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B He/IeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mpupone. HayyHble METOIBI MO3HAHHS OKPYKAOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SBICHUA M MporieccoB. HayuHble THIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTenbHOE yCKOPEHHE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcHu BpaumieHus. llnedo cumibl. Ycnosus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIPYTro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUS] MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUN B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPpUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HJEANBHOrO0  rasa. Buael  Temuonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y aeIbHas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemuioBod MammumHbl. [{ukn KapHo um ero xosduumeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT 1Mo aauabaTHOMY paCHIMPEHHIO BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue 1 KoHJeHcalus. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHHS] COBPEMEHHBIX MAaTEpHUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAIEKTPUKKA M TOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  moiis.  I[lotenmuman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3aumoaeiicTBuE HA3IEKTPU30BaHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUICKTPUYECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONMPOTHUBJIEHUSI METAIIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKkTpuyecknidi TOK B  pacTBOpax H  paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTENbHbBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AIIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauku U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEIayu, TEMJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBHUraTelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJI JUIMHHOTO MPSMOrO IMPOBOAHMKA W 3aMKHYTOT'O KOJBLEBOTO
MIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHoOM mosje. Pabota cuibl Jlopenua.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh.  SIBIGHHME CAaMOMHIYKUWHU. OJIEKTPOABWXKYILAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JIIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruM. DKOJIOTHYECKUE PUCKHU TPH MPOU3BOJCTBE AIeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HAIIPSDKEHUST OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KOJIEOAHUM rpy3a HA HUTHU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
cOOMparoluX U paccerBaromux JnH3ax. DopMyiia TOHKOW JTUH3BI. Y BEJIMYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBOMCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenune nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotorpdekra. YpaBHenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpaHunay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmopmens aroma. lloctynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
Ty ali3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3ITy4YCHHS.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKTHI AEPHON SHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHblil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIIAa W 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOTYIIAPUS U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMUHU B COBPEMEHHOU HAy4YHON KapTHHE MUPA, pOib (HU3UIECKON TEOpuun
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 6a3oBoro ypoBHsS B 11 kjacce ocyiiecTBIsSeTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (akT, rumoTesa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B JKUBOW IMPUPOJIE, EUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHUN.

Texnonozus: JMHUM DJEKTPOIEpENad, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUsd  (QU3UKM  OCYLIECTBIISATh  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENU JEeITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlsIM, OIEHUBATH MPHUOOPETEHHBIHN OITBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYyCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BHIOB M (hopMm
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB,;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ MOCTM)KEHHUIO: COCTAaBJIATH IUIAH JIEHCTBHI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaT HOBBIE TPOEKTHI, OIECHUBATh HUACH C TO3UIMH HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MMPAKTUUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYaIlid, BEIOOpA BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apTryMEHTHl JPYrUX I[PU aHaIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeANOIararonuii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
ycrnexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJ1 M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPOE TEJo,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpHUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMa TEIl MPU HArPpeBaHUM (OXJTKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IIapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Ysl (PU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKas MOIIHOCTh; MpPH OINKWCAHUU TPaBUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENs; MPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BEITUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHUsS] W EIUHUIIBI; YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons HetoTOHA,
3aKOH COXPaHEHUS MEXaHMYECKOW DHEPruM, 3aKOH COXpaHEHUsS WMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoH, MepPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS
AIIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOrO MCIIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4e€OHOTrO HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYILECTBIISITH NPSIMbIE U KOCBEHHbIE M3MEPEHUS (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIC
METOJIbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B
BUJI€ TaONUI U rpadMKOB, AEAaTh BEIBOABI 10 PE3yJIbTaTaM UCCIIEAOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DM3MYECKOM MOJIENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIIPHON HH(POPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIsSi COXPAHEHHsSI 3/I0POBhSI M COOIIOICHUSI HOPM DKOJOTUUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh ACATECIHHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OILICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpPUMEpax pojab M MECTO (PU3MKH B (POpMHpPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbII UCTOUYHHUK CBETA, SACpPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: DJIEKTpUUYECKAsT MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHWM B KoOJebaTeIbHOM KOHTYpE, 3apsii MW Cuila TOoKa B MpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
dbopMymbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPaKTOBaTh (PUIUYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE OWHIITEHA Aia Pororddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHMs, MPOBOJAUTH OMNBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/1au: BRICTPAMBATh JIOTHUECKU HEMPOTUBOPECUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YY4COHOW M HAYYHO-TIONMYJISIPHOW MHGOpPMAIMH, TIOJTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MMacHOCTH TP OOpaICHHH C MPUOOPAMH U TEXHHYSCKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIlMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
OcHOBHOe coiep:KaHue OcHoBHBIE BUABI AeITEJILHOCTH
HaunmenoBanue KonuyecTBo 4yacos
Ne i/m pa3/iesioB U TeM
Bceer IIpa
NMPOrpamMMblI K/p
0 K/p
Pa3pea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA
®dusuka — Hayka o npupoje. Hayunsle M3ydeHue HayyHBIX (SMIIMPUYECKUX
METO/Ibl TO3HAHUS OKPY>KAIOILEr0 U TEOPETHUYECKUX) METOJIOB
Mupa. IIO3HAHHUSI OKPYKAIOLIEro MUpa.
Posb skcriepuMenTa u TEOpUH B OO6cyxneHue rpaHull
IIpoLeCcCe MO3HAHUS IPUPOBI. NPUMEHUMOCTH (PU3UYECKHIX
DKCIIEepUMEHT B (PU3HKE. 3aKOHOB U TEOPHH.
MonenupoBanue pU3NYeCKUX Pabora B rpymnmne 1o noaroToBke
DU3KKa ¥ METOMBI ABJIEHUH U npoueccoB. Hayunsie KOPOTKHX COOOIIEHUH O poJsiu U
11 2 runoressl. OusnUecKue 3aKOHbI U MecTe (U3MKU B HAYKE U B
HAy4YHOT'O IT03HAHUS . .
TEeOpUU. I paHULIBI IPUMEHUMOCTHU IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
¢uznyeckux 3akoHOB. [IpuHIMI JleMoHCTpalys aHalorOBbIX U
COOTBETCTBHUSI. U(PPOBBIX U3MEPUTEITBHBIX
Posb 1 MecTo u3uku B npuOOpPOB, KOMIBIOTEPHBIX
(bopMHPOBaHUN COBPEMEHHON JATYNUKOB.
HAy4YyHOM KapTUHBI MUpa, B OcBoeHMEe OCHOBHBIX TPUEMOB
MPAKTUYECKON IESITENBHOCTH JOIEH paboTsl ¢ uQpoBoit maboparopueit
no usuke
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA
MexaHnueckoe JBUKEHHE. [IpoBenenue 3xciepuMeHTa:
OTHOCHUTENBHOCTh MEXaHUYECKOTO M3y4YEHNE HEPAaBHOMEPHOTO
2.1 Kunemaruka 5 . yi p p
nBuxkeHus. CucreMa oTcuéTa. JIBUKEHUS C LIEJBIO ONPENETICHUS
Tpaektopus. MTHOBEHHOM CKOpPOCTH;




ITepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) 1
YCKOPEHHUE MaTEpPUAIIbHOM TOUYKH, UX
MIPOEKLHUU HA OCU CUCTEMBI
koopauHat. Clio)keHue nepeMerieHui
U CJI0KEHHUE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOpPEHHOE
npsMorHeHOe nBrkeHne. [ padukn
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS, IyTH U NTepEMELICHUS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.
CBoOonHoe majeHue. Y cKkopeHue
CBOOOJHOIO NaJACHHUS.
KpuBonuHeliHOe ABUXKEHUE.
JIBrKeHre MaTepuaibHON TOYKH 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIKO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepuon u yactoTa oOpaIeHHUS.
LleHTpoCcTpeMUTEIBHOE YCKOPEHHE.
TexHuyeckue yCcTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHE:!
CIUJOMETD, ABMKEHHUE CHAPSJIOB,
LIENTHBIE U PEMEHHBIE IIepelaun

MCCJICIOBAHUE COOTHOILICHUS MEXTY
MyTSMU, TTPOUICHHBIMU TEJIOM 32
MOCJIe/I0BaTEIbHbIC pABHbBIC
MIPOMEXKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHXKEHHH C
HayaJIbHOM CKOPOCTHIO, PABHOM
HYJIIO; U3YUYCHUE ABUKECHUS IIapuKa
B BSI3KOM JKUJIKOCTH; U3yUEHHUE
JIBIKEHUS Tela, OPOIICHHOTO
TOPU30HTAJIBHO.

OO0bsicHeHne OCHOBHBIX TPUHITUIIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX KaK: CIIUJIOMETP, LIETTHBIC U
peMEHHBIE TIepeIauu ABHKCHUS; U
yCJIOBHH X 0€3011aCHOTO
HCIIOIL30BaHHUA B IIOBCEHEBHOM
JKHM3HH.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO C
UCIOJIb30BaHUEM OCHOBHBIX (OpMYIT
KUHEMAaTHKH.

[Toctpoenue u ananus rpaduxos
3aBUCHMOCTEH KHHEMAaTUYECKHUX
BEJIMYUH OT BPEMEHH IS
PaBHOMEPHOTO

Y PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO JIBH>KCHHSI.
Pacno3naBanue ¢puznueckux
SIBJICHUI B YU€OHBIX OTBITAX U
OKPY’KaIOIIeH )KU3HU: PAaBHOMEPHOE
Y PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBM>KEHUE, CBOOOHOE MaJCHUE TEIl,
JIBIKEHUE 110 OKPY>KHOCTH.
Onucanye MEXaHHYECKOTO




JIBMDKCHUSI C UCTIOJIb30BAHUEM
(HU3MYECKUX BEIUYMH: KOOPANHATA,
yTh, IEpEMEIIECHHE, CKOPOCTb,
YCKOpCHHUE.

Pabora B rpynmax mnpu
IUIAHUPOBAHHH, IPOBEACHHUHU U
UHTEPIIPETAIMU PE3yIbTATOB
OMBITOB U aHAJIM3E JOMOJTHUTEIBHBIX
UCTOYHHKOB HH()OPMALIUH 110 TEME

2.2

JlmHaMuka

IIpuHnun otHOCHUTENIBHOCTH [ anmumes.
[Tepsriii 3akoH HproTOHA.
NHuepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpuniun
Cyneprno3uiuu cuil. Bropoit 3akox
HeroToHa 1151 MaTepuanbHOU TOUKH.
Tperunii 3akoH HproToHA 1151
MaTepHualbHbIX TOUYEK. 3aKOH
BCEMUPHOTro TsAroteHus. Cuia
Tskectu. [lepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buasl Tpenns (oo,
CKOJIb)KeHUs, KaueHust). Cuia TpeHusl.
Cyxoe tpenue. Cuia TpeHus
CKOJIBYKEHUS U CUJia TPEHUS ITOKOS.
Koaddurment tpenus. Cua
COINPOTUBIICHUS IPU JBMKEHUU TEJa B
JKUAKOCTH WM rase.

ITocTynarenbHOE M BpamareibHOe
JIBIDKEHUE a0COIIOTHO TBEPJIOTO Tea.
MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuibl. YcnoBus
paBHOBECHSI TBEPAOTO TEIIA.

CpaBHeHue macc
B3aMMOJICHCTBYIOIIUX TE.
N3ydenue 3aBUCUMOCTH CHIIBI
YOPYTOCTH OT Aedopmanuu;
CpaBHEHHE CHJI TPEHUS TIOKOS,
KaueHUS U CKOJIbKCHHUS.
OObsicHEHHE HEBECOMOCTH.
[IpoBenenue s3xcepuMeHTa:
UCCIIEIOBAaHUE 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIIUX B
MPY>KUHE U PE3UHOBOM 00pasIiie, OT
ux

negopMannu; u3y4eHne IBHKCHHS
OpycKa Mo HaKJIOHHOM TJIOCKOCTH;
MCCIIEIOBaHHE YCIOBUI paBHOBECHS
TBEPAOTO TeEJIa, UMEIOILETO OCh
BpAIICHHUS.

OO0BpsicHeHHe 0COOEHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
OPSMOJIMHEHHOTO JIBUKEHUS,
CBOOOTHOTO TIA/ICHUS TEJI, ABYKECHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroTona, 3ak0Ha BCEMHUPHOTO
TATOTECHUSI.

OObsicHeHHE OCHOBHBIX IPUHLIUIIOB




2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

TexHudeckue ycTpoucTea u
IIPAKTUYECKOE IPUMEHEHUE:!
MOALINITHAKY, IBUKCHUE

HCKYCCTBEHHBIX CITyTHUKOB

MMitynsc MaTepUaIbHON TOUKHU
(Tenma), cCUCTEMBI MaTepUaTbHBIX
ToueK. VIMITyJIbC CHIIBI M U3MEHEHHE
MMITyJIbCa Telia. 3aKOH COXpaHEeHUs
UMITyJIbca. PeakTUBHOE IBUKEHHE.
Pabora cuiibl. MOIIHOCTE CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOU Touku. Teopema 00
W3MEHEHNN KHHETUYECKON YHEPIHUH.
[ToreHimansHas >HEPTHUsL.
IToTreHnnanbHas 3HEPTUs yIpyro
ne(OpMUPOBAHHON MPY>KUHBI.
[TorennuanbHast SHEprys Tena BOIU3U
MOBEPXHOCTU 3€MJIH.

JICUCTBHUS HOAIIUITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHUSI.
OOBsCHCHHE NBIKCHUS
HMCKYCCTBEHHBIX CITYTHUKOB.
Pemenue pacy€THbIX 3a/1a4 ¢ SIBHO
3a/IaHHON (PU3UYECKON MOJIEIIBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GopMyJT TMHAMUKH.
Pacno3naBanue gpusnueckux
SIBJICHHH B YU€OHBIX OTBITAX U
OKPYXKaIOIIEH )KU3HU: UHEPLIHS,
B3aMMOJICHCTBHE TEJI.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMUPHOTO
tarotenus, I, II u I 3akoHBI
Hprorona, mpuHIUI Cynepro3uIiuu
CHWJI, TPUHLIUI PABHOIIPABHOCTH
WHEPUUAIBHBIX CUCTEM OTCUETA

[IpoBenenue sxciepuMeHTa:
u3y4yeHue abCOT0THO HEYTPYTOro
yAapa ¢ TOMOIIBIO IBYX
OAMHAKOBBIX HUTAHBIX MaATHHUKOB,
UCCIIEJIOBAHHUE CBSA3HM PaOOTHI CHUJIBI C
NU3MCHCHUEM MGX&HH‘IGCKOﬁ BHepFI/II/I
TeJa Ha MPUMEPE PacTsHKEHUS
PE3UHOBOIO KT'yTa.

Or1ieHka abCOJIIOTHBIX U
OTHOCUTCIIBbHBIX HOl’”pGIHHOCTGﬁ
U3MEpEeHHI (PU3NIECKIX BEIUYUH.
Pemenue pacy€THbIX 3a51a4 ¢ SIBHO
3a/laHHON (PU3MYECKON MOJIENBIO C
HCHOJb30BaHNEM OCHOBHBIX 3aKOHOB




[ToTeHIMAaIbHBIC U HEOTCHIIMAILHBIC
cuibl. CBsI3b pabOTHI
HEIOTCHIIUAIIBHEIX CUJI C U3MCHECHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIl.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEpruu. YIpyrue u Heynpyrue
CTOJKHOBEHHS. TexXHUUECKHE
YCTPOMCTBA U TPAKTHYECKOE
MIPUMEHEHUE: BOJAOMET, KONIED,
NPY>KUHHBIN MTUCTOJIET, IBUKECHUE
paket

u GopMyIT AIMHAMHUKH U 3aKOHOB
COXpaHEHHS.

Pemenue kaueCcTBEHHBIX 3a7a4 C
ONOpOI Ha U3yYEHHBIE B pa3jieie
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nuecKue
SIBJICHUSL.

Onurcanne MEXaHUYECKOIO
JIBUKEHUS C HCIIOJIb30BAHUEM
bu3nYeCKUX BETUYHH: UMITYJIbC
TeJla, KHHETUYECKask SHEPIrus,
NOTEHIMAIbHAs YHEPT U,
MexaHu4eckas pabora,
MEXaHU4eCKasi MOIIHOCTb.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUH C UCIOJb30BAHUEM 3aKOHA
COXPAHEHUS MEXAHUYECKOU SHEPTUH,
3aKOHA COXPaHEHUs UMITYJIbCa.
OObsicHeHHe OCHOBHBIX TPUHITUIIOB
JEUCTBHUS U MIPAKTHYECKOTO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: BOJIOMET,
KOMEP, MPYKUHHBIA MUCTONET.
OObsicHeHHEe ABUKEHUS PAKET C
OTIOpPOil Ha U3yYEHHbIE (PU3UUECKUE
BEJTUYMHBI U 3aKOHBI MEXAHUKH.
Hcnons3oBanne npu MOArOTOBKE
COOOIIIEHUH O TPUMEHEHNHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTHH IS
TOUCKA, CTPYKTYpUPOBAHUS,
WHTEPIPETALMH U MPECTaBICHUS
nH(pOpMaINH, KPUTUUECKUN aHAIN3
nosrydyaeMoii nHpopmanuu




Uroro no pazgeny
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[IpoBeneHue KOCBEHHBIX U3MEPEHUH,
HCCJICTIOBAaHUH 3aBUCHMOCTEH
(GU3HYECKUX BEIMYHH, TPOBEPKA
MIPEIOKEHHBIX THITOTE3

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJANHAMUKA

OcHoBBI
3.1 MOJIEKYJISIPHO-
KHHETHUYECKOU TeOpUn

OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-

KMHETUYECKON TEOPUU U UX ONBITHOE
obocHoBaHue. bpoyHoBCKOE
nerxerue. Auddysus. Xapakrep
JBWKCHUS Y B3aUMOACHCTBUS YaCTHI]
BelecTBa. Mojieliu CTpOCHHS Ta30B,
JKUAKOCTEN U TBEPJIBIX TEI U
00BsICHCHHE CBOMCTB BEIIECTBA Ha
OCHOBE 3THX Mojenei. Macca u
pa3Mepsl MoJiekyi. KonndectBo
BemiecTBa. [locrosnnas ABorapo.
TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ uzmepenue. Illkana remneparyp
Lenbcus.

Monens naeanbHOro raza. OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU UAEATBHOIO
ra3a. AOCOIOTHas TeMIepaTypa Kak

Mepa CpeHEe KNHETUYECKOW SHEPTUU

TEIIOBOI'O JBMIKEHHMS YaCTHI] T'asa.
[ITxana remnepatyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeitpona. 3aKoH
Hansrona. M3onporeccel

B HJICAILHOM Tra3e C IIOCTOSHHBIM

KOJIMUYECTBOM BelecTBa. [ paduueckoe

MMpEaACTaBICHHUEC U30ITPOILECCOB:

[TpoBeneHmne sKcepuMeHTa:
OTIpeIeIeHUE MacChl BO3/1yXa B
KJIACCHOW KOMHATe Ha OCHOBE
U3MEpeHUI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/IyXa B
HEI;, NCCIICOBAHNE 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3pexeHHOTO rasa.

Onenka abCONMIOTHBIX U
OTHOCHTEJIbHBIX TTOTPEITHOCTEH
U3MEpEeHHI (PU3NUECKUX BEIUYUH.
OObsicHeHHEe OCHOBHBIX PUHIIUIIOB
JEUCTBUM TepMOMETpa U OapomeTpa
U YCJIOBHH UX 6€301acHOro
UCTIOJIB30BaHUs B IIOBCETHEBHON
AKHU3HU.

PacnioznaBanue puznueckux
SIBIICHUN B yUEOHBIX OMBITAX U
OKpYyXaromien *u3Hu: qupdysus,
OpOYHOBCKOE JIBU)KEHUE.

Omnwucanue TEIUIOBBIX SIBICHHUH C
UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJaBJICHUE Ta3a,
TeMIeparypa, CpeIHss
KHHETHYECKasi SHEPTHUS
Xa0THUYECKOTO JABMKEHHS MOJIEKY,
CpeIHEKBAIPaTUIHASI CKOPOCTh




U30TepMa, U30X0pa, n3obapa.
TexHuueckue ycTpoiicTea u
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, bapomeTp

MOJIEKYJI. AHAIN3 (PU3HYECKUX
IIPOLIECCOB U SIBJICHUM C
ucnojp3zoBanueM MKT, razoBnix
3aKOHOB, CBSI3U CpeIHEen
KMHETUYECKOU SHEPTUH TEIIJIOBOTO
JBUKEHHS MOJIEKYJI C a0COIOTHOM
TEMIIEPaTypPOM.

Pemenne pacuéTHbIX 3a71a4 € IBHO
3a/laHHON (PU3UYECKON MOJIEIBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX
nonoxxenuit MKT, 3aKOHOB u
(hopMy1 MOJIEKYIISIPHON (PUBUKH.
Pabora B rpynnax npu
IUTAHUPOBAHUH, TPOBEJCHUH U
UHTEPIIPETAIIMH PE3YJIHTATOB
OTIBITOB U aHAIM3E IOTIOTHUTEIbHBIX
MCTOYHUKOB MH(POPMAITUH 110 TEME

3.2

OCHOBBI
TEPMOJUHAMUKHU
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TepmoanHaMuueckas cCuCTEMa.
BuyTtpeHnHss sneprus
TEPMOJIMHAMUYECKON CHCTEMBI U
croco0On! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
raza. Bunpl Teronepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIINS,
U3JIydeHue. Y ieTbHas TeII0EMKOCTh
BCIIECTBA.

KonngecTBo TemnoTs! mpu
TerJoneperaye.

[TonsiTne 06 amuabaTHOM MpoIIECCe.
IIepBblii 3aKOH TEPMOIMHAMUKHU.
[IpuMeHeHne epBoro 3aKoHa
TEPMOJMHAMUKHU K U30TPOLIECCaM.
['paduueckas uHTEepIperanus padboThl

[IpoBenenue skcnepuMeHTa:
U3MEpEeHHEe YACTbHOU TeIIOEMKOCTH
BEIIECTBA.

Ornenka abCOMIOTHBIX U
OTHOCHUTEIbHBIX IMOTPEITHOCTEH
U3MEpEeHHN (PU3NIECKUX BEIUYUH.
N3ydenne mozenei mapoBoun
TypOUHBI, ABUTATENSI BHYTPEHHETO
CrOpaHusl, PEaKTUBHOTO JIBUTATEJISI.
OObsicHeHHEe TPUHIIUIIOB ICUCTBUS U
yCJIOBHI 0€3011acHOT0
HCIIOJIb30BaHUSA

B TTOBCETHEBHOM KU3HM JIBUTATES
BHYTPEHHET0 CrOpaHusi, OBITOBOTO
XOJIOAMJIBHHUKA, KOHAUITHOHEPA.
Ornrcanue CBOWCTB TEJ U TEIIOBBIX
SBJIEHUU C UCOJIb30BAHHEM




3.3

ArperarHble
COCTOSIHUS BEIIECTBA.
®da30BbIE EPEXOIBI

rasa.

BTopoii 3aKk0H TepMOJIMHAMUKH.
HeoOpatumocTs nporieccoB B
pUpoJIE.

TemioBbie MamuHbBI. [[PUHITATIBT
JEHCTBUS TEIIOBBIX MAILUH.
[IpeoOpazoBanus 3HEPTUU B TEILJIOBBIX
MamuHax. KoaddunueHnt nmonesnoro
JEeHCTBHS TEIUIOBOM MaIIMHbBI. [{uKII
KapHno u ero ko3¢ pumpeHT nojie3Horo
JeCTBUS. DKOIOTHIECKUE TPOOIIEMBI
TEIIOPHEPTETHKHU.

TexHu4eckue ycTpoicTsa u
MPAKTUYECKOE IPUMEHEHHE:
JIBUTATEIb BHYTPEHHETO CTOPAHMUS,
OBITOBOM XOJOJMIBHUK, KOHIUIIHOHEP

[Tapoo6pazoBaHue 1 KOHACHCALHSL.
Hcnapenue u kunenue. AGCoI0THAs
Y OTHOCHUTEJIBbHAS BIAXKHOCTh BO3/1yXa.
Haceiennsiil nap. Y penbHast TeIioTa
napooOpa3zoBaHMs. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue n
amop(Hble Teraa. AHU30TPONUs
CBOMCTB KpHUCTaLIOB. JKujkue
Kkpuctaybl. CoBpeMEHHbIE
Mmatepuansl. [lnaBnenue u
KpUCTAJUIM3anus. Y IeiabHas TEIoTa
riaBneHus. CyOnumarust.

VYpaBHeHHe TEII0BOro OanaHca.
TexHudeckue ycTpoiucTea u
MIPAKTUYECKOE IPUMEHEHHE!

(U3HYECKUX BEIMYMH: JIaBJICHHEC
rasza, TeMIeparypa, KoJu4ecTBO
TEIUIOTHI, BHYTPEHHSISI DHEPTHSI,
pabora rasa.

Pemenue pacy€THbIX 3a/1a4 ¢ SIBHO
3a/IaHHOU (PU3UYECKON MOJIEIIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOopMyYJT MOJIEKYJIIPHON (DU3UKU U
TEPMOIMHAMHKH.

Pemenne kauecTBEHHBIX 3a7a4 C
OTIOpOI Ha U3YYECHHBIC B pa3Jieiie
«MonexynsipHas pusuka u
TEPMOJMHAMUKA 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HuecKue
SIBJICHUSL.

PaGora B rpynnax npu aHanuze
JIOTIOTHUTEITFHBIX HCTOYHUKOB
uH(pOpMaIIUU TI0 TEME

[IpoBeneHne sKcriepuMeHTa:
M3MEPEHNUE OTHOCUTEIIBHOMN
BJI&YKHOCTH BO3/yXa.

Onenka abCONIOTHBIX U
OTHOCHUTEJBHBIX MTOTPEITHOCTEN
U3MepeHUH (PU3NIECKUX BETUYNH.
W3yueHne cBOMCTB HACHIIIEHHBIX
apoB, CIOCOO0B U3MEPEHUS
BII&YKHOCTH

Habumronenue kunenus npu
TIOHI>KEHHOM JIaBJICHUH, HarPEBaHUs
U TJIABJICHUS KPUCTATUTHYECKOTO
BEIIIECTBA.

OO®bsicHeHrEe TPUHILIUIIOB IEUCTBUS U
yCIIOBUH 06€3011acHOTO
UCIIOJIb30BAHUS B TOBCEIHEBHOM




Hroro no paszneny
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4.1 DJIEKTPOCTATHKA
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1

TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHUHU ITOIYYEHUs
COBPEMEHHBIX MAaT€pUaIOB, B TOM
YKCJIE HAHOMATEPHUasoB, U
HaHOTEXHOJIOTUU

OnexTpuzanys Ten. JIeKTPUIEeCKU

YKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJIOpPUMETPA.

W3ydeHne TeXHOJIOTHUi OTyYEHHUs
COBPEMEHHBIX MaTE€pUaJOB, B TOM
4KClie HAHOMAaTepHaJIOB.

Pemienne pacu€THbIX 3a7a4 € IBHO
3a/laHHON (PU3UYECKON MOJIEIBIO C
HCII0JIb30BAaHUEM YPABHEHUS
TEIUIOBOTO OajaHca.

Pemienne kauecTBEHHBIX 3a/1a4 C
ONOpPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
SIBJIICHUS 110 TEME.

PacnioznaBanue ¢puznueckux
SIBJICHUH B y4€OHBIX ONBITAX U
OKpYXKaromien ®u3Hu: aegopmarius
TBEPABIX TEJ, HArPEBAHUE U
OXJIQX/ICHUE TeJl, U3MEHEHUE
arperaTHbIX COCTOSTHUM BEIECTBA U
00BsICHEHHE X HA OCHOBE 3aKOHOB U
bopMyI1 MOJIEKYISIPHON (PU3UKH.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TONCKA,
CTPYKTYpUPOBAHUSI, UHTEPIPETALUU
U TIpEJCTaBIIeHUs1 HH(POPMAUU IpU
HOJrOTOBKE COOOILIEHUH O
NPUMEHEHUU 3aKOHOB
MOJIEKYJISIPHOUN (PHU3UKU U
TEPMOJIMHAMHUKH B TEXHUKE U
TEXHOJIOTHSIX

[IpoBenenue s3xcriepuMeHTa:




3apsz. [IBa Buaa 31EKTPUUECKUX
3apsanoB. [IpoBOAHNKY, TUANEKTPUKH
Y TIOJyTIPOBOJJHUKHU. 3aKOH
COXPAaHEHHUs IIEKTPUUYECKOTO 3apsiza.
B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. ToueuHslil 2JIeKTpUYECKui
3apsj. DJIEKTPUYECKOE MOJIE.
Hanpsk€HHOCTD 3IEKTPUYECKOTO
noJist. [lpuHnun cynepno3uuuu
AIEKTPUYECKUX ToseH. JInnuun
HaINPsKEHHOCTHU DJIIEKTPUYECKOTO
OIS

Pabora cui1 a51eKTpoCTaTuYecKoro
noiia. ITorennman. Pa3Hoctb
noreHuuanos. [IpoBoaHuky n
JUDJIEKTPUKHU B AIEKTPOCTATUYECKOM
noste. Jluanexrpudeckas
IIPOHULIAEMOCTb.

Onektpoémkoctb. Konnmencarop.
DIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCAaTopa. DHEprus 3apsHKeHHOTO
KOHJIEHCATOopa.

TexHu4eckue ycTponcTea u
IIPAKTUYECKOE IPUMEHEHHE!
AIIEKTPOCKOII, AIEKTPOMETP,
IIEKTPOCTATUYECKAs 3aLINTA,
3a3eMJIEHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONUPOBaIbHBIN
armapar, CTpyHHBIN IPUHTEP

MU3MEPEHUE IIEKTPOEMKOCTH
KOH/JIEHCATOopa.

Orenka abCONMIOTHBIX U
OTHOCHUTEJIbHBIX ITOIPEIIHOCTEN
U3MEpEeHUI (PU3NIECKIX BEIIMYUH.
N3ydeHune npuHIMIOB AEHCTBUS
AJIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJeHcaTopa. 3yuenue
IIPUHIUIIOB JCHCTBUSA

U YCJIOBHI 6€30MacHOro
MPUMEHEHHUS B MPAKTHYECKOU
JKU3HH, KOMMPOBAJILHOT'O anmapara,
CTpyiiHOrO npuHrepa. PaccMorpenue
bu3nYECKUX OCHOBAHMIMA
3JIEKTPOCTATUYECKOM 3aIUThI U
3a3eMJICHHUS AJIEKTPOIPUOOPOB.
Pemrenue pacu€THbBIX 33724 C SIBHO
3a/TaHHON (PU3UYECKON MOJIEIIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (GOPMYII AIEKTPOCTATUKH.
Pemenne kaueCcTBEHHBIX 3a7a4 C
ONOpOIl HAa U3YUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (pyu3nuecKkue
SIBJICHUS JIEKTPOCTATUKH.
PacnioznaBanue puznueckux
SIBIICHUN B yUEOHBIX OMBITAX U
OKPYKAIOIIEH )KU3HU: JIEKTPU3aLHU
T€JI, B3aUMOJICHCTBHE 3apsiI0B U
00BSCHEHHE X HA OCHOBE 3aKOHOB U
(bopMyIT AIIEKTPOCTATUKH.

Ornrcanne U3y4yeHHBIX CBOWCTB
BEILECTBA U ANEKTPUUECKUX SIBICHUN
C UCIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: AJIEKTPUUECKHI 3apsi,




HaIPSKEHHOCTD 3JIEKTPUYECKOTO
1oJ,

NOTEHLIMAN, Pa3HOCTb [TOTEHIIUAJIOB,
AIIEKTPOEMKOCTB.

Ananu3 (pU3NYECKUX MPOLECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMS IEKTPUUECKOTO 3apsia,
3akoHa Kynona.

Pabora B rpynmnax npu aHanuse
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
UH(POPMALIUU U OJTOTOBKE
COOOIIIEHUH O MPOSIBJICHUN 3aKOHOB
JIEKTPOCTATUKU B OKpY’KaroIien
KU3HU U IPUMEHEHUH UX B TEXHHUKE

4.2

TlocTosTHHBIN

ANEKTPUYECKUN TOK.

Toxu B pa3IMyHbIX
cpenax
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DIIEKTPUUECKHUI TOK. Y CIIOBUS
CYyILIECTBOBAHUS JIEKTPUIECKOTO
toka. Mcrounnku Toka. Cujia Toka.
ITocTOSIHHBIN TOK.

Hanpsoxenune. 3akon Oma a1 ydacTka
LTI,

DIIeKTPUUECKOE COTIPOTUBIICHHUE.

VY nenbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, MapaieIbHOE,
CMEIIaHHOE COSIUHCHUE
MIPOBOJIHUKOB.

Pabora anektpudeckoro Toka. 3akoH
[xoyns—JIenna. MomHocTh
AIEKTPUUYECKOTO TOKA.
DIIEKTPOABMKYILAsI CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
WCTOYHMKA TOKa. 3axoH Oma s
MOJTHOM (3aMKHYTOM) 3JI€KTPUYECKO
uenu. KopoTkoe 3amMbIKaHHeE.

[IpoBenenue skcnepuMeHTa:
W3Y4YEHHE CMEIIAHHOTO COCMHEHHS
pe3uctopos; uzmepenne IJC
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS; HAOIIOICHHE
JIEKTPOJIM3A.

Onenka abCONIOTHBIX U
OTHOCHTEJIbHBIX IOTPEIIHOCTEH
WU3MEPEeHUI (PU3NUECKUX BETUUIHH.
OOBsicHEeHHE NPUHIUIIOB IEHCTBUS U
yCIIOBUI 0€3011acCHOr0 NMPUMEHEHUS
amIepMeTpa, BOJIbTMETpa, peocrara,
HCTOYHHUKOB TOKa,
3JIEKTPOHArpeBaTeIbHbIX U
JJEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA CONPOTUBIICHUS,
BAaKyyMHOI'o Juoja, TCpMHUCTOPOB U
(oTope3ncTopos,
MMOJYIIPOBOJHHUKOBBIX IUOA0B,




DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAIIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.
DNEKTPUYECKUN TOK B BAKyyMe.
CBOlCTBA 2JIEKTPOHHBIX MMYYKOB.
[TomynpoBoauuku. COOCTBEHHAS U
MpUMEeCHas POBOAUMOCTh
[0JIyIpOBOIHUKOB. CBOMCTBa p—-
nepexoja. [loaynpoBogHIUKOBBIE
puOOpHI.

DNEeKTpUYECKU TOK B pacTBOpax u
paciuiaBax 3J€KTPOJIUTOB.
DJEKTPOIUTUYECKAS JUCCOIHAITHS.
DIIEKTPOIH3.

DNEeKTpUYECKUM TOK B razax.
CamocTosiTenTbHbIN 1

HECaMOCTOSITEILHBIN paspsna. Monnus.

IInazma. TexHudeckue yCTponucTBa u
IPAaKTUYECKOEe PUMEHEHUE:
aMIepMeTp, BOIbTMETP, peocTar,
UCTOYHUKHU TOKA,
AIIEKTpOHArpeBaTeibHbIe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI,
TEPMOMETP CONPOTUBIICHHUSI,
BaKyyMHBIH MO/, TEPMHUCTOPHI U
(hOoTOpE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIN IHOJ,
rajJbBaHHMKa

rajbBaHUKH.

Pemienne pacu€THbIX 3a7a4 € IBHO
3a/laHHON (PU3UYECKON MOJIENBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IloCTOSTHHBII
3JEKTPUUYECKUN TOK».
Pacnio3naBanue GpusnuecKkux
SBJICHUY B Y4EOHBIX OMbBITAX U
OKpPY’KaIOIIEH KU3HU:
3JIEKTPUYECKask IPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JIEUCTBUS TOKa.

AHanu3 3NeKTPUYECKUX SIBIICHUN U
IIPOLIECCOB B LIETISIX TOCTOSIHHOTO
TOKA C UCII0JIb30BAaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTH
[0CJIEI0BATEIBHOIO U
NapajieIbHOTO COEIUHEHUS
IIPOBOJTHUKOB, 3aKOH J[>KOyJIs-
Jlenra.

Ornrcanne U3y4yeHHbIX CBOWCTB
BEILECTB U AJNEKTPUUECKUX SIBICHUN
C MCIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: JIEKTPUUECKUI 3apsij,
CHUJIa TOKa, 3JIEKTPUUYECKOE
HaIpsKEHUE, JIEKTPUUECKOE
COTIPOTHUBIIEHUE,

pa3HoCTh noTeHmanos, J1C,
paboTta Toka, MOIIHOCTh TOKA.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TONCKA,
CTPYKTYpPUPOBAHUsI, UHTEPIPETALUU
U TIpeACTaBICHUS HHGOPMAIH TIPU
HOJTrOTOBKE COOOILIEHUH O




NPUMCHCHUHN 3aKOHOB IMOCTOSIHHOT' O
TOKa B TEXHHUKEC U TEXHOJIOTUAX

Hroro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




11 KJIACC

HauMenoBanue

KoaunuyecTBO 4acoB

OcHoOBHOe coiep:KaHue

OcHoBHbBIE BHABI 1eITeJILHOCTH

Ne i/ pa3iesioB U TeEM
NPOrpamMmbl
Bcero
Pazpnen 1. JIEKTPOJANHAMUKA
[TocTosiHHBIE MATHUTHI. [TpoBeneHue sKcriepuMeHTa:
B3aumoaeicTBue noCTOSHHBIX M3y4E€HHE MarHUTHOTO MOJISI KaTyLIKU
MarHuToB. MaruuTtHoe nojie. Bektop ¢ TOkoM; HcclieioBaHNE ACHCTBUS
MarHuTHOW uHAYKIMH. [IpuHnun IIOCTOSIHHOT'O MarHUTa Ha PaMKy C
CYNEpPHO3UIIMH MAarHUTHBIX MOJICH. TOKOM; HCCJICIOBAaHUE SIBJICHUS
JIvHUY MarHUTHOW MHAYKUHWH. 3JIEKTPOMArHUTHON UHIYKIIMH.
KapTtuna nunuii MarHuTHOM O1enka abCOIMIOTHBIX U
WHYKIIAW TIOJISI TOCTOSTHHBIX OTHOCHUTEJIbHBIX OTPELIHOCTEN
MarHuTOB. U3MEpEeHHI (PU3NYECKUX BEIUYUH.
MarauTtHO€ 1oje NpOBOJHHUKA C OObsicHeHNE TPUHLIUIIOB IEUCTBUS U
TokoM. KapTuHa MuHUN MHAYKIUN yCIIOBUI 06€30MacCHOT0 MPUMEHEHUS
MarHUTHOT'O TOJIS ITIMHHOIO IPSIMOIO  MOCTOSIHHBIX MarHUTOB,
Marnutnoe noe. MPOBOJIHUKA U 3aMKHYTOT'O 3JIEKTPOMArHUTOB, JIEKTPOIBUraTEs,
11 DneKTpOMarHuTHast 11 KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKU C  YCKOPHUTEJNEH 3JIeMEHTapHBIX YacTHll,
UHIYKIHS ToKOM. OnbIT Dpcrena. WHAYKIIMOHHOW IEYH.

B3anMozeicTBre MpoOBOIHUKOB C
TOKOM.

Cuia Ammepa, e€ Moysib U
HallpaBJICHUE.

Cuina JlopeHna, e€ Mmoayib U
HarpaBjeHue. J[BrkeHue 3apsHKeHHOM
YaCTHUIIbI

B OJHOPOJHOM MarHUTHOM MOJI€.
Pa6ota cuiel Jlopenna.

SIBiieHUE DIEKTPOMATHUTHON
nHaykiuu. [ToTok BekTopa
MarHuTHOM UHAYKIIUH.

Pemrenne pacu€THbIX 33124 HA
npruMeHeHue GopMys TeMbI
«MarsauTtHoe 1oe.
ONEKTPOMAarHuTHas MHIYKIMSD.
Pemrenne kauecTBEHHBIX 3a/1a4 C
OIIOpPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HuecKue
SIBIICHUS TeMbl « MarHUTHOE I10JI€.
DIIEKTpOMAarHuTHask HHIYKIUSD).
Onpenenenne HapaBJIEHUS BEKTOPa
WHIYKIIUM MarHUTHOTO TOJIs
IIPOBOJIHMKA C TOKOM, CUJIbI AMIiepa 1




DIEKTPOABUKYIIAS CUIIA UHYKIUH.
3aKOH AIEKTPOMArHUTHOW UHIYKIUH
Qdapanes.

BuxpeBoe anekrpuieckoe moie.
DNEKTPOABUKYIIAS CUIIA UHIYKIIUU B
MIPOBOJHUKE, TBUKYIIEMCS
MOCTYMATEJIbHO B OAHOPOIHOM
MarHMuTHOM TOJI€.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBIICHUE
CaMOMHIAYKIIUU. DIEKTPOABIKYIIAS
CHUJIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM.

DIeKTPOMarHuTHOE TOJIE.
TexHuyeckue ycTpoiucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEb,
YCKOPUTEH JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

cuibl JIopeHna.

Pacnio3naBanue pusnyueckux sBICHUNA
B YUCOHBIX OMBITAX H OKPYKAIOIICH
JKU3HU: B3aUMOJCHCTBHEC MAarHUTOB,
AJIEKTPOMArHUTHAS UHTYKIIHS,
JIEUCTBHME MAarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM U JIBHXKYIIHICS
3apsi.

AHanu3 3J1eKTPOMarHUTHBIX SIBJICHUN
C UCIIOJIb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW MHIYKIIUU.
OnurcaHne U3y4yeHHBIX CBOWCTB
BEIIECTB U AJIEKTPOMATHUTHBIX
SIBJICHUM C MCIIOJIb30BAaHUEM
(UBHYECKUX BEJTUIMH: HHYKITUS
MarHuTHOTO TOJIA, cujia Amriepa, cuiia
JlopeHnia, MHIYKTUBHOCTh KAaTYIIKH,
SHEPTHs JIEKTPUUYECKOTO U
MarHUTHOTO MOJICH

Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJTHbBI
Koneb6arenbHas cucrema. Coboausie | MccienoBanue napameTpoB
MEeXaHUYEeCKHe KoJIeOaHusl. KoJ1e0aTeIbHOM CUCTEMBI — IEPUO/A,
["apmonmnueckue konedanus. [lepnon,  yacToThl, aMIUIUTY/IbI U (Ba3bl
MexanuyecKie u 4acToTa, aMILTUTY1a U asza Kosie0aHuM (MPY>KUHHBIA U/WIH
21 EKTPOMATHHTHBIE 9 KosiebaHui. [IpyKMHHBIM MasTHUK. MaTeMaTHYECKUI MasTHUK).
' MaremaTnuecKnii MasiTHHK. Hab6monenue 3aryxarommx
Kosie0aHus

YpaBHEHUE rapMOHUYECKHX
konebanuii. [IpeBpaienue sHeprun
IPU TAPMOHUYECKUX KOJICOAHUSAX.
Konebatenbublit KOHTYp. CBOOOIHBIE

KOJIEOAHUH.

Hccnenosanne cBOUCTB
BBIHYKJICHHBIX KOJIeOaHUH.
HabGmonenue pe3onanca.




SJICKTPOMArdHuTHBIC KoJieOaHus B

nacaJbHOM KoJie0aTeIbHOM KOHTYp€.

Amnanorus MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTHUU B HJICATHHOM
K0JIe0aTeIIbHOM KOHTYPE.
[IpencraBieHue o 3aTyXarOMIMX
Kosiebanusax. BeiHy X 1eHHbIC

MexaHn4JecKHe Kojiebanus. Pe3oHaHc.

BbIHYKIeHHbBIE 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

[Tepemennbiil Tok. CHHYCOUAATBHBIN
MIEPEMEHHBIN TOK.

MoOUHOCTh EPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOLEE
3HAYEHHUE CUJIbl TOKA U HAIIPSHKEHUS.
Tpancdopmarop. [IponssocTso,
nepeaaya u norpediieHue
ANEKTPUYECKOUN SHEPIUH.
OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KyneTrypa nenons3oBanus
AIIEKTPO3HEPTUH B TOBCEIHEBHOMN
JKU3HU.

TexHuueckue yCcTponucTea u
MPAKTUYECKOE IPUMEHEHHE:!
IIEKTPUYECKUI 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUU
JJIEKTpoliepesay

[IpoBenenue sxkcnepuMeHTa:
HCCJICIOBAaHKE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KoJeOaHui Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacCChI TPY3a;
MCCJIeI0BaHKE IEPEMEHHOI0 TOKA B
LIENHU U3 II0CIEN0BaTEIbHO
COCIMHEHHBIX KOHJEHCATOPA,
KaTYIIKHA U PE3UCTOPA.

Onenka aOCOIIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEITHOCTEH
U3MEPEeHUN PU3NUECKUX BETUYMH.
OOBsicHEeHHE TPUHITUIIOB JICHCTBUS U
yCIJIOBUI 0€3011aCHOr0 NMPUMEHEHUS
3JICKTPUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKA, JIMHUI
aseKTponepenad. Pemenue
PpacYETHBIX 3a7a4 C ABHO

3a/TaHHON (PU3UYECKON MOJIEIIBIO C
HCI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyIl, ONUCHIBAIOIINX
MEXaHUYECKHE U JIEKTPOMATrHUTHBIE
KoJIeOaHHS.

Onuncanue MEXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIeOaHMit ¢
UCIIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: IEPUO]I U 4acTOTa
Kosie0aHuM, aMIIuTy1a 1 asza
KoJie0aHu, 3aps/ U cujia TOKa B
TapMOHHMYECKHUX AJIEKTPOMArHUTHBIX
KOJIEOAHHUSIX.

Pemenne kadecTBEHHBIX 33724 C
ONOpOIl HAa U3YUYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTMCHIBAIOIIINE
MEXaHHYECKUE U DJICKTPOMArHUTHbIE




2.2

Mexannueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
Ilonepeunsie u

poioJibHBIE BOJHBL. MHTepdepenuus
U TU(QpaKLys MEXaHUUECKUX BOJIH.
3Byk. CKOpoCTb 3ByKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DJEKTPOMarHUTHHIE BOJIHBI. Y CIOBUS
W3JTyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentanusa Bektopos E, B,
U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, IPEJIOMJIICHUE,
noJsipuzanus, Tudpakuus,
unTepdepenius. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTPOMAarHUTHBIX BOJIH.
IIpMeHeHne AIEKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBS3U U
TeneBueHus. Panqnonokanus.
DJEKTPOMarHuTHOE 3arpsi3HEHNE
OKPYXaIOIIEeH Cpeabl.

TexHudeckue ycTpoiucTea u
MPAKTUYECKOE IPUMEHEHHE:!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBasi AMarHOCTHKA B

KOJIEOAHMSL.

Pabora B rpymmax mnpu
HHaHI/IpOBaHI/II/I, HpOBeI[eHI/II/I n
UHTEPIPETALNN PE3yJILTATOB OIBITOB,
1 aHAJIN3C OOITOJITHUTCIBbHBIX
HUCTOYHHUKOB HH()OPMAIHH 10 TEME

N3yuenune oOpa3oBaHus u
pacnpoCTpaHEeHUs MONEPEUHBIX U
po10JIbHBIX BOJIH. Habmronenue
OTpakKeHHUs

U NIpeJIOMIICHUSI, UHTephEPEHIINU U
TU(PPaKIIU MEXaHUYECKHX BOJIH.
HabmtoneHue cBsi3u rpOMKOCTH 3BYKa
Y BBICOTBI TOHA C aMILTUTYI0M U
4acTOTOH KojeOaHMii, 3ByKOBOTIO
pe30oHaHca.

HccnenoBanne cBOMCTB
JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
IIPEJIOMJICHUE, MTOJISIPU3ALIUS,

TG pakus, MHTeppEepeHIus.
N3yuenue ycioBuil U3Iy4eHUs
3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHTaluuu BeKTopoB E, B, v B
3JIEKTPOMArHUTHOM BOJIHE.

N3yuyenne npumeHeHUs
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

OO®bsicHeHNEe TPUHIIUIIOB IEUCTBUS U
yCIIOBUI 6€30MaCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIbTPa3BYKOBOI TMAarHOCTUKHU B
TEXHUKE U MEJIMLIUHE, pasapa,
paavonpuE€MHMKA, TEIEBU30Da,
aHTeHHbl, Tenedona, CBU-neun.




TEXHUKE U MEOULIMHE, pajap,
paauoNnpuéMHUK, TEJICBU30D, AaHTCHHA,
tenepon, CBU-neun

Pemenne pacuéTHBIX M KAY€CTBEHHBIX
3aJ1a4 ¢ OMOPOU HA U3yYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH,
OIHUCHIBAIOLINE

pacnpocTpaHeHUuEe MEXaHUIECKUX U
3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTMH JIJIs1 TIOMCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIIPETALIUN U
IpeJICTaBICHUS HH)OPMALIUK TTPH
MOJATOTOBKE COOOIICHU 00
UCIOJIb30BaHUH 3JICKTPOMArHUTHBIX
BOJIH B TCXHHKE.

VYyacTue B AucKyccuu 00
ANIEKTPOMArHUTHOM 3arpsi3HCHUN
OKPY KaloIIeH CpeIbl.

Pabora B rpynnax npu
IUTAHUPOBAHKH, TTPOBEJCHUH U
HUHTEPIIPETAIMH PE3YJIHTATOB ONBITOB
U aHaAJIN3€ JOMOJHUTEIbHBIX
HUCTOYHUKOB MHPOPMAITUH 110 TEME

2.3

OnTuka
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I'eomerpuyeckas onTuka.
IIpssMonuHENHOE pacipoCTpaHEHUe
CBETa B OAHOPOAHOU cpexe. JIyu
cBera. TouyeuHblll HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus csera. [loctpoenue
M300paXeHU B MJIOCKOM 3€pKaJe.
[Tpenomiienue cBeTa. 3aKOHBI
MIPEIOMIIEHHUS CBEeTa. AOCOIFOTHBIN
nokasaresb npenomiieHus. [lonHoe
BHYTpEeHHEE oTpakeHue. [IpenenbHbli
YIOJI IIOJIHOT'O BHYTPEHHETO
OTPaKEHUS.

N3yueHne ABIEHNS TIOJHOTO
BHYTPEHHETO OTPAKEHUSI, €T0
MIPUMEHEHHUS B CBETOBO/IE.

N3ydyenue moaenelr MUKpOCKOIIa,
TEJISCKOIIA.

[Tonmydyenue criekTpa ¢ IOMOLIBIO
MPU3MBI U TUPPAKITMOHHON PEIIETKH.
N3mepenne nokazaresns NpeoMIIeHUs
crexia. MccieqoBanue CBOMCTB
U300paxeHUH

B iMH3aX. OO0bsSICHEHNE IPUHIIUIIOB
NEHCTBUS U YCIOBUN O€30MacHOTO
MIPUMEHEHHUsI OYKOB, JYIIHI,




Hucniepcust cBera. Ciio>kHBIM COCTaB
Ocnoro ceera. LIBer.

Cobuparolue u pacCeHBarOIINe
nuH3bl. Tonkas nuH3a. DoKycHOE
PAcCTOSIHUE M ONTUYECKAs CHJIa
TOHKO#M nnH3bIL. [locTpoenue
M300paXeHU B cCOOMpAIOLUX U
pacceunBaronux JnuH3ax. opmyna
TOHKOM JIMH3BI. Y BEIIMUCHHE,
JaBacMoO€ JIMH30M.

IIpenensl npUMEHMMOCTH
r€OMETPUYECKOU ONTHUKH.

BonroBas ontuka. UHTEpdepenius
cBeTa. KorepeHTHbIC HCTOYHUKH.
YcnoBus HaOMOICHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEP(EPEHIIHNOHHOMI
KapTUHE OT JABYX CHH(DA3HBIX
KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceera. Judppakunonnas
pemérka. YcinoBre HaO 0 ICHUS
TJIaBHBIX MAKCUMYMOB TIPH TTaJICHUN
MOHOXPOMaTH4YECKOT0 CBETa Ha
TU(DPaKITMOHHYIO PEIIETKY.
[Tonsipuszanus ceera.

TexHu4eckue ycTponucTea u
MPaKTUYECKOE TPUMEHEHHUE: OUKH,
nyna, oroanmapar, MPOSKIIMOHHBIN
arnrmnapar, MUKPOCKOII, TEJIECKOI,
BOJIOKOHHAS ONTHUKA, TU(PPAKITMOHHAS
peméTKa, noJsIpou

(doToamnmapara, IpOEKIIMOHHOTO
ammapara, MUKPOCKOTIa, TeJIECKOIIa,
BOJIOKOHHOM OIITHKH,

T (HPaKIIMOHHON PEIIETKH,
noJIsIpouIa.

Pemenue pacu€THBIX 3a7a4 C SIBHO
3a/laHHON (PU3UYECKON MOJIEIBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U QOPMYJI TEOMETPHUECKON ONTUKH.
[TocTpoenue u onucanue
M300paKEeHMsI, CO3/1aBaeMOT0
MJIOCKUM 3€pKajioM, TOHKOW JIMH30M.
Paccmotpenue npenenos
MIPUMEHUMOCTH T€OMETPUICCKOM
OIITHIKH,

Pacnio3naBanue pu3nyeckux sBICHUN
B ONBITAX U OKPY>KAIOIIEH KU3HU:
MPSMOJIMHEHHOE pacipoCcTpaHeHHe
CBETa, OTPAXKEHUE, IIPEIIOMIICHUE,
uHTephepeHIus, TUPPaKIUs U
MOJISIpU3aIus CBETa, JUCTIEPCHS CBETA.
N3yuenne ycnoBuit Habm0IeHUS
MaKCHMyMOB U MUHUMYMOB B
uHTEp(PEpPEHIIMOHHON KapTHHE

OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHHUKOB.

VcnoBue HaOIIOACHHS TIIABHBIX
MaKCHMYMOB TP MaIeHUU
MOHOXPOMAaTHYE€CKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

AHanu3 onTHYeCKUX SABJICHUU C
HCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PacTIPOCTPAHECHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA,




3aKOHBI MPEJIOMJICHHSI CBETA.
OmnncaHue ONTHYECKHUX SIBJICHHUH C
UCTIOJIb30BaHUEM (DU3MUYECKHUX
BEIUYMH: (POKYCHOE PACCTOSTHUE U
OIITHYCCKAs CUIa JIUH3EI

Nroro no pazaeny
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Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

I'paHuLIBI TPUMEHUMOCTH
KJIaCCM4ECKOM MexaHukH. IlocTymnarsl
CIIELUAIILHON TEOpUU
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTh
MOJyJII CKOPOCTH CBETA B BAKYYyME,
IIPUHLIMII OTHOCUTEIIBHOCTH

Pemenne kauecTBEHHBIX 3a7a4 C
ONOpOIl HAa U3YUYECHHBbIE MTOCTYJIAThI
CTO.

Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TONCKA,
CTPYKTYpUPOBaHUs1, UHTEPIIPETALUU U

OcHOBEI crieHManbHOH OWHIITEHHA. npeCcTaBIeHUs HHPOPMALIUHU TIPH
3.1 TEOpHH 4 OTHOCUTENBHOCTb OJIHOBPEMEHHOCTH. | MOArOTOBKE COOOILEHHI O rpaHuIax
OTHOCHUTEIIEHOCTH 3amMenyieHHe BPEMEHHU M COKPAIIeHHe  MPUMEHUMOCTH KJIACCHYECKON
JUTAHBEI. MexaHuku u ocuoBax CTO
DOHeprus U UMITYJIbC PEIITUBUCTCKON
YaCTHUIIBL.
CBsI3b MaccChl C d3HEprHen U
UMITYJIbCOM PENIITUBUCTCKOM
YaCTHUIIbI. DHEPrus MOKOs
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
®oronsl. opmyina [Inanka cBs3u Habmonenue gporoaddexra Ha
SHEpPruM POTOHA C €ro YaCTOTOM. YCTaHOBKE C IMHKOBOW IJTACTUHOM.
JIeMEHTBI KBAHTOBOI OHeprus 1 UMIyJbc (HOTOHA. HccnenoBanue 3aKOHOB BHEIIIHETO
4.1 6 OTKpBITHE U KCCIIEI0BAHNE dororddexra.

OIITUKH

doroadpdexra. OnbrTer AT
CroneroBa. 3akoHs! hoTorddexTa.
YpaBHeHue DUHINTENHA 111

OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB
JIEMCTBUSI TEXHUYECKHUX YCTPOMCTB,
TaKuX Kak: oToreMeHT,




4.2

Crpoenue atoma

dororddekra. «KpacHas rpaHuia
dboTtoarddekra.

JlaBnenue ceera. OnwiTel I1.H.
JleOeneBa.

XUMHUYECKOE ICMCTBHUE CBETA.
TexHuueckue ycTpoiicTea u
MPAKTUIECKOE IPUMEHEHHE!
dboTo31eMeHT, HOTOIATUHK,
COJTHEYHast OaTapesi, CBETO IO/

Mopens atoma Tomcona. OnBITE

Pesepdopna 1o paccesHHIO 0-9acTHII.

IImanerapnas Mozenb aToMa.
[Toctrynatel bopa. U3nyuenue u
noryoeHne GoTOHOB MpU Nepexoe
aToma C OJJHOTO YPOBHS SHEPTUH HA
npyroi. Buasl cnektpos. CriekTp
YPOBHEM 3HEPrUu aToOMa BOJIOPOAA.
BosiHOBBIE cBOMCTBA YacTUL. BOIHBI
ne bpoiursa. Kopryckynspao-
BOJTHOBOM JTyaJI3M.

CrioHTaHHOE U BBIHYKJIEHHOE

(doromaTuuk, coaHeyHas 6arapes,
CBETOJIMO/I; U YCIIOBHM UX
0€3011aCHOTO MPUMEHEHUSI B
MPAKTHYECKOH KU3HH.

Pemenue pacy€THbIX 3a/1a4 ¢ SIBHO
3a/IaHHOU (PU3UYECKON MOJIEIIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u GopMyJ1 KBAHTOBOM ONTHKHU.
Pemenue kaueCcTBEHHBIX 3a7a4 C
OMOPOM HA U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OITHKH.
PacnioznaBanue ¢puznyeckux sSBICHUN
B YUEOHBIX OIBITAX:
(hoTosnekTpuueckuii 3pdexr,
CBETOBOE JIABJICHHE.

Onucanue U3y4yeHHBIX KBAHTOBBIX
SIBJIEHUI W MPOLIECCOB C
UCIOJIb30BaHUEM (PUBNYECKUX
BEJIMYMH: CKOPOCTh
AIEKTPOMArHUTHBIX BOJIH, IJTMHA
BOJIHBI M YaCTOTA CBETA, YHEPTHUS U
UMIyIb6C (OTOHA

N3yyenne Moienu omneiTa
Pezepdopna.

[IpoBenenue KkcrepruMeHTa Mo
HAOJIIOZICHUIO JIMHEHYATOTO CIIEKTpA.
Ornenka abCOMIOTHBIX U
OTHOCHUTEIIEHBIX TTOTPEITHOCTEH
U3MEpEeHHN (PU3NIECKUX BEIUYUH.
N3yuyenue moaenu aroma: ToMmcoHa,
TUTAHETaPHOU MOJIEH aToMa, MOJIETTN
aroma bopa.

N3yuenwne criekTpa ypoBHEH dYHEPTUI
aTtoma Bojioposa. O0bsicHEHHE




4.3

ATOMHOE PO

U3JTy4YCHHUE.

TexHuueckue ycTpoicTBa u
NPaKTUYECKOe IPUMEHEHUE:
CIIEKTPAJIbHBIN aHAINU3 (CIIEKTPOCKO),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED

DKCIEpPUMEHTHI, JOKa3bIBAIOIINE
CJIOHOCTb CTpoeHHUS siipa. OTKphITHE
PaanoakTUBHOCTU. ONBITHI
Pesepdopaa no onpeneneHuro cocraa
PaAMOAKTUBHOIO U3ITYyYEHHUSI.
CaoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
pPaZ0aKTUBHOCTH Ha KUBBIE
OpraHU3MBlI.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnast Mmozens sapa
I'eitzenOepra-NBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacniaz. INEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
u3NyyeHue. 3aKoH paJloaKTHBHOIO
pacnaza. DHEprus CBsI3U HyKJIOHOB B
anpe. SinepHsie cuibl.

Jedext maccol siipa. SnepHeie
peakuuu. Jlenenue u CUHTE3 siAEp.

MPUHLIUIIOB JEUCTBUS U yCIOBUHI
0e301acHOTO IPUMEHEHUS
CIEKTPOCKOIIA, JIa3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

Pemenne kaueCTBEHHBIX 3a7a4 C
ONOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
saBieHus o Teme «CTpoeHue aTomay.
PacrioznaBanue GuU3NYECKUX SBICHUH
B Y4€OHBIX OIBITaX: BOSHUKHOBCHHUE
JUHEHYATOrO CIIEKTpa U3TyUCHHUS.
AHann3 KBaHTOBBIX MPOLIECCOB U
SIBJICHHI C MCHOJIb30BaHUEM
noctynatoB bopa

N3yueHue s3KkCiepuMeHTOB,
JTIOKA3BIBAIOIINX CIIOKHOCTh CTPOCHHUS
aTOMHOTO si/pa.

WccnenoBanue TpekoB yacTul (1o
roToBbIM (hoTorpadusim).

N3yueHue sanepHbIX CUJl, SIIEPHBIX
peakiMii CHHTe3a U pacnaja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydyenue HyKIOHHOW MOJIENH /1pa
I'eitzenOepra-MBanenko.
OObsicHeHHEe yCTPOICTBA U
MPUMEHEHUS I03UMETPa, KaMephI
Bunbcona, sniepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3agau ¢ onopout Ha
TOJTyY€HHBIE 3HAHUSA, B T.4. O 3apsje 1
MaccOBOM YHCIIE Spa.
Pacnio3naBanue pusnyueckux siBICHUN
B yUEOHBIX OMBITAX U B OKPY>KaIOIIEei
JKU3HH: €CTECTBEHHAS U




Hroro no paszneny
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Snepusliii peakrop. TepmosaepHbIi
cunTte3. [IpobnemMbl U nepcrneKTUBbI
AJIEPHON SHEPIETUKH. DKOJIOTUYECKUE
ACIIEKThI SICPHOU SHEPIETHKHU.
DneMeHTapHble YacTullbl. OTKpHITHE
MIO3UTPOHA.

MeTtoapl HaOJIIOIEHUS U pErUCTpaluu
3JIEMEHTApHBIX YaCTHULI.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBU.
EnuHCcTBO DM3uueckoit KapTHHBI
MUpa.

TexHuueckue yCTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
JI03UMETp, Kamepa Buinbcona,
AJIEpHBIN peakTop, aToMHass bomOa

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DneMeHThl aCTPOHOMUU
' 1 acTpoHU3HUKH

3TaHI)I pa3BI/ITI/Iﬂ aCTpOHOMI/II/I.
[TpukiagHOE U MUPOBO33PEHUECKOEC
3HAaYEeHHE aCTPOHOMUHU.

Bun 38é31n0r0 Heba. Co3Be3aus,
HpKI/Ie 3Bé3)1])l, IJIaHETHBI, X BUAUMOC

MCKYCCTBEHHAs paJIiOAKTUBHOCTbD.
Omnuncanne KBaHTOBBIX SIBJICHUN U
MIPOLECCOB C UCIOJIb30BAHUEM
(U3UYECKUX BEIMYUH: IEPUOJT
nojypacnajaa, 3HEprusi CBA3U
ATOMHBIX s7ep, 1e(EKT MacChl spa.
AHanu3 IpoLeccoB U SIBJIEHUM ¢
HCITOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHECHUS
3JIEKTPUYECKOIO 3apsijia, 3aKOH
COXpAaHEHUs MacCOBOT'O YHCJIA,
noctynatel bopa, 3akoH
pPaauoOaKTUBHOTO pacraja.

VYyactue B paboTe Kpyriaoro croia
«DPyHIaMEHTAIbHBIE
B3auMoJiencTBU. EnUHCTBO
(Gu3nIeCcKOil KApTHHBI MUPAY.
Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TONUCKA,
CTPYKTYpUPOBaHUs1, UHTEPIIPETALNU U
npeacTaBiIeHNs] HHGOPMAIIH TPU
MIOATOTOBKE COOOIICHUM O
MIPUMEHEHUN 3aKOHOB KBAaHTOBOM
(GU3MKY B TEXHUKE W TEXHOJOTHSX,
SKOJIOTUYECKHUX aCTMEeKTax s/IepHOM
SHEPIreTHKU

Iloaroroska cooOuienuii 00 dTamax
Pa3BHUTUS ACTPOHOMHH, O MIPUKIIAJTHOM
Y MUPOBO33PEHYCCKOM 3HAUYCHUHU
ACTPOHOMHUU, O METOJIaX MOTYICHHUS
Hay‘-IHI)IX aCTpOHOMI/I'—IeCKI/IX 3HaHI/II\/’I,




IIBIDKEHUE.
ConHe4yHast CHCTEMA.

Connne. ColHedHass aKTUBHOCTb.
Uctounuk sneprun CosHiia v 3BE3/1.
3BE3/bI, X OCHOBHEBIE
XapakTepucTUkKH. [[uarpamMmma

((CHGKTpaHBHBIfI KJIaCC — CBETUMOCTB).

3BE3 bl IIaBHOU
[10CJIEZI0BATENBHOCTH. 3aBUCUMOCTD
«macca — CBETUMOCTb) ISl 3BE3]1
IJIABHOM I1OCJIEN0BATEIBHOCTH.
BnyTpennee crpoenue 3BE31.
CoBpeMeHHbIE NPECTABIECHUS O
MIPOUCXO0KIEHUH U 3BoIrounU ConHIa
1 3BE3/1. DTaIlbl )KU3HU 3BE3]I.
Muneunsiii [IyTs — Hama ["anakruka.
[Tonoxenue u amxenue ConHIla B
lNanaktuke. TUIBI ranakTUK.
Pannoranaktuku n kBaszapel. YEpHble
JBIPBI B IpaX TaJIaKTHK.

Bcenennas. Paciuupenue BeeneHHOM.
3akon Xabb6mna. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznyueHue.
Macmrabnast ctpykrypa Beenennoit.
MeraranakTuka.

Hepeménnsie mpoOieMbl acCTpOHOMUU

OTKPBITHUSIX B COBPEMEHHOMN
aCTPOHOMHUHU.

N3yueHne coBpeMEHHBIX
IIPEJCTaBICHUN O IPOUCXOKICHUM U
sBostonny CosHIA U 3BE3 .
M3y4eHne TUIIOB raJIaKkTHK,
paavoragakTUK U KBa3apoB.
N3yuenue nBMKEHUS] HEOECHBIX Tell,
SBOJIIOIMH 3BE31 U BeelleHHOM,
IIPOLIECCOB, TPOUCXOJAIIMX B 3BE3aX,
B 3BE3HBIX CUCTEMAX, B
MEXKTaJIaKTUYECKOH Cpefie,
MaciITaOHOW CTPYKTypbl BeeneHHoi.
OO6mbscHenue pacupenus Beenennoit
Ha OCHOBE 3aKoHa Xa0o0a.
[TonroroBka k 00CyKAEHUIO
HEPELIECHHBIX MPOOJIEM ACTPOHOMUH.
[IpoBenenue HabOACHUN
HEBOOPYKEHHBIM I'T1a30M C
MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISI OIIPENEIICHUS
HOJIOXKEHUS HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro Nnoyymapus u
SIPKHAE 3BE3MBI.

[IpoBenenue HaOIIOICHUI B TENECKOI
Jlysnsl, inanet, Mnegnoro Ilytn.
VY4actre B AMCKYCCHU O HEPEIIEHHBIX
npo0sieMax acCTpOHOMUU

Uroro no pazgeny

7

Pa3nesn 6. OBOBIIAIOILIEE TIOBTOPEHUE

6.1 O6o0miaromiee

4

O000111eHHUE U CUCTEMATU3ALMS
COJICPKAaHUS Pa3JIEIOB Kypca

VYyacTue B JUCKYCCHH O POJIH (PU3NKH
Y aCTPOHOMUH B Pa3IUYHBIX cepax




IIOBTOPEHHE

«MexaHukay, «MoJekysipHas
¢bu3nKa U TepMOJMHAMUKAY,
«OnekTpoanHamukay, «Konebanus n
BOJIHBDY, «OCHOBBI CIIELUATILHOMN
TEOPUH OTHOCUTEIBHOCTH,
«KBanToBas Qpusuka», « II€MEHTHI
ACTPOHOMMH U aCTPOPUIUKI).

Ponb pusuku u actpoHomMuu B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COITMAIbHOM M ATHYECKOH chepax
JIeATETLHOCTH Y€JI0OBEKa, POJIb U
MeCTO (PU3UKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHON KapTUHE MUpa,
3HaUYE€HHUE ONUCATEIbHOM,

JIeITEIILHOCTH YeJIOBEKa.
IToxroroska cOOOIIEHUI O MECTE
(hu3HUeCKOi KapTUHBI MHpa B Py
COBPEMEHHBIX MPEACTABICHUH O
pUpPOJIE.

BrinmonHeHue yueOHbIX 3a/1aHUM,
JIEMOHCTPUPYIOIIUX OCBOCHUE
OCHOBHBIX TTOHATHH, (PU3HUECKHUX
BEJIMYMH U 3aKOHOB Kypca (U3UKH
10-11 xnaccos

Htoro no pazneny 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Koan4yecTBO 4acoB
Nen/m  Tema ypoka Konrpoabuble IIpakTHyeckue iICKTPOHHLIE UHPpoBLIe
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
DismKa — HAyKa O HPHPOE. https://lesson.academy-
1 HayHHbe METOE! HOHANIIA 1 content.myschool.edu.ru/lesson/79d7ab78-
OKPYKAIOLIET0 MHpa le77-4faf-9158-
68a140cled86?backUrl=%2F03%2F10
Poub u mecto dusnicu 5 . https://lesson.academy-
) E;?i?;fig;f;ﬁf;;imﬂ 1 content.myschool.edu.ru/lesson/013f886¢c-
MPAKTUYECKOU JeATETbHOCTH SC27-47a9-86e9-
. ea726710f582?backUrl=%2F03%2F10
JIIoJIe
MexaHn4ecKoe NBIKEHUE. https://lesson.academy-
OTHOCHUTENBHOCTh MEXaHUYECKOTO content.myschool.edu.ru/lesson/6eb9444f-
3 1
nemwkenus. [lepemenienue, cda8-4f7c-988b-
CKOPOCTb, YCKOPCHHUE 08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-
4 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 content.myschool.edu.ru/lesson/7cbfc020-
JIBUKCHHE d2d4-4305-8e43-
6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 content.myschool.edu.ru/lesson/9e5ce9b2-
JIBUKCHHE 4e19-48cd-bc80-
d3b6aa76139c?backUrl=%2F03%2F10
6 CBoOoaHoe majeHue. Y CKopeHue 1 https://lesson.academy-

CBOOOIHOTO ITaJICHNA

content.myschool.edu.ru/lesson/4bdf238a-



https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10

KpuBosmHeliHOE ABUXKEHUE.

7e3a-42b3-bc3f-
3162c11442cb?backUrl=%2F03%2F10

https://lesson.academy-

content.myschool.edu.ru/lesson/7bd575f2-

7 JIBr>KeHre MaTepuaibHOM TOYKHU 10 5827-456f-bd37-
OKpYKHOCTH 2b94aas1c148?backUrl=%2F03%2F10
IIpuHIUII OTHOCUTEIBHOCTH
8 lanunes. UnepuunanbHble CHCTEMBI
otcyeTta. [lepBbiii 3akoH HproToHa
https://lesson.academy-
Macca tena. Cuna. [Ipuniun
. content.myschool.edu.ru/lesson/f6508¢25-
9 CYNEPIIO3ULINU CHIL BTOpOI/IVSaKOH 0043-4e51-8eed-
HetoToHa 115 MaTepuaikHOH oM 371cab4d8f13?backUrl=%2F03%2F10
10 Tperuii 3akon Herotona s
MaTepHaIbHBIX TOYEK
https://lesson.academy-
3aKOH BCEMUPHOTO TATOTEHUSI.
content.myschool.edu.ru/lesson/702e7550-
11 Cuna Tspxectu. [lepBas 1247-dee]-ad03-
KOCMITHECKasd CKOPOcTh 014291658319?backUrl=%2F03%2F10
https://lesson.academy-
Cuna ynpyroctu. 3akoH ['yka. Bec content.myschool.edu.ru/lesson/700e4619-
12 Tela 250f-45f8-baa8-
7d3c5ael6b52?backUrl=%2F03%2F10
Cuna tpenus. Koapdunment https://lesson.academy-
13 TpeHus. Cuiia COpOTUBIIEHUS TPU content.myschool.edu.ru/lesson/e77b838d-
JOBMOKCHUHU TEJIA B XKUJIKOCTH UIIA acae-499c-ad7c-
rase d6454fad35c2?backUrl=%2F03%2F10
14 ITocTynarensHOE U BpallaTelbHOE https://lesson.academy-

JBIKEHUE a0COIIOTHO TBEPIOTO

content.myschool.edu.ru/lesson/6184a622-



https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10

Tena. MomedT cunbl. [1imeuo cuiibl.
YcnoBust paBHOBECHS TBEPIOTO
Tela

d203-479d-bd27-
0513086c55d9?backUrl=%2F03%2F10

NMnynsc MaTepuaibHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYECK.

https://lesson.academy-

content.myschool.edu.ru/lesson/789ff4de-

15 Nmmynbe cuibl. 3aKOH COXpaHEHUs 1b59-4202-86¢9-
UMIYJibca. PE€aKTHBHOE ABUKECHHUE 04acedba5693?backUrl=%2F03%2F10
PaboTa 1 MOITHOCTH CHIIBI. https://lesson.academy-
16 Kunernueckas sneprus content.myschool.edu.ru/lesson/7085bd7f-
MaTepuaabHOU Touku. Teopema 00 8064-4cel-abe7-
U3MEHEHUN KNHETUYECKOW DHEPTrUuu 132b92a518f2?backUrl=%2F03%2F10
IloTeHunanpHas SHEPTHUs.
[ToTeHunanpHas 3HEprus ynpyro e
. content.myschool.edu.ru/lesson/7e02b436-
17 neGopMHUPOBaHHON NIPYKUHBI. 5433-4129-b515-
Horentmanpitas Sueprits Tena 7482532250 ?backUrl=%2F03%2F10
BOJIM3U MOBEPXHOCTH 3eMIIU
IloTeHunanbHBIE U
HenoTeHUuanbHble CHIIbl. CBS3b
https://lesson.academy-
paboThl HEMOTEHIIUATIBHBIX CUJI C
18 AMEHCHIEM MeXAHIecKoit content.myschool.edu.ru/lesson/ef2a4836-
b49d-476a-9b8d-
PHEPTHH CHCTEMBI Te11. 3aKOH 29¢3d4cef324?backUrl=%2F03%2F10
COXPAHEHUSI MEXAHUYECKON
SHEPrUHU
JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOThI
19 CHJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPTrUM TeJla Ha IpUMEpe
PacTsDKEHUS PE3UHOBOTO KIyTa
20 KonTponbhas pabota no teme



https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN

https://lesson.academy-

content.myschool.edu.ru/lesson/3ae96c60-

21
Teopun. BpoyHOBCKOE JBHKEHUE. 646f-449b-93d5-
Tuddysus 736acd86bdad?backUrl=%2F03%2F10
XapakTtep JBUKEHUA U https://lesson.academy-
99 B3aMOJCUCTBHS YAaCTUI] BEIIECTBA. content.myschool.edu.ru/lesson/42942724-
Mopenu cTpoeHus ra3os, 896b-4ecb-8201-
YKUJIKOCTEN U TBEPJBIX TEIl 5cd3859d520d?backUrl=%2F03%2F10
23 Macca monekyi. KonuuectBo
BeniecTBa. [locrosnHas ABoraapo
https://lesson.academy-
TennoBoe paBHOBECHE.
24 T B content.myschool.edu.ru/lesson/a3990d2d-
eMIieparypa 1 e€ u3MepeHHe.
]_HMH patypau HSMEPCHHU ee77-4408-b111-
Kaa remnepatyp Leabcus 8b0533ab7790?backUrl=%2F03%2F10
o5 Uneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT
AOcomtoTHas TeMrepaTypa Kak
DA COCIHEI CTHYCCKON https://lesson.academy-
M HEW KUHETHYECKON
26 pa cped content.myschool.edu.ru/lesson/f543b715-
z;{eprpm JIBI;\)/I[(eHI/IS[ MOJIEKYJI. 1420-413¢-8daf-
papHeHiE Metereesas bb70cb26299a?backUrl=%2F03%2F10
Knaneiipona
27 3axoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopatopHnas pabora https://lesson.academy-
28 «HccnenoBaHue 3aBUCUMOCTU content.myschool.edu.ru/lesson/6b719226-

MEXy IapaMeTpaMu COCTOSIHUS
pPa3pexKEHHOTO Ta3a

6ad3-4ea4-8533-
c3ebd1651365?backUrl=%2F03%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10

I/I3OHpOI_[CCCBI B HACaJIbHOM ra3€ u

https://lesson.academy-
content.myschool.edu.ru/lesson/72c240a0-

29
uX rpaduveckoe MpeacTaBIcHIe 04ef-4fb4-931b-
a42ded7a031b?backUrl=%2F03%2F10
BnyTtpeHnHss sHeprus
. https://lesson.academy-
TEPMOJAMHAMUYECKON CUCTEMBI U
. content.myschool.edu.ru/lesson/ec7675d9-
CII0cOOBI €€ H3MEHEHUS.
30 K 5 6af4-4eeb-bbfe-
OJINYECTBO TEILIOTHI U paboTa.
p 51a0a1d0ff87?backUrl=%2F03%2F10
BuyTpennss aneprus
OJTHOATOMHOI'O UJI€AJILHOTO Ta3a
https://lesson.academy-
content.myschool.edu.ru/lesson/9696f2df-
31 Buapl Teronepenaun
03e2-4944-a2ed-
6c5120961cf9?backUrl=%2F03%2F10
YV nenbHast TEII0EMKOCTD BEILIECTBA.
32 KonnuecTBo TemioTsl npu
Teruionepenade. AanadaTHbII
MpoIIecc
https://lesson.academy-
33 IlepBeIlii 3aKOH TEPMOJUHAMMKY U content.myschool.edu.ru/lesson/c821465e-
€ro IpUMEHEHHE K U30IIpolieccaM b8d5-4cb4-9052-
633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-
HeoOpatumocTs nporieccoB B
34 B . content.myschool.edu.ru/lesson/88a47031-
npupoze. Bropoii 3akon
pHpoZ p 1681-469b-bac0-
TEPMOAMHAMMUIH alb6f9adf3e9?backUrl=%2F03%2F10
35 [punuun nevicteus u KIT/Q
TEIIOBOM MAaIIMHBI
36 uxn Kapnao u ero KIT/]



https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10

DKoorn4ecKre mpoodIeMbl

37
TETUIOHEPTEeTUKH
Oo6o0maromuit ypok
38 «Monexynsipaas ¢pusuka. OCHOBBI
TEPMOTUHAMUKI
KontposbHas paboTa mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI

TEPMOTUHAMUKI
https://lesson.academy-

40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. content.myschool.edu.ru/lesson/ae3edOee-

Hcnapenue u kunenue 8743-4082-bc08-
cc0737c43ad4a?backUrl=%2F03%2F10

AOCOJIFOTHAS U OTHOCUTEIbHAS

41 BIQXXHOCTh Bo3ayxa. HaceieHHbIN

nap

TBépnoe Teno. Kpucrammueckue u
https://lesson.academy-

amopdHbIe TerIa. AHU3OTPOIIHUS

42 cpoiicTs kpuctamios. K content.myschool.edu.ru/lesson/e5a85fa8-
8c32-4481-a750-

KpUCTAILIEI. COBPEMEHHEIE c4ab6d1b5eb5?backUrl=%2F03%2F10

MaTepuaibl
https://lesson.academy-

[1naBneHne U KpUCTATIIA3AIIMSL.
content.myschool.edu.ru/lesson/00c789d1-

43 V nenpHas TEIIOoTa MJIaBIECHHU. c754-4d59-81d7-

Cybmmmanus foa72acd88e6?backUrl=%2F03%2F 10
https://lesson.academy-
content.myschool.edu.ru/lesson/30d5d57e-

44 VYpaBHeHHe TEIIOBOro OanaHca {7ee-4196-b211-
0d03ealelcda?backUrl=%2F03%2F10
45 OnexTpu3anus Tea. DIEKTPUIECKUI https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10

3apsan. I[Ba BUJA SJICKTPUUCCKHX
3apsa10B

[IpoBOAHMKY, TUINEKTPUKU U
MOJIyIIPOBOIHUKH. 3aKOH

content.myschool.edu.ru/lesson/fa4d72f8-
095a-4c52-9dcl-
312c833afele?backUrl=%2F03%2F10

46 COXpaHEHUS IIEKTPUUECKOTO
3apsa
N https://lesson.academy-
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. TouedHbIii 21eKTpieckuii content.myschool.edu.ru/lesson/e7f8c786-
2334-4998-8bc0-
3apan 82¢842311586?backUrl=9%2F03%2F10
Hanpsxk€HHOCTB 3JIEKTPHYECKOTO https://lesson.academy-
48 noss. [IpuHuun cynepno3unuu content.myschool.edu.ru/lesson/5311bf95-
BJIEKTPUYECKUX Moje. JInnuu 358b-4ffd-9592-
HaANPsHKEHHOCTH 250826752413?backUrl=%2F03%2F10
https://lesson.academy-
PaGora cui 31eKTpocTaTuuecKoro
content.myschool.edu.ru/lesson/4fff851d-
49 noJist. [Torennman. PasHocts 0d6d-4358-b3d7-
HOTCHIHATOB 0d9534fcc805?backUrl=%2F03%2F10
[IpoBOIHMKY U AUDIIEKTPUKH B https://lesson.academy-
content.myschool.edu.ru/lesson/3cfb819f-
50 ANEKTPOCTATUYECKOM IIOJIE. 62c2-48b9-afa3.
JUOTEKTPHTeckas MpOHHIASMOCTS 570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-
. content.myschool.edu.ru/lesson/eb0d51e2-
51 Onexrpoémkocts. Konnencarop b6a8-4334-ac91-
323c10be2el15?backUrl=%2F03%2F10
50 DNEeKTPOEMKOCTD MIIIOCKOTO https://lesson.academy-

KOHJIEHCAaTopa. DHEeprus

content.myschool.edu.ru/lesson/f8ff0a10-



https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8

3apsHKEHHOI0 KOHAEHcaTopa

b1fa-4120-809d-4cc24a7f44e8

53

54

55

56

57

58

59

JlabGopaTopHas padota "M3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa'

[IpunIUI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOTO
amnmapara, CTpyHHOTO IpUHTEpA.
DNeKTpocTaTUYECKas 3aIllHTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa 1ernu

ITocnenoBarenbHOE, NapaeIbHOE,
CMEIIaHHOE COEeIMHEHHE
pOoBOJIHUKOB. JIaGopaTtopHas
pabota «/3y4yeHne cMeIIaHHoro
COEJIUHEHUS PE3UCTOPOBY

PaboTa 1 MOITHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axon OMa 171 OJIHOM
(3aMKHYTOM) 3JIEKTPUYECKOM LIeTH.
Kopotkoe 3aMbIkaHue.
JlaGopatopnas pabora «M3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS»

3J'IeKTpOHHa$I MMpOBOAMMOCTD
TBépI[LIX METaJII0B. 3aBUCUMOCTh

https://lesson.academy-
content.myschool.edu.ru/lesson/0e6e5112-
edf6-4d1c-bed3-2149d0e7daba

https://lesson.academy-
content.myschool.edu.ru/lesson/76cdc7ce-
3fec-47c1-b403-3b906bc3cdee

https://lesson.academy-

content.myschool.edu.ru/lesson/5a575f8b-

7c60-4088-86ee-59403eb3eabl

https://lesson.academy-

content.myschool.edu.ru/lesson/3b66db43-

15e7-4151-a165-aba9469d2450

https://lesson.academy-

content.myschool.edu.ru/lesson/e15b92e5-



https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53

COMPOTHUBIICHUS METAJIJIOB OT
TEeMIIEPaTypBhI.
CBepXmpoBOJIUMOCTD

0007-420e-a68b-c6105a5e0a53

60

61

62
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66

67

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB

[ToynpoBOAHUKH, UX COOCTBEHHAS
Y IPUMECHAsk TPOBOAUMOCTD.
CaoiicTBa p—N-miepexoja.
[TonynpoBoaHUKOBEIE TPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
DneKkTponn3

DJIEKTPUYECKUH TOK B ra3ax.
CaMoCTOSTENIbHBIN U
HECAMOCTOSITEIbHBIN pa3psil.
Monnus. I1nazma

DeKTpUYecKue Mpudophl U
YCTPOMCTBA U MX TPAKTUYECKOES
npuMeHeHue. [IpaBuia TeXHUKU
0€e30IacHOCTH

O6o0maromuit ypok
«DNEKTPOAMHAMHKA)

KonTponbHas pabota mo teme
«nekrpocraruka. [locTossHHbIN
3NeKTpudecKuil ToK. Toku B
Pa3INYHBIX CpEAAX»

PesepBHblitl ypok. KonTponbHas

https://lesson.academy-

content.myschool.edu.ru/lesson/7a67a321-
93bd-4952-874c-64f47fec7987

https://lesson.academy-
content.myschool.edu.ru/lesson/556cb0a3-
ff9d-4f3a-a0e4-2e3377629406

https://lesson.academy-
content.myschool.edu.ru/lesson/1d7e7df6-
9e8f-4b73-8358-a674c98a93bb

https://lesson.academy-
content.myschool.edu.ru/lesson/879de01a-
958e-4fb5-961f-1df16f166361
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https://lesson.academy-content.myschool.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.academy-content.myschool.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.academy-content.myschool.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
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https://lesson.academy-content.myschool.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361

pabota mo Teme
"OnexrpoauHamMuka"

68 PesepBHeIit ypok. O6o0maromuii

ypok o remam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

Nen/m = Tema ypoka
Bcero K/ p IpaxkTt/p o0pa3oBaTe/IbHbIE PeCypChI
[TocTostHHBIE MATHUTHI U UX
N https://lesson.academy-

1 BSaHMOHeIfCTBHe' Maritrioe noze. BeKTvO P 1 content.myschool.edu.ru/lesson/fdccd9b1-
MarHuTHOM MHAYKIUU. JINHUY MarHUTHOM 85d5-4b39-bc99-132b71255ab
WHTyKUIHUA
MarnuTtHoe 1oJje MPOBOJHUKA C TOKOM. https://lesson.academy-

2 OnbiT Opctena. Bzaumonelicteue 1 content.myschool.edu.ru/lesson/1b3b26f8-
IIPOBOJIHUKOB C TOKOM 8de2-4bf9-84dc-d973299f7555

3 Jlaboparopnas pabota «/3ydyenue 1 1
MarHUTHOTO TOJI KaTYIIKH C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS1 HA TPOBOJHUK
https://lesson.academy-
¢ TokoM. Cuita Ammepa. JlaboparopHas

4 B 1 1 content.myschool.edu.ru/lesson/ec908c2f-
paborta «VccnenoBanue nedcTBus 2¢98-4e5c.8278-00776302994
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha https://lesson.academy-

5 JBIDKYIIYIOCS 3apsiKeHHYI0 yactuily. Cuna 1 content.myschool.edu.ru/lesson/96ee8397-
Jlopenma. Pa6ota cusl Jlopeniia 4381-4c44-8cb0-d05ced38e562
OnexkTpomarauTHas HHAyKus. [ToTok

6 BEeKTOpa MarHUTHOU uHaykuuu. 3/1C 1
WHIyKIUH. 3aKOH AJIEKTPOMarHUTHOM
naaykunu dapanes
JlabopaTtopHas pabota «lccnenoBanue L e

7 . 1 1 content.myschool.edu.ru/lesson/874074{3-
SIBJICHUS DJICKTPOMArHUTHOW WHTYKITHI 62d6-449b-91b-9fe9a3e79f52

8 NHnykTHBHOCTE. SIBIEHNE CAMOMHIYKIIUH. 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b

O/1C camOMHIYKIIMU. DHEPIUsl MAarHUTHOTO
HOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
noJje

content.myschool.edu.ru/lesson/4746062d-
9a297-4d96-a74b-c81be734b70b

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,

KOHTYpe

9 AJIEKTPOMArHUThl, JIEKTPOIBUTaTENb,
YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs NeYb
O6o0maromuit ypok «MarautHoe mnosie. fetpss/flovior ocde vy

10 content.myschool.edu.ru/lesson/6864d2d7-
SEKTPOMATHHTHAS HHAYKUHS 8203-478e-99d2-6a945¢210a5d

1 KonTponbnas pabota no teme «MaruutHoe
noJie. DNeKTPOMarHuTHasI MHAYKLIHSDY
CB00O/IHBIE MEXaHUYECKHE KOJIeOaHusI.

https://lesson.academy-
I"apmonmnueckue xonebaHus. Y paBHEHUE

12 N content.myschool.edu.ru/lesson/77d9c8d3-
rapMoHHUYecKUX Konebanwuii. [IpeBpamienue £836-41cf-8e55-790fSafc433e
SHEPTUHU
Jlaboparopnast pabota «MccnenoBanue

13 3aBHCHMOCTH MEpHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
ANIEKTPOMarHuTHbIE KojeOaHus B https://lesson.academy-

14 ujeabHOM K0JieOaTeIbHOM KOHTYpE. content.myschool.edu.ru/lesson/18a57765-
AHanorus MexJ1y MEXaHM4ECKUMU U 9616-4f71-98b6-9ca3316fdeb0
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU
®opmyna TomcoHa. 3akOH COXpaHEHHSI bubnuorexa [JOK

15 SHEPTHH B UJICATLHOM KOJIe0aTeTbHOM https://m.edsoo.ru/8al7ee6c



https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b
https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://m.edsoo.ru/8a17ee6c

IIpencrasnenue o 3aTyxarmux
Kosie0aHUAX. BbIHYyX/IeHHbIE MEXaHUYECKHE

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

16
koJjieOanus1. Pesonanc. Beinyx1eHHbBIC
ANEKTPOMarHuTHbIE KoieOaHus
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN bubmmorexa [IOK
17 IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO https://m.edsoo.ru/8al7ee6c
TOKa. AMIUTUTYJTHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
18 Tpaucpopmarop. IIpousBoacTso, nepegaya BH6J_IH°TeKa LOK
1 IOTpeOIeHUE IEKTPUUECKOMN dHEprun https://m.edsoo.ru/gal feebe
YCTpOUCTBO U MPAKTUYECKOE IPUMEHEHHE bubmmorexa [IOK
19 3JIEKTPUUYECKOr0 3BOHKA, FEHEpaTopa https://m.edsoo.ru/8al7ee6c
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJIOTHYECKUE PUCKHU IIPU IPOU3BOJICTBE bubnuoreka [IOK
20 aNeKTpo3Heprun. KynbTypa ncnosnap3oBanus https://m.edsoo.ru/8al7ee6c
AJEKTPO3HEPIHH B TOBCEAHEBHON KU3HU
MexaHu4ecKHe BOJIHBI, YCIOBUS bu6mmoreka [JOK
21 pacnpoctpanenus. [lepuoa. Ckopocthb https://m.edsoo.ru/8al7ee6c
pacnpoCTpaHEHUS U JUTMHA BOJIHBI.
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. ]stI:@.IHOTeKa HOK
Bhicora Tona. TemOp 3ByKa ps://m.edso0.ru/8al7ee6c
23 DJIEKTPOMATHUTHBIE BOJIHBI, MX CBOMCTBA 1 BH6J_IH0TeKa LOK
ckopocTb. llIkana 3neKTpoMarHuTHBHIX BOJH https://m.edsoo.ru/8al 7eebe
24 [IpUHIMIIBI PAMOCBA3M U TEJIEBUICHHS. brbmotexa LIOK

PazButue cpencts cBs3u. Paguonokamms

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/8a17ee6c
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https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
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KonTponbras pabora «Konebanus u

bubmuoreka [JOK

25 .
BOJIHEDS https://m.edsoo.ru/8al7ee6c
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B bubmmorexa [IOK

26 OJTHOPOJHOMH cpene. ToueuHbIi HCTOYHHUK https://m.edsoo.ru/8al7ee6c
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubmmoreka [JOK

27 csera. [locTpoenne n3o0paxeHuii B https://m.edsoo.ru/8al7ee6c
IJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe BHyTpeHHEE bubnnoreka [JOK

28 orpaxxeHue. IIpenenbHblil yroy noiaHoro https://m.edsoo.ru/8al7ee6c
BHYTPEHHETO OTPAKECHUS

29 JlabopatopHas pabora «M3smepenne bubmuorexa TIOK
MOKa3aTesl MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/8al ree6c
JIunssl. [locTpoenue n3o0pakeHuil B JIMH3E. bubnmoreka [JOK

30 ®opmyIia TOHKOH JMH3BI. Y BEIUYCHHE https://m.edsoo.ru/8al7ee6c
JTUH3bI

31 JlaGopatopnas padora «MccnenoBanue bubmorexa IIOK
CBOMCTB M300paKeHUI B JIMH3AX) https://m.edso0.ru/8al 7ee6e
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro bubnmnoreka [JOK

32 csera. LIBer. JlaboparopHas padota https://m.edsoo.ru/8al7ee6c
«Habntonenue qucrnepcun cBeTa»

33 Wnrepdepennus ceera. Judpakuus ceera. bubnuorexa TIOK
JIndpaKIHOHHAs pemeTKa https://m.edsoo.ru/8al7ee6c

34 I[TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa TIOK

HOJ’IHpI/BaHI/IS{ CBCTa

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/8a17ee6c
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Onrtuyeckue mpuOOPHI U yCTPOUCTBA U

bubmuoreka [JOK

35 .
yCIIOBUS UX 0€30IaCHOr0 MPUMEHEHUs hitps://m.eds00.ru/8al 7ee6e
['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU bubmmoreka [JOK

36 Mexanuku. [TocTynaTel cienuanbHOMI https://m.edsoo.ru/8al7ee6c
TEOPUHU OTHOCUTEIHHOCTU

37 OTHOCHTENBLHOCTD OJHOBPEMEHHOCTH. Bubsmorexa IIOK
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI https://m.eds00.ru/8al 7eebe
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN bubnunoreka [JOK

38 yacTullbl. CBSI3b MacChl C SHEPTUEH U https://m.edsoo.ru/8al7ee6c
HUMITYJIbCOM. DHEPTHUS TIOKOS

39 Konrponbnas pa6ora «Onrtrka. OCHOBEI Bubsmorexa [IOK
CHeIHabHON TEeOPUN OTHOCUTEIEHOCTH https://m.eds00.ru/8al 7ee6e
®otonsl. Gopmyia [lnanka. DHeprus u Brbmorexa [TOK

40 uMITy e (hOTOHA https://m.edsoo.ru/8al7ee6c
OTkphITHE M HccneoBanne PoTodddekTa. brbsmorexa LHOK

41 Omsrtet A. T. CToerosa https://m.edsoo.ru/8al7ee6c
3akonbl portorddexra. YpaBHeHUE bubnuotexa [JOK

42 OiiHmTeitHa g Gotoaddexra. «KpacHas https://m.edsoo.ru/8al7ee6c
rpanuiay pororddexra

13 Jasnenue csera. Onbitel I1. H. JIe6enena. bubmmoreka IIOK
XUMHYeCKoe IEHCTBHE CBETa https://m.edsoo.ru/8al7ee6c
TexHuuyeckue yCTpouCTBa U MPAKTUUECKOE bubnmorexa [JOK

44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK, https://m.edsoo.ru/8al7ee6c
CONTHEYHas OaTapesi, CBETOUO/T

45 Pemrenue 3amay mo reme «I€MEHTEI bu6mmorekxa [{JOK



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
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KBAHTOBOU OIITHUKW)

https://m.edsoo.ru/8al7ee6c

Monens atroma Tomcona. OnbITEI

bubmuoreka [JOK

46 Pesepdopna no paccestHuIO 0-4acTHII. https://m.edsoo.ru/8al7ee6c

IInanerapnas mozens aroma
bu6mmoreka [JOK

47 Hocrynatst bopa https://m.edso0.ru/8al7ee6c
N3nyyenue u normiomeHrne (OTOHOB MpH bubmuorexa [JOK

48 Hepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUH https://m.edsoo.ru/8al7ee6c
Ha JApyroil. Buael ciekTpoB
BonHoBBIC cBOMicTBa wacTuil. BomHs! e bubmuoreka [JOK

49 Bbpoiina. KoprnyckynsipHO-BOJHOBOM https://m.edsoo.ru/8al7ee6c
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3Iy4eHue
OTKpbITHE panOaKTUBHOCTU. OMBITHI

50 Pesepdopa o omnpenenenuto cocraBa bubmmorexa [JOK

https://m.edsoo.ru/ff0d0fd2

PaliOaKTUBHOTO U3ITyYEeHHUS
CsoiicTBa anb(da-, 6era-, raMma-u3IydeHHUs.

o1 BimstHue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBI.

59 Anbda-pacnaa. DIEKTPOHHBIN U bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHHE
DHeprust CBA3M HyKJIOHOB B sijipe. SnepHble

53 peakuuu. Snepusiii peaktop. [Ipodnemsi, bubnmoreka [JOK

MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
SIIEPHOM YHEPTETUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
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DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIIOICHUS 1
perucTpanmu 3JI€MEHTAPHBIX YaCTHII.

bubmuoreka [JOK

>4 Kpyrasiii ctonn «@yHgaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoeHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa»
Bun 38é31H0T0 HeOa. Co3Be3 s, IpKue bu6mmoreka [JOK
55 3BE3/bI, INIAHETHI, UX BUJIMMOE IBMKCHUE. https://m.edsoo.ru/8al7ee6c
CoiHeuHas cucreMa
56 Comnnue. ConHe4yHas aKTUBHOCTb. VICTOUHHK E;:tsj?HOTeKa LOK
sueprun COHIA 1 388371 ps://m.edsoo.ru/8al7ee6c
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. bubmuoreka [JOK
3BE3/1bI TIIABHOM TOCIIEIOBATEIIHHOCTH. https://m.edsoo.ru/8al7ee6c
57 Bnytpennee ctpoenue 38&31. CoBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKIACHUU U
sBoJroruu ColiHIa U 3BE3 ]
Mneunslii [1yTs — Hama "anakTuxa. bubnnorexa [JOK
58 ITonoxenue u asmxkenne ConHia B https://m.edsoo.ru/8al7ee6c
lNamaktuke. ['anmaktukn. YEpHbIE NBIPHI B
SJIpax rajakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus bubnuotexa [JOK
59 bosbmioro B3psiBa. PennkToBOE N3ITyUYeHHE. https://m.edsoo.ru/8al7ee6c
MeraranakTuka
bu6mmoreka [JOK
60 Hepemennsie mpo6iieMbl aCTPOHOMUHT https://m.edsoo.ru/8al7ee6c
61 KonTposnbHas pabora « DeMeHTbI Brbmotexa LIOK

ACTPOHOMHUU U aCTpO(bI/I?sI/IKI/I))

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/ff0d0e38
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62

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOM cdepax AesATeTbHOCTH YeIOBEKa

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

63

O6o6matomuii ypok. Poib u Mmecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOH
KapTUHE MHpa

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

64

65

66

O6o6maromuii ypok. Pois ¢pusndeckoii
Teopur B ((OPMHUPOBAHHUHU TTPEIICTABICHHUIA O
¢bu3nvecKoil KapTUHE MUpa

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 00ILIEM STy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUH O
IPUPOJIC

PesepBHbIil ypok. MaruutHoe noiie.
DNeKTpOMarHuTHAs UHAYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

67

PesepBubIiil ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U aCTPODU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®wuswmka. 10 xkmacc: yuel. s 00meodpa3oBar.opraHu3aIiii: 6a30BbIi
ypoBens/ I'.SI.Msxumes, b.b. byxosues, H.H. Cotckuii; mox pen.
H.A IlapdentseBoii. — 4-¢ u3a. — M. :IlpocBemenue, 2018.

2. ®uzuka. 11 kiacc: yue0. 11st o011eoopa3zoBaT.opraHu3aiyii: 6a30BbIi
ypoBens/ I'.SI.Msxkumes, b.b. byxosues, H.H. Corckuii; moxa pen.
H.A.IlapdentbeBoii. — 4-¢ uzn. — M. :Ilpoceemenue, 2018.

Metoanueckue pekoMmeHaanuu. Cucrema OleHKU TOCTUKEHUN IITAaHUPYEMbIX
MPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS yueOHOTo npeamera «Puzuka». 10-11
kiaccel https://edsoo.ru/wp-content/uploads/2024/12/so_soo_fizika 2024.pdf

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ®usuka. 10 kmacc: yueb. aisg o01ieodpa3oBaT.opraHu3alnii: 6a30BbIi
ypoBenb/ ['.SI.Msaxumies, b.b. byxosues, H.H. Cotckuii; nox pen.
H.A ITapdentbeBoid. — 4-e uza. — M. :Ilpocsemenne, 2018.

2. ®usuka. 11 xmacc: yde0. ais 00meoOpa3oBaT.opranu3alnii: 6a30BbIi
ypoenb/ I'.SI.Msxumes, b.b. Byxosues, H.H. Cotckuii; nox pen.

H.A.ITapdentbeBoii. — 4-¢ uza. — M. :Ilpocsemenne, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/subject/28/

https://lib.myschool.edu.ru/
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https://lesson.academy-content.myschool.edu.ru/03/10

JlonosiHeHHe K padoyeil mporpamMme y4e0HOro npeamera «Pu3suka
s 10 — 11 kaaccos
Kogugukarop npoBepsieMbIx TpedoBaHMi K pe3yabTaraM ocBoeHus QOII
COO u 3J1IeMeHTOB cOJepPKAHUSA M0 (PU3NKeE
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaATaM OCBOCHHUS OCHOBHOM
obOpazoBaTeaprHOM porpaMmsbl (10 kimacc)

Kon [IpoBepsieMble MpeAMETHBIE PE3YIBTATBl OCBOCHUS OCHOBHOMU
npoBepsieMor | 00pa3oBaTeNbHOM MPOTrPaMMbI CPETHETO 00IIeT0 00pa30BaHUs
0 pe3yJibTara

10.1 JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MECTO (U3UKU B
(GopMUPOBaHUN COBPEMEHHOM Hay4YHOW KapTHHBI MHpa, B
pPa3BUTUM  COBPEMEHHOM TEXHUKA W  TEXHOJIOTUM, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOIEN

10.2 YuuThiBaTh TpaHUIBl NPUMEHEHUS H3YUYCHHBIX (PU3NUECKUX
MOJICJIEN: MaTepualibHasg TOYKA, HWHEpPIMaJbHAas CUCTEMA
oTcyeTa, abCOJIOTHO TBEPAOE TENO, WACAIBbHBIA Tra3; MOACIU
CTPOEHHUSI Ta30B, XUIAKOCTEM W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3apsi]l - IPU pPelieHUU (PU3NYECKUX 3a71ad

10.3 Pacno3naBath (pusnueckue siBiaeHUs (MPOLECCH) U OOBSICHSITH
MX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJICKYISIPHO-KUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA U DJICKTPOJIUHAMUKHI: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBHXXEHUE, CBOOOIHOE
najeHue TeJ, JBUXKEHUE T[I0 OKPYKHOCTH, HHEpIUS,
B3auMojiericTeue Ten; Auddys3us, OpOyHOBCKOE JBUKEHHE,
CTPOCHHUE KUAKOCTEH W TBEPHABIX TEJ, U3MEHEHUE o0bhema Tel
Opyu HarpeBaHud (OXJIAXKICHHUH), TEIJIOBOE pPAaBHOBECHE,
UCIIapEHHUEe, KOHJEHCAlus, IUJIABJIICHHE, KpUCTaJUIM3alus,
KHUIIEHUE, BJIAXKHOCTh BO3/YyXa, MOBBIIICHUE JABJICHUS Ta3a MpU
€ro HarpeBaHWUM B 3aKPBITOM COCYJle, CBA3b MEXIY
napaMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCaX; AIEKTPU3ALUS
T€JI, B3aUMOJCHUCTBUE 3aPsI0B

104 OnuceIBaTh MEXaHUYECKOE JBHIKEHUE, UCIIONB3Ysl (DHU3UUCCKHEC
BEJIMUMHBI: KOOpAWHATA, TyTh, IEpEMEIICHUE, CKOPOCTb,
YCKOPEHHE, Macca Tella, CWJIa, UMITYJIbC Tella, KHHETHYeCKas
SHEPrus, NOTCHIIMAJIbHAS DJHEPrus, MeXaHudeckas paboTa,
MEXaHH4YeCKas  MOINHOCTh, IPpH  ONHCAHUU  IPABHUIBHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIIOIb3YEMBIX BEIMYWH, HX
0003HAYCHUS W CIUHUIIBI, HAXOJUTHh (DOPMYJIbI, CBS3BIBAOIINC
JTaHHYIO (U3UYECKYIO BETUYHHY C APYTHMH BETUIHHAMMU

10.5 OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI U TEIUIOBBIE




SBIICHUSI, UCTOJNb3Yys (U3NYECKHE BEIMYUHBI: JaBJICHHE Ta3a,
TeMIIepaTypa, CpeIHssl KUHETHYecKas SHEPrUsl XaoTUYECKOTO
IBIKEHUST MOJIEKYJI, CPEIHEKBapaTUYHAs CKOPOCTh MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEprus, padora rasa,
KO2(DPUITMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JABUTATEIIS;, MIPU
ONMCAaHWH TPABWIBHO TPAKTOBAaTh  (PU3MUECKUIT  CMBICH
UCTOJB3yEeMBIX BEIWYMH, WX OOO3HAYCHUS W EIMHUIIBL,
HAaXOAUTh (HOPMYINbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEITUIHHAM

10.6

OnuceiBaTh M3y4YEHHBIE 3JIEKTPUUYECKHE CBOKCTBA BEIIECTBA U
AIIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), UCTONB3Ys (HU3MUECKHE
BEJIMYMHBL: DJJIEKTPUYECKUU 3apsif, DJIEKTPUYECKOE II0JIE,
HaIPsKEHHOCTB T0JIs, TOTEHIHUAIL, Pa3HOCTh MMOTEHIIUAJIOB; MIPU
ONMCAaHUM TPABWIBHO TPAKTOBATh  (PU3MYECKHH  CMBICI
UCIIOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EOUHUIIbI;
yKa3bIBaTh (OpPMYIbI, CBS3bIBAIOIIME JIaHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMU

10.7

aHAJIM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHHS, UCIIONb3YS
(¢u3nuecKkue 3aKOHbl W MPUHLUIIBI: 3aKOH BCEMHUPHOTO
tarorenusa, [, II u III 3axkoHbl HbroTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOM DHEPruu, 3aKOH COXPAHEHUs HMIIYJbCa,
OPUHLHUN ~ CYNEPHO3ULIMUH  CUJI, MPUHUUI  PaBHOIPABHUS
MHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETHUYECKYIO
TEOPHUIO CTPOCHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEHN
KMHETHYECKOW DSHEPrUM TEIJIOBOTO JBMXKEHUS MOJIEKYJd C
aOCOJIIOTHOM TeMIEpaTypoid, MEPBbIM 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUs JJIEKTPUYECKOrO 3apsaa, 3akoH Kynona; npu
ATOM pa3iInyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAXKEHUE M YCIIOBUS (TpaHHULbI, 00J1acTH)
MPUMEHUMOCTH

10.8

OOBCHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIUH, PUOOPOB
U TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUA UX OE30MaCHOTO
MCTIOJIb30BaHUA B IOBCEHEBHOM KU3HU

10.9

BBINONMHATE DKCIEPUMEHTHI TI0 HCCIIEOBAHUIO (PU3UUYECKHUX
SBJICHHM M TIPOIIECCOB C HCIIOJB30BAaHUEM TMPSMBIX U
KOCBEHHBIX HM3MEpPEHUH; TP 3TOM (OPMYIUPOBATH MPOOIEeMy
(3amady) W THUNOTE3y YYEOHOrO OKCIEPUMEHTa, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOTO O00O0PYIOBaHUS, IIPOBOIUTH
OTIBIT ¥ ()OPMYITUPOBATH BHIBOIBI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3UIECKUX
BETMYMH; TIPH DTOM BBIOMPATh ONTUMAJBHBIA  CIOCOO




U3MEPEHUS M HCHOJIb30BATh H3BECTHBIE METOAbl OLEHKHU
MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (GU3HMUYECKUMHU BEIIMYMHAMU
C HUCHOJb30BAaHHEM  TNPSIMBIX  HM3MEPEHUH; TpPU  ITOM
KOHCTPYUPOBaTh  YCTAHOBKY, (DUKCHUPOBATh  PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJE
Tabmuiy, u rpaduKoOB, JeiaTh BBIBOABI 10 pe3yjbTaTam
UCCJIeIOBAHMUS

10.12

CoOnronaTh mpaBmiia 0OE30IIACHOTO TpyJda NPH TMPOBEIACHUU
UCCIICIOBAHMI B paMKaX yd4eOHOro 3KCIIepUMEHTa, y4eOHO-
UCCIIEIOBATEILCKOH M TNPOCKTHOW  JEATEIBHOCTH  C
HCIIOJb30BaHUEM M3MEPUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1oBaHUs

10.13

Pemarsp PaCUCTHBIC 3ada4uu C SBHO 3aIIaHHOﬁ (1)H3PI‘-ICCKOﬁ
MOACJIBIO, HCIIOJIb3Y: (1)I/I3I/ILIGCKI/IG 3aKOHbI W IIPUHIMIIBI; Ha
OCHOBC aHalJIn3a YCIOBHA 3aJdadu BI:I6I/IpaTI) (bI/I?»I/ILIeCKYIO
MOACIIb, BbIACIIATDH (bI/I?»I/ILIeCKI/Ie BCIIMYHUHBI H (bOpMy.]'II)I,
HGO6XOI[I/IMI)IC AL €C  pPCHICHUA, IIPOBOAHUTHL PACUCTBI H
OOCHHUBATL PCAJIbHOCTL IIOJIYYCHHOI'O 3HAYCHUA (bl/ISI/II-IGCKOI\(JI
BCINYHHBI

10.14

Pemars KkadyecTBEHHBIC 3aJa4r: BBICTpAWBATL JIOTHYCCKHU
HCIIPOTHUBOPCUHNBYIO ICIIOYKY paCCY)KIIGHI/If/'I C OHOpOﬁ Ha
N3Yy4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘-IeCKI/Ie SABJICHUA

10.15

Hcrnonp3oBarh mnpu pemeHun y4eOHBIX 3a7a4 COBPEMEHHBIC
uH(OPMAITMOHHbIE TEXHOJIOTUHU JUISL IIOMCKa,
CTPYKTYPUPOBAHWSI, MHTEPIPETAIIMU U MPEJICTABIICHUS YICOHOU
U HAYYHO-TIONMYJSIpHOW  WHGOpMAIMU, TMOJIYyYEeHHOU U3
pa3IMYHBIX ~ UCTOYHUKOB,  KPUTUYECKHM  AHAIM3UPOBATh
MOJIy4aeMyt0 HH(POPMAIIUIO

10.16

[IpuBoauTh mpUMEpPH BKJIaJAa POCCHUHCKUX U 3apyOeKHBIX
YUCHBIX-(U3UKOB B pa3BUTUE HAYKH, OOBSICHEHUE MPOIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJOTUM

10.17

Ucnonb3oBath  TeopeTHYECKHEe 3HaHUS 1o  (usuke B
MOBCEIHEBHOM KW3HU Il oOecreueHuss O€30MacHOCTU TMpH
oOpareHnu ¢ mpudopaMu U TEXHUIECKUMU YCTPOMCTBAMU, IS
COXpaHECHHS 3J0POBbS M COOJIFOACHUS HOPM SKOJIOTHYECKOIO
MIOBEICHUS B OKPYXKAKOILIEH Cpeie

10.18

PabGoTaTth B rpymnme c BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX
poyiel,  TUIAaHUPOBATH  pabOTy  TPYNIbl,  palUOHAIBHO




pacmpenensaTh OOsS3aHHOCTH W IUIAHUPOBAThH JIEATEIHHOCTH B
HECTAHJIAPTHBIX CHUTyaIlusAX, aJCKBAaTHO OIICHWBAaTh BKJIAJ
Ka)XI0T0 M3 YYaCTHUKOB TPYIIIEI B PEIICHUE paccMaTpUBACMON
pOOJIEMBI

[IpoBepsiembie 3nemMeHTHI copepxanus (10 kmacc)

Konx
paznena

Kon
poBepsieM
oro
3JIEMEHTA

IIpoBepsieMbIe 3JIEMEHTBI COACPKAHUS

OU3NKA U METOIbI HAYYHOTI'O ITIO3HAHUA

1.1

®dusuka - Hayka o mnpuponae. HaydHbie MeTOHbI
MO3HAHUA OKpY’Karomiero mupa. Ponb skcriepuMenTa u
TEOPUH B TIPOLIECCE TTO3HAHUS MPUPOIBI. IKCIIEPUMEHT
B (pusuke

1.2

MopnenupoBanue (QU3NYECKUX SIBICHUN U IPOLIECCOB.
Hayunbie runoressl. dusznyeckue 3aKOHBI U TEOPHUM.
['paHuil  OPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Tpunuun cootBercTBUs. Poiab M MecTo ¢u3MKU B
(OopMHUPOBAHNN COBPEMEHHOM Hay4HON KapTUHBI MHpa,
B [IPAKTUYECKOU AEATEIBHOCTH JIIOIEN

MEXAHHUKA

2.1

KNUHEMATHUKA

2.11

Mexanuueckoe JBUYKEHUE. OTHOCHUTENIBHOCTH
MEXaHM4YeCKOro  JBmkeHus.  Cucrema  OTCUerTa.
Tpaekropus

2.1.2

[lepememienne,  ckopocTh  (CpedHsii  CKOpOCTb,
MTHOBEHHasi CKOPOCTb) U YCKOpPEHHE MaTepHaIbHOU
TOYKH, MX MPOECKIHH HA OCH CHUCTEMbl KOOPJHHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTel

2.1.3

PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE IPSAMOJIMHEWHOE
nBwkenue. ['paduku  3aBUCUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOPEHHUs, MNOYTH U NEPEMEIICHUS
MAaTEPUAIBHOW TOUYKU OT BPEMEHHU

2.1.4

CBobOoaHOE nazieHre. Y CKopeHre CBOOOTHOTO MaeHUs

2.1.5

KpuBonuneitnoe nuxeHne. PaBHOMEpHOE IBHKEHHE




MaTepualbHOW TOYKH IO OKPY)KHOCTU. YTJOBas
CKOpOCTb, JNMHEWHas ckopocTh. Ilepmom u wyactora.
[leHTpocTpeMUTETHLHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpOﬁCTBa: CIINAOMCTpP, JOBUKCHHUC
CHapsAO0B, LCIIHBIC U pCMCHHBLIC IICPCAaun

2.1.7

[Ipaktnueckue padoThl. l3MepeHMe MIHOBEHHOMU
ckopoctu. MccnenoBaHue  COOTHOLICHUS — MEXIY
IyTSIMU, NPOMICHHBIMU TEJIOM 3a IOCIEHOBATEIbHBIC
pPaBHBIE ITPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBWKEHUN C HA4YaJIbHOM CKOPOCTBIO, PaBHOM HYJIIO.
M3yyeHue IBWXKEHHs LIapUKa B BS3KOW JKHIKOCTH.
N3yuyenue JIBUKEHUS Tena, OpOILIEHHOTO
TOPU30HTAIBHO

2.2

TIMHAMUKA

2.2.1

[Tpuauun otHocutenbHOCTH ['anmunes. llepBwiid 3aKOH
Herorona. MHepunanbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHuun cynepno3unmu cui

2.2.3

Bropon 3akon HeroTOHa 1711 MaTepuaibHOM TOYKH B
unepruanbHoi cucreme orcueta (MCO). Tperuii 3akoH
HproToHa 111 MaTepruaibHBIX TOUEK

2.2.4

3akoH BcemupHOro TsaroteHus. Cuna tsokectu. Ilepsas
KOCMHMYECKasi CKOPOCTh. Bec Tena

2.25

Cuna ynpyrocrtu. 3akoH [ 'yka

2.2.6

Cuna Tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJBKEHUS U cuia TpeHus nokos. Koaddurument
TpeHus. Cujla COMPOTUBJICHUS TIPH JIBM)KCHHUH TElla B
YKUIKOCTH WIIH Ta3e

2.2.7

[ToctrynatensHOe W BpamIaTeIIbHOE  JIBMDKCHHUE
a0COJIIOTHO TBEPJIOTO TEIa

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpameHusa. [lneuo
cuibl. Y clioBHs paBHOBecus TBepaoro tena B UCO

2.2.9

TexHuueckre yCTpOMCTBA: MOMIINUIIHUKH, IBUKCHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHnue nBuxeHUs Opycka
10 HAKJIOHHOM IJIOCKOCTH MOJI JEUCTBUEM HECKOJIbKHUX




cui. MccienoBanue 3aBUCMMOCTH CUJI  YIIPYTOCTH,
BO3HHMKAIOIIMX B  JAepopMuUpyeMOd TMpPYXKUHE U
PE3MHOBOM 00paslle, OT BEIMYMHBI UX AehHOpMAIIHH.
HccnenoBanne yclioBUM PaBHOBECHS TBEPAOrO Tela,
MMEIOILIETO OCh BpalIECHUs

2.3 3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1 Nmrynbe MaTepuaIbHOU TOYKH, CUCTEMBI
MaTepuagbHbIX TOYeK. MMIynabC CUilbl U M3MEHEHUE
UMITyJIbCa Tela

2.3.2 3akoH coxpaneHuss umiynbca B MCO. PeaktuBHOE
JIBUKCHHE

2.3.3 PaGora cuiel

2.3.4 MOIIHOCTD CHJIBI

2.3.5 Kunernueckass  sHeprus  MaTrepuaIbHOM  TOYKHU.
Teopema 0 KHHETUYECKON YHEPTUHU

2.3.6 [loTennmanbHas sHeprud. lloTeHumaneHas >Heprus
yapyro aepopMHpPOBaHHOM MpYyXUHbL. [loTeHIManbHas
SHEprus Tena BOIM3U MOBEPXHOCTU 3eMITH

2.3.7 [ToreHuuanbHble M HEMOTEHLHUAJIbHbIE CHIIBL. CBs3b
pabOThl  HEMOTEHLUHUAIbHBIX CHJI € H3MEHEHHEM
MEXaHMYECKOM  DJHEpPrUM  CUCTeMBl Tel.  3aKOH
COXpPaHEHUSI MEXaHUYECKON SHEPTUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHUUecKue yCTpOMCTBA: JIBM)KCHHUE PAKET, BOAOMET,
KOIep, IPY>KUHHBIN MUCTOJIET

2.3.10 |IIpaktuyeckue paboThl. M3ydeHHe CBSI3M CKOPOCTEH
Ten mpu HeynpyroMm ynape. HcciemoBanue cBsizu
paboThl CHJIBI C U3MEHEHHWEM MEXaHHYECKOW YHEepruu
Tena

3 MOJIEKVYJISAPHASA ®U3UKA 1 TEPMOJAMHAMUMKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOM
teopun.  bpoyHoBckoe — nBwxkenue.  Huddysus.
XapakTep [JBWKEHUS W B3aUMOJICHMCTBUS YaCTHIL
BEIIeCTBA




3.1.2

Mojenu cTpoeHHs Ta30B, KUJIKOCTEU U TBEPABIX TEI U
OOBSICHEHHE CBOICTB BeElIeCTBA Ha OCHOBE DJTHUX
MoJeJei

3.1.3

Macca monekyin. KomuuectBo BemiectBa. IloctossHHAs
ABoraapo

3.14

TemnoBoe paBHOBecue. TemnepaTypa U €€ U3MEPEHHUE.
[lxana Temneparyp Llenscus

3.15

Mopgens wnneansHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICATTBHOTO ra3a

3.1.6

AOcomioTHast TemmepaTypa Kak Mepa  CpelHeu
KMHETUYECKOW SHEPIMM TEIUIOBOTO JBHYKEHHUS YaCTHULL
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpaBuenue Kunaneiipona - MeHgeneeBa. 3akoH
JanbToHa

3.18

["a3oBbie 3akoHbI. M30mporieccsl B HaealbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HM30TEpMa,
n30xopa, n306apa

3.1.9

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTudeckue paboThl. M3MepeHue Macchl Bo3ayxa B
KJ1accHOM KomHate. HMccnemoBaHme 3aBHUCUMOCTHU
MEXy IMapaMeTpaMmu COCTOSIHUS Pa3pEeKEHHOr0 raza

3.2

OCHOBbBI TEPMO/IMHAMUKHU

3.21

Tepmoaunamuueckass cucrema. BHyTpeHHsA SHeEprus
TEPMOJMHAMMYECKOM  CHUCTEMBI M  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuvectBo TemioTel U padbota. BHyTpeHHss 3HEprus
OJIHOATOMHOTO HJIEAJIBHOTO ra3a

3.2.3

Bunpr TETUIONepeIauu: TETJIOMPOBOIHOCTb,
KOHBEKIIHS, W3JIy4YCHHUE. TemmoeMKoCcThb Tena.
VYV nenbHas TEIJIOEMKOCTbD BEIILICCTBA. Pacuet
KOJIMYECTBA TEIJIOTHI MPH TEIIONEpe1aue

3.24

IIepBbIit 3ak0H TepMOoaMHAMUKU. [I[puMeHeHre nepBOro
3aKOHa TEPMOANHAMUKHU K n3ompoLeccam.
['padrueckas maTEpTIpeTalys paboThI ra3a

3.25

TennoBble MamwHbL. |IpUHIKANBI AEHCTBHUS TEIIOBBIX




MamuH. [IpeoOpa3oBaHusi HSHEPrUM B  TEIUIOBBIX
MamuHax. KoagdunmenT noiesnoro aerctus (gaiee -
KIT) reroBoii mammasbl. [ukn Kaprao u ero KIT/]

3.2.6 Btopoit 3akon TepmoaumHamuku. HeoOGpaTtumocThb
OpolleccOoB B NIpupoae. TemnoBble  JBHUraTelH.
DKOJIOrM4eCKHE MPOOJIEMBI TEINIO3HEPTETUKU

3.2.7 TexHUYecKue YyCTPOMCTBA: JIBUraTelb BHYTPEHHETO
CropaHusi, OITOBOM XOJOIMIBHUK, KOHTUIIMOHED

3.2.8 [Ipaktiueckue  paGoTel.  M3Mmepenue  ynenbHOU

TCIIJIOEMKOCTH

3.3 AT'PEI'ATHBIE COCTOAHUA BEIIECTBA. ®A30BbIE
IMEPEXO/IbI
3.3.1 [lapooOpazoBanue u koHaeHcanus. Mcnapenue wu
KUICHWE. YIelbHasg TeIuioTa Mapoo0pa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYPHI KUIICHUS OT JABJICHUS
3.3.2 AOcoiIoTHasE ¥ OTHOCHUTENIbHAs BIAXHOCTh BO3/yXa.
Hacepiennslii nap
3.3.3 Teepnoe Teno. Kpucramnmueckne m amopdHbie Tena.
AHM30TpONIMSL ~ CBOWCTB  KpucTawioB.  Kugkue
Kkpuctauibl. COBpeMEHHBIE MaTepUAIbI
3.34 [lnaBneHre W KpuUCTAUIM3AIMsA. YelbHas TerioTa
riaBiaeHus. CyonumManus
3.3.5 VYpaBHeHue TerioBoro dajgaHca
3.3.6 TexHUYecKue yCTpOMCTBA: TUTPOMETP U TMCUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX
MaTepuajioB, B TOM 4YHCIIE HaHOMATepUajoB, U
HAHOTEXHOJIOTUHU
3.3.7 [IpakTueckue paboTel. M3MmepeHue  BIaXHOCTHU
BO3lyXa
4 DJIEKTPOJAMHAMUKA
4.1 OJIEKTPOCTATUKA
4.1.1 DJlekTpr3aums Tell. DJIEKTpU4YecKuid 3apsan. JIBa Buaa
AIIEKTPUYECKHUX 3apsIIOB
4.1.2 [IpoBOAHUKH, TUDIIEKTPUKH U MOJTYIPOBOIHUKA




4.1.3

3aKoH COXpPaHCHUA IIICKTPHUUCCKOI'O 3apsaaa

414

B3aumoneiictBue 3apsiioB. 3akoH Kynona

4.1.5

DJIEKTPUYECKOE ToJIE. HanpsxkenHOCTD
ANEKTpUYECKOro mons. IlpuHmmnm  cynepno3unuw.
JIvHAKM HANPSKEHHOCTH ANEKTPUYECKOTO TOJIS

4.1.6

PabGora cun snexrpoctatuyeckoro moisg. [loreHmman.
PazsocTh moTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I u JAUBJICKTPUKHU B ITOCTOAAHHOM
QJICKTPUICCKOM I10JIC. I[HBHGKTPH‘J@CK&H
IMPOHNLACMOCTDb

4.1.8

OnekTpoeMkocTb.  KoHIeHcaTop.  DIEKTPOEMKOCTh
IJIOCKOTO  KOHJIEHCATOpa. ODHEPrus  3apsiKEHHOTO
KOHJIEHCaTopa

419

TexHuyeckue yCTpomcTBa: IIEKTPOCKOIL, JIEKTPOMETD,
IIEKTPOCTATUYECKAS 3alluUTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP

4.1.10

[Ipaktnueckue paboTel. M3MepeHne 3JIeKTPOEMKOCTH
KOHJIEHCATOpa

4.2

[TOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

421 YcnoBus CYyILIECTBOBAHUS MTOCTOSTHHOT'O
anekTpuueckoro toka. Mcrounuku toka. Cuiia Toka.
ITocTostHHBIN TOK

4.2.2 Hanpspxkenue. 3akon OMa 17151 ydacTKa Lenu

4.2.3 DIeKTpUIeCcKOe CONPOTHUBJICHUE. V nenpHOE
COTIPOTHUBJICHUE BEIIECTBA

424 [TocnenoBarenbHOE, napasuiesibHOE, CMEILIaHHOE
COCIMHEHHE MTPOBOIHUKOB

4.2.5 PaGoTa snexrpuyeckoro Toka. 3akoH [[xoys - Jlenia

4.2.6 MONIIHOCTB NEKTPUYECKOTO TOKA

4.2.7 anekTpoABMXKyIIas cuna (ganee - 3/C) u BHyTpeHHEe

COINIPOTUBJIICHUE HCTOYHMKA ToKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) 3JiekTpudeckon 1enu. KopoTtkoe




3aMBbIKaHHEC

4.2.8 DOnexkTpoHHass NPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCUMOCTh COIIPOTUBIICHUS METaJIOB oT
Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9 OnekTpuueckuid  Tok B Bakyyme.  (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10 |IlomympoBoguuku. CoOCTBeHHas U MpUMeEcHas
IPOBOJAMMOCTh  MOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4211 |DnexTpuueckuit TOK B AIEKTPOIUTAX.
DNEKTPOIUTAYECKAS] TUCCOIUAIUSA. DISKTPOIIU3

4212 |DOnextpuueckuii TOoK B Tazax. CaMOCTOSTEIBHBIN H
HECAMOCTOSATENIbHBIM  pa3psiA.  PasnuuHple  THIBI
caMOoCTOsITeNIbHOTO pa3psiaa. Momuus. [lnazma

4.2.13 |Texuudeckue yCTpPOWCTBA: aMmIepMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKU TOKa, 3JIEKTPOHArpeBaTebHbIC
npuOopHl, 3JIEKTPOOCBETUTEIIbHBIE npuOopBHlI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JIHOJ,
TEPMUCTOPBI U (HOTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN
JTMO/1, TallbBaHUKA

4.2.14 |llpaktuueckue paboTel. HM3ydeHHe CMeEmMIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conportuieHus. Habmonenue snekrponunsa

[IpoBepsiembie TpeOOBAHUS K PE3YJITATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbrHOM porpammsbl (11 kacc)

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIpOBEPSAEMOT | 00pa30BaTEIIbHON MPOTPAMMBI CPEJIHET0 00IIero oOpa3oBaHus
0 pe3ynbTaTa

11.1 JleMOHCTpUpOBaTh, Ha MpUMEpax poOJb M MeCTO (GU3UKU B
dbopMHpOBaHNY COBPEMEHHON HAy4YHOW KapTUHBI MHUpPA, B
pPa3sBUTUM  COBPEMEHHOM TEXHUKA W  TEXHOJIOTUM, B
MIPAKTUYECKON JEATENBHOCTH JIFOJEH, LIEJTOCTHOCTh U €AUHCTBO
bu3rUecKoil KapTUHBI MUpPa

11.2 Y4uThiBaTh TPaHUIBI MPUMEHEHHS] H3YyYCHHBIX (PU3UUECKHUX




MOJIEJICH: TOYEUHBIM JJICKTPUUYECKUM 3apsjl, sAepHas MOICHb
aToMa, HYKJIOHHas MOJIeJIb aTOMHOTO sjpa IpU PEIICHUH
bu3nyecKkux 3a1ad

11.3

Pacno3naBate (pusnueckue siBiaeHUs (MPOIECChl) U OOBICHITH
UX Ha OCHOBE 3aKOHOB JJIEKTPOJIMHAMUKA U KBAHTOBOU (PU3UKU:
AJIEKTpUYECKasi  MPOBOJAUMOCTD, TETUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JCHCTBHS TOKa, B3aMMOJCHCTBHE
MarHuTOB, DJIEKTPOMArHUTHAs WUHIYKIIUSA, NeicTBHE
MAarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM H JIBDKYIITUHCS
3apsi, AIIEKTPOMArHUTHBIE KoJIeOaHms u BOJTHBI,
NpSIMOJIMHEMHOE ~ pachmpoCTpaHEHHWE  CBETa,  OTpaKeHHeE,
npenoMyieHue, HUHTephepeHIms, nudpakmus u TOISpU3AIIL
CBETa, JUCIepcusi CBeTa, (POTOINEKTpUUECKUU  3hdexT
(poToadpdexr), CBETOBOE JaBJICHUE, BO3HUKHOBEHUE
JMHENYaTOro CHeKkTpa aromMa BOAOpOJA, €CTeCTBEHHas U
UCKYCCTBEHHAs paJIMOAKTUBHOCTD

11.4

OnuceiBaTh HM3y4YEHHBIE CBOICTBA BEIIECTBA (3JIEKTPUYECKUE,
MarHuTHbIE, ONTHYECKHE, DIEKTPUYECKYI0 MPOBOJAUMOCTD
Pa3IMYHBIX CPEN) U AIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3UUECKUE BEIMUMHBL: SJIEKTPUUECKUN 3apsij, CUila
TOKa, IIEKTPUYECKOE HapsHKCHHE, IIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh noTeHnuanon, IJC, padbora TOKa,
MHAYKIUS MAarHATHOTO MOjs, cuia Ammepa, cuna JlopeHua,
UHAYKTUBHOCTb  KaTYIIKH, OJHEPrus  JJIEKTPUYECKOTO0 |
MarHUTHOTO TIOJIeH, TIEPUOJI M YacToTa KojJeObaHwii B
KOJIe0aTEIbHOM KOHTYpe, 3apsii U CWiIa TOKa B Tpollecce
FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJeOaHuii, (okycHoe
paccTostHUE U ONTHYECKas Ccuia JIMH3bl, MpPU OINUCAHUU
OPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IWHUIbI; YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJTMYMHAMU

11.5

OnuceiBaTh MU3YYEHHBIE KBAaHTOBBIE SBJICHHS M MPOLIECCHI,
UCIIOJIb3YS dusnueckue BEJIMYNHBI: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJH, JJWMHA BOJHBI M 4YacTOTa CBETa,
SHEPrus U UMMYJbC (POTOHA, MEepuoj MNOJypacraja, YHeprus
CBA3U ATOMHBIX $IJ€p; MPHU ONUCAHUU TPABUIBHO TPAKTOBATH
(Gu3NUECKUil CMBICIT MCHOJb3YEMbIX BEIMYHMH, UX 0003HAUYCHHUS
M eIAMHMIBI; YyKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKyI0 BEIMYMHY C OPYTMMH BEIMYHMHAMH, BBIYUCIATH
3HaYeHUe PU3NUECKON BEITMUHHBI




11.6

Ananu3upoBaTh (HU3MYECKHUE MPOIECCHl U SBICHUS, HCIIONb3YS
¢uznyeckue 3aKOHbI W TMPUHIUNBL 3akoH Owma, 3aKOHBI
TIOCTIEIOBATEIHHOTO u napauIeIbHOTO COCTTUHCHHSI
MIPOBOJIHUKOB, 3aKOH Jxoyns - Jlenna, 3aKOH
ANIEKTPOMATHUTHON  WHIYKIWWA, 3aKOH  TPSIMOJUHEHHOTO
paclpoCTpaHEHHUS] CBETA, 3aKOHBI OTPAXXCHHUS CBETA, 3aKOHBI
[IpEJIOMJICHUSA CBETa, YpaBHEHHUE OWHIITEeHAa I
doTordekra, 3aK0H COXpaHEHUS SHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHsS MacCOBOIO 4HCIa, TOCTylaTel bopa, 3akoH
PaZMOaKTUBHOTO paclaja; Mpyd ATOM pa3inyaTh CIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE U
yCJIoBHS (TpaHMITI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HarpaBJICHHUC BCKTOpPAa MHAYKIMHM MAarHuTHOI'O
ITIOJIA IIPOBOIHHUKA C TOKOM, CHUJIbI AMHGpa " CHUJIbI HopeHua

11.8

CtpouTh M OMNHUCHIBATH H300paXKeHUE, CO3/1aBA€MOE IUIOCKUM
3€pKaJIOM, TOHKOW JINH301

11.9

BBINOMHATE AKCIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3MUECKHUX
SBJICHUM M TIPOIIECCOB C HCIOJIB30BAHUEM TMPSIMBIX U
KOCBCHHBIX M3MEPEHUH; MpH 3TOM (HOPMYJIHUPOBATH MPOOIEMY
(3amauy) M TUIOTE3y Y4EeOHOro JIKCIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 TMPEIIOKEHHOTO OO0OPYIOBaHUS, IPOBOIUTH
OTIBIT ¥ ()OPMYITPOBATH BHIBOIBI

11.10

OcyliecTBIATh NPSMbIE U KOCBEHHbIE M3MEpPEHUs! (PU3UUECKHUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAIBHBIA  CIOCOO
U3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METOAbl OLIEHKH
NOTPEIIHOCTEN H3MEPEHU

11.11

HccnenoBaTh  3aBUCHUMOCTH  (PU3MYECKUMX  BEJIMYMH  C
UCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUN; pu TOM
KOHCTPYUPOBaTh  YCTAHOBKY, (DUKCHUPOBAaThb  PE3YJIbTATHI
NOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE
Tabnul, U rpaduKoB, JedaTh BBIBOABI 1O pe3yjbTaTam
UCCIIEIOBAHUS

11.12

CobOnrogath mpaBwia 0€30MaCHOTO TpyJda NpPH TMPOBEIACHUU
UCCJICIOBAHUI B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-
UCCIICIOBATENILCKOM W TPOCKTHOW  JEATETBHOCTH  C
UCITIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB M JJa0OPATOPHOTO
000pynoBaHUs

11.13

Pemates pacueTHble 3amauu C SIBHO 3aJaHHOW (PU3WYECKOU




MOJIEbI0, UCHOJb3Ysl (DU3MUECKHE 3aKOHBbl U TNPUHIMIBI; Ha
OCHOBE aHajJM3a YCIOBUS 3aJayd BbIOMpATh (HU3HUECKYIO
MOJIeb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (OPMYJIBL,
HEOOXOAMMBIE [UJIi €€ pEeUIeHus, NPOBOAUTH pacyeTbl U
OILICHHMBATh PEATbHOCTh IOJIYYEHHOTO 3HAYCHHS (PU3NUECKON
BEJIMYMHBI

11.14

Pemate KkauecTBEHHbIE 3aJjaud: BBICTPAUBATH JIOTUYECKU
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKJEHUW C OMOpol Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HYECKUE SIBIICHUS

11.15

Hcnonp3oBaTh NpU peUIeHUH Y4YeOHBIX 3aJa4 COBPEMEHHbBIE
MH(QOPMALIMOHHBIE TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPUPOBAHUS, HHTEPIIPETALUHU U MPEACTABICHUS yUeOHOI
U Hay4yHO-TNIONMYJSIpHOW  HMHPOpMalUM, MOJYyYEHHOM U3
pPa3IMYHBIX ~ HMCTOYHHUKOB,  KPUTHYECKH  aHAJIU3HPOBATH
MOJIy4aeMyro HH(POPMALIHIO

11.16

OOBSACHATH TPHUHIMUIIBI JIEUCTBHUS MAalllMH, TpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paszinyaTh YCJIOBHUS UX 0€30MaCHOTO
UCIIOJIb30BaHUs B IOBCEAHEBHOW KU3HU

11.17

[IpuBoauTh mpUMEpPHl BKJIaJa POCCHUHCKUX U 3apyOeKHBIX
YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHUM

11.18

Hcnonbs3oBaTh  TeOpeTHYECKME 3HaHUA 10  (U3MKE B
MOBCEIHEBHON KW3HU JIsi oOecreueHuss O€30MacHOCTU TpH
oOpaieHnu ¢ mprudopaMu U TEXHHUYECKUMH YCTPOUCTBAMH, JIJIS
COXpaHEHHS 3J0POBbS M COOJIOJACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie

11.19

PabGoTaTh B rpymnme C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX
poJyiell,  TJIAaHUPOBATh  pabOTy  TPYMIbl,  palKUOHAIBHO
pacnpeneniartb OOsf3aHHOCTH W IUIAHUPOBATh JIEATEIbHOCTH B
HECTAaHJAPTHBIX CUTyalUsAX, aJeKBaTHO OILIEHUBATh BKJIAJ
K2)KJI0TO U3 YYACTHUKOB I'PYIIBI B PELIEHUE pACCMaTPUBAEMOMN
poOJIeMbl

[IpoBepsiembie aneMeHThl coaepskanus (11 kiacc)

Konx
pazzaena

MpoBeEpsieM

QJICMCHTA

Kon IIpoBepsieMble 2JIEMEHTHI COJICPIKAHUS

oro




SJIEKTPOAMHAMMUKA

4.3

MAI'HUTHOE IIOJIE. DJIEKTPOMATHUTHAA NH YKL A

43.1 [TocTtostHHBIE MarHuThl. B3anmMoAencTBUE MOCTOSHHBIX
MarHuTOB

4.3.2 MarnutHoe 1ojie. BeKTop MarHMTHOM WHIYKIIUH.
[Ipynumn  cymepno3unuu.  JIMHUM ~ MarHUTHOM
MHAyKuuu. KapThHa JWMHUM MarHUTHOM WHIYKIWAH
TIOJISI IOCTOSTHHBIX MAarHUTOB

4.3.3 MarnutHoe T0jJie TPOBOJAHMKA ¢ TokoMm. KaprTuHa
JUHUN TOJS JIMHHOTO MPSIMOro IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O TMPOBOJHUKA, KATYIIKA C
TokoM. OmnbIT Ipcrena. BzanmonencTeue nmpoBOTHUKOB
C TOKOM

434 Cuiia Amniepa, ee MOAYJIb U HaIllpaBJICHUE

4.3.5 Cuia JlopeHiia, ee MOJyJib U HampaBjieHUE. J[BuxeHue
3apsHKEHHOM  YacTUIlBl B OJIHOPOJHOM MarHUTHOM
nosie. PaGora cuitel JlopeHiia

4.3.6 |SIBneHue >NEKTPOMArHUTHON UHITYKIIUU

4.3.7 IToTok BeKTOpa MarHUTHON MHIYKIIUU

4.3.8 OJIC uHayKIuU. 3aKOH 3JIEKTPOMArHUTHONW WHIYKIUH
®dapanes

4.3.9 BuxpeBoe snekrpuyeckoe moine. DJIC uHIyKIMM B
MPOBOJHUKE,  JBIKYIIEMCS  IOCTyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM TI0JIC

4.3.10 [TpaBuiio Jlenna

43.11 NuayktuBHOCTh.  SIBieHMe  camouHaykiuu. IJIC
CaMOMHTYKIIUH

4.3.12 |DHeprus MarHUTHOTO TOJI KaTYIIKA C TOKOM

4.3.13 |DNeKTpOMAarHUTHOE MOJe

4.3.14 |TexuHuueckue YCTPOWCTBA: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI,  AJIEKTPOJBUTATENh,  YCKOPHUTEIN
AJIEMCHTAPHBIX YaCTHUIl, MHAYKITHOHHAS T1CYb

4.3.15 |llpaktuueckue paOoThl. M3yueHne MarHMUTHOTO MO




KaTyIIKH C TOKOM. I/ICCJIC,Z[OBaHI/IG ,Z[CﬁCTBPIﬁI
ITIOCTOAHHOTI'O MarauTa Ha PaMKy C TOKOM.
I/ICCHGIIOBaHI/IC SABJICHHSA BHCKTpOMaFHI/ITHOﬁ HHAYKIINH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

51.1 KonebarenrHasgs cucrtema. CBOOOJHBIE KOJIEOAHHUS.
['apmonnueckue  konebanms. Ilepumon, dacrora,
aMIUIMTya U daza KojsedaHui

5.1.2 [Ipy>XuHHBIN MasTHUK. MaTeMaTHYECKUI MasSTHUK

5.1.3 VYpaBHeHue FApMOHUYECKUX KOJIeOaHMiA.
Kunemartnueckoe 1M JUHAMUYECKOE  ONMCAHUE
KOJIe0ATeIbHOTO JIBUKEHUS

.14 [IpeBpamenne  SHEpruM  NOpU  TAPMOHUYECKHX
KoJie0aHusiX. CBsi3b aMIUIUTYbI KOJIEOAHUM MCXOMHOU
BEJIMYMHBI C aMIUTUTYJIaMH KOJEOaHUIl €€ CKOPOCTH U
YCKOpEHUs

5.1.5 KonebarenbHblii KOHTYP. CB00OOIHBIE
JIIEKTPOMArHUTHBIE  KOJEOaHUS B HJCATBHOM
K0J1e0aTeTbHOM KOHTYPE. Amnanorus MEXTY
MEXaHUYECKUMU u AIEKTPOMATrHUTHBIMHU
kosnebanusimu. Gopmyna Tomcona

5.1.6 3aKOH  COXpaHEHMs  DHEPrud B HUACAIBHOM
KoJiIe0aTeTbHOM KOHTYpE

5.1.7 BoeiHyX/IeHHbIE MexaHuueckue koyiebanus. Pe3oHaHc.
Pe3onancHas KpuBasl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIC KOJIeOaHusI.

5.1.8 [lepemennbiii TOK. CUHYyCOMAQIbHBIN TE€PEMEHHBIN
TOK.

5.1.9 MONIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUYCHNE CHUJIbI TOKA U HATIPSHKCHUS

5.1.10 |Tpanchopmarop. IlpousBoacTtBo, mepegaya

notpedaeHue AIEKTPUYECKOU DHEPIUH.
DKOJIOTUYECKHE pHUCKH npu IIPOU3BOJICTBE
ANEeKTpUYecKor sHepruu. KynbTypa wucnonb3oBaHus
AIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HU




5.1.11 | Texuuueckue YCTPOUCTBA: cericmorpad,
AIIEKTPUIECCKUI 3BOHOK, JIMHHUH AJICKTporiepeaad
5.1.12  |IIpaktuyeckue paboThl. McciemnoBaHue 3aBUCUMOCTH

Iepruoaa MajbIX KoJIeOaHMi I'py3a Ha HUTU OT IJIMHBI
HHUTH KW MAaACChbl TIpy3a. I/ICCHG,Z[OBaHI/IC IICPCMCHHOT'O
TOKa B IOCIIM HU3 IIOCICAOBATCIbHO COCAMHCHHBIX
KOHACHCATOpPA, KaTYIIKH U pE3UCTOPA

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHndeckue BOJIHBI, YCJIOBHS pPaclIpOCTPaHEHUs.
[lepuon. CkopoCTh pacnpOCTPAHEHHS U JJIMHA BOJHBI.
[lorrepeynsie U NPOJOIBHBIE BOJHBI

5.2.2

WNuTtepdepenius u nuPpaknus MEXaHU4eCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bricora
toHa. TemOp 3Byka

5.24

DJIEKTPOMArHUTHBIE  BOJIHBL. Y CIIOBUSL W3JIyYCHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHtanus
BeKTOpoB E, B m V B 3JIEGKTpPOMarHuTHOW BOJIHE B
BAKyyMe

5.25

CBoMCTBa 3JICKTPOMArHUTHBIX  BOJIH:  OTPaXEHHUE,
MPEIOMJIICHHUE, MOJISIpU3aLHs, nudpakus,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH

5.2.6

[llxana DSIEKTPOMAarHUTHBIX BOJH. IIpumeHeHue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMTIBI paguoCBs3U U TEJIEBUICHUSI.
Pannonokauusi.  DJIEKTPOMarHUTHOE  3arpsi3HEHUE
OKPYKaIOIIEN CpeIbl

5.2.8

TexHunueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI,  YJIbTPAa3BYKOBAas  JIHArHOCTUKA B
TEXHUKE W MEAUUHHE, pagap, pPaguolPUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-neup

5.3

OIITUKA

53.1

IIpsamonuuerinoe pacnpocTpaHeHue cBeTa B
OIHOpOIHOM cpene. Jlyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTpPaX€HHWsS  CBETa.
[TocTpoeHue n3o0paxxeHui B INIOCKOM 3epKajie




5.3.3

HpeJIOMJ'IeHI/IC cBeTa. 3aKOHBI MNpCIOMJICHHA CBCTA.
AOCOIIOTHBIA TTOKa3aTeIIb IMPCIIOMJIICHU A

5.34

[TonmHoe BHYTpeHHEe oTpaxeHue. [IpenenbHBIM yromn
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM cOCTaB O€IOr0 CBETA.

[Ber

5.3.6

Cobuparome u paccerBaromue TuH3bl. TOHKas JTMH3A.
®oKycHOE pacCTOSIHHE M OINTHYECKas CHiIa TOHKOMN
auH3bl. [locTpoeHne m3o0pakeHuii B COOMpAIONIUX U
paccenBarommx JuH3ax. PopMyna TOHKOW JUH3BI.
VBeanueHue, JaBaeMoe JUH30M

5.3.7

[Ipenenbl NPUMEHUMOCTH TE€OMETPUUECKOU ONITUKHU

5.3.8

WNurtepbepeniuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMIOJEHUST MAKCUMYMOB U MHUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JABYX CHH(}A3HBIX
KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuuss  cBera. JudpaxkinuoHHas  pelierka.
VYcnoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB TpU
MaJICHAN MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY

5.3.10

[Tonspuzamus ceera

5.3.11

TexHuuyeckue ycTpoWCTBa: OYKHM, Jiyna, (oroammapar,
MPOEKIMOHHBIM  ammapar, MHUKPOCKOI, TEJECKOI,
BOJIOKOHHAsl  ONTUKA, JAUpaKIMOHHAA  pelIeTKa,
TIOJIIPOU /T

5.3.12

[Ipaktuueckue paboTel. M3mepeHue mokazarens
npejomiieHus. VMccienoBanue CBONCTB M300paxKeHU B
nuH3ax. Habmoaenue aucnepcuu cBeTa

BJIEMEHTEI CIIELIMAJIBHOM TEOPUN
OTHOCHUTEJIbBHOCTHU

6.1

I'panuLbl IPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.
[Toctynatsl TEOpUHU OTHOCUTEIIbHOCTH:
VHBAapUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCUTENILHOCTh  OJIHOBPEMEHHOCTH.  3aMeJjIeHue
BPEMEHHU M COKpAIllEHUE JIJTUHbI




6.3

DHeprus U UMIYJIbC CBOOOTHON YaCTHUIIbI

6.4 CBsi3p Macchl C DHEpPTUEH W HMITYyJIbCOM CBOOOJHOM
YaCTHI[bl. DHEPTHs TTOKOSI CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 BJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonsl. Popmyna [lnanka cBs3u 3Hepruu (HOTOHA C
€ro 4acTOTOM. DHEPrus U UMITYJIbC OTOHA
7.1.2 OtkpeiTe U wuccnenoBanue ¢otodrdpdexra. OMNbITH
A.T'. Croneroa. 3akonsl poTodddexTa
7.1.3 VYpaBuenue OiiHmreiHa ais gorodrddekra. "KpacHas
rpanuna” potodpdexra
7.1.4 JHasnenne cBera. OnbiThl [1.H. JleGenena
7.1.5 XUMHYECKOE JICCTBUE CBETA
7.1.6 TexHuueckue ycTpoucTBa: PoTorneMeHT, (POTOIaTUUK,
COJIHEUHas OaTapesi, CBEeTOIUO
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atroma Tomcona. Ombitel Pesepdopna mo
UCCIIEIOBaHMIO CTpoeHus aroma. [lnanerapHas mozaens
aToma
7.2.2 [Toctynatel bopa. M3nyuenue u nornounieHnue GOToHOB
IpHU TEepexoie aroMa C OJHOTO YPOBHS JHEPIUM Ha
apyrod. Buael crnektpoB. CHeKTp ypOBHEN JHEpPruu
aToMa BOJI0poja
7.2.3 BonHoBble cBoiicTBa wactuil. Bomubel ge  bpoits.
KopnyckynsapHo-BosiHOBOM — ayanusm.  Judpaxkuus
AJIEKTPOHOB Ha KPHUCTAJLIax
7.2.4 CrnoHTaHHOE W BBIHYXIECHHOE U3IIyYEHHE. Y CTPOMCTBO
Y IPUHIMII paboThl J1a3epa
7.2.5 TexHndecknue yCTpOMCTBA: CHEKTPAIBHBIA  aHAIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTEP
7.2.6 [Ipaktuueckue pabotel. HabmrogeHwe JMHEHYATOTO
CHEKTpa
7.3 ATOMHOE A1PO




7.3.1

Metoapl HAOMIOJEHUS W PETUCTpalliy dJIEMEHTapHBIX
YaCTHI]

7.3.2 OTtkpeiTHe paaroakTUBHOCTH. OmnbIThl Pesepdopaa mo
OTNPEETICHUIO COCTaBa PAJMOAKTUBHOTO W3IYyUYCHUS.
CaoiicTBa anbda-, 6eTa-, raMMa-usiydeHus. BiausHue
PaIMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MbI

7.3.3 OTtkpeiTHE TpOTOHA M HeWTpoHa. HykioHHas monens
anpa ['eiizenOepra - UBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3otomnsl

7.3.4 Anbda-pacniaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacman. ['amma-uznydyenue. 3aKOH pPaguOAKTHBHOTO
pacnazga

7.3.5 DHeprus CBA3W HYKIOHOB B sAnupe. SnepHbIe CHIIBL
JedekT maccsl sapa

7.3.6 Snepnsie peakuuu. [lenenue u CUHTES A1iep

7.3.7 Anepubiit peakrop. Tepmosinepusiii curte3. [IpoOaemsr
U TIEPCIEKTUBBI SIIEPHON IHEPTrEeTUKU. DKOJIOTHIECKUE
aCIEKTHI SICPHON YHEPTETUKU

7.3.8 OneMeHTapHble  4YacTUllbl. OTKpBITHE TO3UTPOHA.
OyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9 TexHuueckue  yCTpOMCTBa:  JIO3UMETp,  Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast bombOa

7.3.10 |I[Ipaktuueckue pabothl. MccienoBanue TPEKOB YaCTHIL
(o rotoBbIM (hoTOTpadusiM)

SJIEMEHTBI ACTPO®U3NKIN

8.1 Bun 3Be3gHoro Heba. Co3Be3naus, SpKHUE 3BE3JbI,
TJIAHETHI, UX BUANMOC JBIKEHUE

8.2 Conneunass cucteMa. IlmaHeTsl 3€MHON TIPYIIbI.
[[1aHeTBI-TUTAHTBI W WX CHOYTHHUKH, KapJIMKOBBIC
raneThl. Manbie Tena CoJIHEUHOM CUCTEMBI

8.3 Connne, Qorochepa u armochepa. ConHeuHas
aKTUBHOCTD

8.4 Hctounuk sneprumn CoJiHIa U 3BE3]

8.5 3Be3/lbl, MX OCHOBHBIC XapaKTEPUCTUKU: Macca,




CBETUMOCTh, PAJUYC, TEMIEpaTypa, UX B3aUMOCBS3b.
Juarpamma "crnekTpadbHBIA KJIacC - CBETHUMOCTH'.
3Be3/bl TJIaBHOM MOCIEeI0BATENLHOCTH. 3aBUCUMOCTh
"Macca - CBETHMMOCTBH" i  3B€3]  IJIAaBHOU
MOCJE0BATEILHOCTH

8.6 BHyTpeHHee  cTpoeHue  3Be3. CoBpeMeHHbIe
MPEACTABICHUS. O TMPOUCXONKACHUM U  HBOJIOIUU
ConHia 1 3Be3/1. DTarbl 5KU3HU 3BE3]]

8.7 Mineunsiii Iyt - nHama Iamaktuka. ChnupanibHas
cTpykrypa [anaktuku, pacmpeneneHue 3BE3ll, raza u
nbud. [lonoxenne u nBuxkenne ConHua B ['amakTuke.
[1nockas u chepuueckas noacuctemsl ["anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBaszapbl. YepHbie
JBIPHI B SIAPAx TalaKTHK

8.9 Bcenennas. Pacmmpenne Bcenennoit. 3akon XaOoOura.
Pa3zberanue ramaktuk. Bo3pacTt u panunyc BceneHHOM,
teopust  bonemioro  B3peiBa.  Mogens  "ropsaueit
Bcenennoint". PenukroBoe nsnydyeHue

8.10 MacmrabHast cTpykTtypa Bceenennoit. Mertaranaktuka.
Hepemennsie mpo0sieMbl aCTPOHOMUU

Koaunduxarop nposepsieMbIX Tpe0OBaHNH K Pe3yJbTATAM OCBOCHUS
OOII COO u 31emeHTOB coaep:xanus no ¢usuke 1 nposenenuss EI'J
[Iposepsiembie Ha EI'D 1o gusuke TpeboBaHuUs
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBI
cpeaHero oo1ero oopa3oBaHus

Kon [IpoBepsiemblie TpeOOBAHUS K TPEAMETHBIM PE3YJIbTATAM
MIPOBEPSIEMOT | OCBOEHHSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl CPETHETO
0 TpeOOBaHUs oO1ero o0pa3oBaHus

1 CdopMupoBaHHOCT ~yMEHUH  pacno3HaBaTh  (hU3MUECKUE
siBJICHUS (TIPOLIECChI) U OOBSACHITH MX HAa OCHOBE H3YyUECHHBIX
3aKOHOB

2 Bnagenune ocHoBomonararoumu (U3HUECKUMU MOHSATUSAMU U

BCIIMUMHAMH, XapaKTCPU3YIOIIIUMHU (I)I/I3I/I‘—ICCI(I/IG IMPOLCCChI

3 CdopMUpoBaHHOCTh YMEHHUM MPUMEHSITH 3aKOHBI KJIIACCUUECKON
MEXaHUKU, MOJICKYJSIpHOW (U3MKA W  TEPMOJUHAMHUKH,
JJCKTPOAUHAMHUKN, KBAaHTOBOM (U3UKH JUIS aHajdu3a |




OOBSACHEHUSI SIBJICHUM MHUKPOMHpA, MAKpOMHpa M MeErammpa,
paznuyaTh ycioBHs (TpaHMIbl, 00JIACTH) TPUMEHUMOCTU
Gu3MUecKuX  3aKOHOB, TIOHMMATh BCEOONIMI  Xapakrtep
(GbyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIIOJIb30BAHMUS
YaCTHBIX 3aKOHOB; aHAJU3UPOBATh (PU3UYECKUE MPOIECCHI,
HCTIOJIb3YSI OCHOBHBIE MOJIOKEHUS, 3aKOHBI M1 3aKOHOMEPHOCTH

CdopMUpoBaHHOCTH YMEHUS pa3nuyarh YCIIOBHUS
OPUMEHUMOCTH MOJeNel (Qu3nyeckux Tel U MPOIECCOB
(stBTIEHMIA)

CdopMUpoBaHHOCTH YMEHHS pellaTh PacueTHHIE 3a/1a4d C SIBHO
3alaHHOM M HEABHO 3aJlaHHON (PU3WYECKOM MOJIENbIO: Ha
OCHOBAaHWM aHaJIM3a YCIOBUSI BBIOMpPATh (PU3MUECKHE MOJIEIH,
OTBEYAIONIMEe TPEOOBAHMUSIM 3a/laud, MPUMEHATH (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (DU3NUYECKUX TEOPHIl
MIPU UCTIOJIB30BaHUN MAaTEMAaTUUECKUX METOJ/IOB PEILICHUS 3a/1ad,
MPOBOAUTh pacyeThl HAa OCHOBAHUM HWMEIOUIUXCS JIaHHBIX,
aHaM3UPOBaTh PE3yJbTaThl M  KOPPEKTUPOBATH  METOJIbI
pElIEHHUs C YYETOM TMOJYYEHHBIX PE3yJIbTaTOB

Pemarp KkauecTBEeHHBbIE 3a7aud, TPEOYIOLIUE TMPUMEHEHMUS
3HAHUM W3 Pa3HbIX pa3JIeJOB IIKOJBHOIO Kypca (U3MKH, a
TaK)K€  HHTETPAUMM 3HAHUM W3 JIPyTHUX  OPEAMETOB
€CTECTBEHHOHAYYHOI0 IMKJIA: BBICTPauBaTh  JIOTHYECKYIO
LENOYKY pACCYKIECHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS

Brnagenne OCHOBHBIMH METOJAaMH HAy4YHOTO  TTO3HAHUA,
UCIIOJIB3yeMBbIMH B (PU3UKE: TIPOBOAUTH TPSIMbIC W KOCBECHHBIE
U3MEpeHUS (U3NYECKUX BEJIMYWH, BBIOMpPAs ONTUMAJbHBIN
Croco0 M3MEpPEHUs W WCIOJb3YysS W3BECTHBIE METOIBI OICHKU
MOTPENTHOCTE  WM3MEPEHUH,  MOPOBOAUTH  HUCCIIEIOBAHUE
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH C HCIIOJB30BAHUEM
NPSIMBIX H3MEPEHHH, OOBSCHATH TIOJYyYCHHBIE PE3YJbTATHI,
UCTIOJIb3Ys (DU3UYECKHE TEOPUH, 3aKOHBI W TOHSTHS, U JIETaTh
BBIBOJIBI; COONIO/ATh TpaBmiia 0OE€30MacHOTo TpyAa Mpu
MIPOBEICHUH UCCIIEOBAaHUN B paMKax yueOHOTO IKCIIEPUMEHTa
u y4eOHO-MCCIIeI0BATEIHCKON TEeSITETHPHOCTU C
UCIIOJIb30BAaHUEM THU(PPOBBIX HM3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 00OPYAOBAHUS

CdopMUpOBaHHOCTH yMEHUH aHATU3UPOBATH M OIICHUBATH
MOCJICJICTBUASL OBITOBOM ¥ TIPOU3BOJCTBEHHOUW JIESITEIBHOCTH
YEJIOBEKA, CBA3AHHOW ¢ (PU3MYECKUMH MPOIECCaMU, C TTO3UIUN
JKOJIOTMYECKOU 0€30MacHOCTH; MIPEICTABICHUMN 0




paiuOHAJIbHOM MPHUPOJOIIOJIB30BaAHUM, a TaKKC pasyMHOM
HCIIOJIB30BaHNU I[OCTI/I}KGHI/Iﬁ HaYKN H TEXHOJIOTUH JJIA
HaﬂbHeﬁmCFO Pa3BUTHUA YCIIOBECUCCKOI'O 06HICCTB3

OBnazieHue pa3IMuHbIMU criocobamMu padoThl ¢ MHOpMaluen
(U3NYECKOTO COACPIKAHHSI C KCIOIH30BAaHUEM COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOJIOTH;, pasBuTHE YMEHHH
KPUTHUYECKOTO aHajn3a W OICHKU JOCTOBEPHOCTH TOTy4aeMOu
uHopMaru

10

CdopMUpPOBaHHOCTh YMEHHI MPUMEHSITH OCHOBOIIOJIAraloIue
ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU M 3aKOHBI JJIs aHaJIU3a U
00ObsACHEHHsS] (U3UYECKUX IMPOILIECCOB, MPOUCXOIANIUX Ha
3BE€3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXrajJaKTUYECKOU Cpelie;
JIBKEHUSI HEOECHBIX TEJ, SBOIIOIMHU 3Be3]1 U BeeneHnHoit

Ilepedens 351eMEeHTOB coepxkanusi, npoeepsieMbix Ha EI'D o gusuke




Kox
pasnen
a/TeMbl

Kon
DJIEMEHT
a

[IpoBepsieMblIil PIEMEHT COAEPHKAHUSA

1

MEXAHUKA

1.1

KMHEMATHUKA

111

Mexannueckoe JaBMKeHHE. (OTHOCUTEILHOCTh MEXaHHYECKOI'O
nBwxkenna. Cucrema orcuera

1.1.2

TPaeKTOpHA

|
'

MarepuanbHasi TOUKA.
Ee panuyc-Bekrop:

F(t)=(x(t),y(t).z(t)), v/ AF

TpaeKkTopus, ¥
IIEpEMEIECHUE: 0 .

Cnoxenue nepemMeneHui:

AT, = AT, + A,

1.1.3

CxopocTh MaTEpUaIbHON TOUKHU:

_Ar
At

Ci
i

=(UX,Uy,Uz)’

At—0

_ AX

L, = AL =X, aHaJIOrM4Ho Uy =Y, U, =7,

At—0

CnoskeHHe CKopocTeit: Uy =0, t U,

Brrunciienne mnepeMmemieHuss M IyTH MaTEpPUAIbHOM TOYKH MPH
OpSIMOJIMHEWHOM — JBWJKEHHWHM  BJAOJAbL OCH X MO  rpauky

sarcumocTH Vy (t)

1.14

_ Av

YckopeHre MaTeprHabHON TOYKH: & = ——

At :Dtlz(ax’a)”az)a

At—0

Av

ay = Atx . =(vy),, ananornuso a, =<Uy )t, a, = (v, )t :




1.15

PaBHOMepHoe HpﬂMOJ'IHHGfIHOC JABUKCHHC!

X(t) = X, +0p,t

v, (t) =v,, =const

1.16

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOC JABHIKCHHUC!

2

X(t) =Xy +Up,t + axzt

L, (t) =v,, +a,t
a, = const
022>< _Ulzx = 2ax (XZ - Xl)

v, +0,
2

-1

[Ipu JBUKEHHMU B OJJHOM HAIIPABIECHHUH IIyTh S =

1.1.7

CBoOonHOe  maseHue.  YCKOpeHHe
cBOOOAHOrO najneHus. [[BuxeHue tena,
OpomieHHoro mox yriom @k
TOPHU30HTY:

X(t) = Xo + gyt = X, + 0, COS -t Y “j— U,
2 2

g,t : t
y(t)=y0+uoyt+y7:y0+uosma‘t—97 Yo A

v, (t) = vy, =, cOS QL

=y

() Xo
v, (t) =0y, +9,t =0, sin0—gt

g9, =0
g, =—g = const

1.1.8

KpuBonuuennoe nsuxeHue. JIBUKEHHME MaTEpUAIBHOM TOYKH 11O

OKPY’KHOCTH.

VYraoBas ¥ JMHEHHas CKOpOCTh Touku: U =R . [Ipu paBHOMEpHOM
2n

JBMKCHUHM TOYKH IO OKPY>KHOCTH ®© = T =2mnv,

2
v 2
IIeHTpOCTpEMUTENIBHOE YCKOPEHUE TOYKH: @, =E=m R. Ilomnoe

YCKOPEHUE MaTEPUAIIbHOW TOUKHU




1.19

TBepI[OC TECIIO. HOCTYH&TCJILHOG N BpallaTCJIbHOC [IBUKCHUC
TBCPpAOIro TCjia

1.2

JTNHAMUKA
1.2.1 |UuepumanbHbie cucteMbl otcyera. IlepBeiii 3akon HproToHa.
[Tpunatun otHOCHTEIBPHOCTH [ ammnes
1.2.2 m
Macca tena. [lmoTHOCTE BelecTBa: P = V
123 |Cuna. [TpUHIMT CYIEPIO3UIIMA CHIT: Fopnoneiers = B T F -
1.2.4 |Bropoii 3axon HeroToHa: anst matepuanbHoi Touku B UCO
F=ma; AP=FAt npu F = const
u -
1.25 |Tperwuit 3aKOH Hrrotona TUIA N "
= = Fy, F,,
MaTepHalbHBIX Touek: F, =-F
1.2.6 |3akoH BCEMHpPHOTO TATOTCHHUS: CHJBI TPUTHKECHUS  MEXKIY
mlmZ
TOYEYHBIMH MaccaMu paBHbl F =G R?
Cuna Tsoxectu. LleHTp TsbkecTH Tena. 3aBUCMMOCTD CHUJIBI TSYKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO IUIAHETHI paguycoM Ry:
mg = GMm
TS N2
(R, +h)
1.2.7 |Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 |Cwuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKoNbKeHus: Fr, = UN |
Cuna tpenus nokos: Fr, SHN
Koaddumuent tpenns
1.2.9

JaBnenue: P = ?

1.3

CTATHUKA




1.3.1

MoOMEHT cuiIbl OTHOCHTENIBHO OCH
BpALICHHUS:

IM|=FI, rne 1 - mmewo cumst F —
OTHOCHMTEJIFHO OCH, IPOXOIAIIeH yepes

Touky O NeprneHuKyIsSpHO PUCYHKY

1.3.2 |Lentrp macc Ttema. LleHTp Macc CHCTEMBbI MaTepHUAIbHBIX TOYCK:

M. = T+ Th + - . B ogHopozHoM nose soxectu (G = CONSt) yentp
m +m, +...

MAacc TeJla COBITAJIaeT C €0 IICHTPOM TSIKECTH

1.3.3 M, +M,+..=0
YcaoBus papHoBecus TBepaoro teia B MCO: {Ifl VE 420

1.3.4 |3akon [lackans

135 JlaBnenue B xxugkocTH, mokosieiics 8 UCO: P= Py + pgh

1.3.6 3akoH Apxumena: ﬁApx = —ﬁmem ,
eciu Teo u KUIKkocTh okosTess B UCO, 10 Fapy = PIVisymecn
VYcioBue 1iaBaHust TN

1.4 3AKOHbI COXPAHEHI S B MEXAHUKE

1.4.1 |Vmnynsc MaTepranbHOM TOUKK: P = MO

1.4.2 Nmnynse cuctembl Ten: P =P+ P, +...

1.4.3 |3akoH U3MEHEHHS U COXPAHECHUS UMITYJIbCA!
B UCO AP =A(P,+ Py +.) = P AL+ Fyp o AL+
B MCO Ap = A( P+ P, "‘) =0, ecrn lleHem + IEZBHMH +..=0
PeakTuBHOE OBHKEHIE

1.4.4 |PaGota cUJIbI Ha MAJIOM HEePEMEILEHHUN: ﬁ
A:‘IEHAﬂ-COSOL:FX-AX ‘(

Ar Y
1.45

MOIIHOCTD CHJIBL: —
ecmi 3a BpeMs At paGora cumbl o F
m3MeHseTcs Ha AA, TO MOIIHOCTB




CHJIBI

AA
P=— =F.v-cosa
At At—0
1.4.6 . mo®  p°
Kunernueckas sHeprust MarepuaibHOl Touku: E = > = om
m
3aKOH M3MEHEHUS KUHETHYECKON SHEPruU CUCTEMbl MaTE€pUATbHBIX
touek: B UICO AE , =A +A, +...
1.4.7 |IloTeHuuanbHas SHEPTHUS:
JJId IOTCHUOUAJIBHBIX CUJI A12 = ElHOTeHL[ B EZHOTeHu = _AEnoTeHu .
[TorenuuanbpHasg 3HEPTUST MATEPUAIBHON TOYKU B OJHOPOJHOM IOJIE
TAKECTH: Ejoreny = Mgh.
[ToreHnmanpHas SHEPTUs yupyro aehopMUPOBAHHOIO Tea:
kx?
EHOTCHH = 2
1.4.8 |3akoH U3MEHEHUS U COXPAHEHHS] MEXaHUYECKOW YHEPTHH:
EMeX = EKI/IH + EHOTCHHI
B I/ICO AEmex = ABcex HEMNOTEHIL. CUJI j
B I/ICO AEM@X = O 9 eCHI/I ABCGX HCIIOTCHII. CUJ = O
1.5 MEXAHMNYECKUWE KOJIEFAHU A 11 BOJIHBI
1.5.1 |lapmoHuyeckue KoJieOaHUsT MAaTepUaIbHOM TOYKU. AMIUIUTYIA U

daza xonebanuii. Kunemaruueckoe onmcaHue:

x(t)=Asin(ot+9,),

UX (t) = XTI '

a,(t)=(v, )t =—o’X(t)=a,+o°X=0, rme X - CMeICHHE U3
MIOJIO’KEHUST PABHOBECHSI.

JlnHamMuuyeckoe onucaHue:
may = -kx, rme k = mo®. D10 3Ha4wmr, uro Fy = -KX.

DHEpreTUUecKkoe ONUcaHue (3aKOH COXPAHEHUS MEXaHUYeCKOU
SHEPTHUN):




mo?® k< muZ,, ?
+—= =— =const
2 2 2 2

CBa3b AMILIIMTYAbI KOJIcOaHMit CMCIICHUS MaTepHaJILHOﬁ TOYKHU C
AMIIINTy JaMH KOJIcOaHUH ee CKOpPOCTH 1 YCKOPCHMHA.

_ 2
Urmax _(DA, amax =0°A

15.2 2n 1
[Tepuon u yactoTa Konebanuit: T = o
[lepuon manbIx CBOOOJHBIX KOJI€OaHU MAaTEMAaTUYECKOTO MAasITHUKA!
T=2n \/I )

g

[Tepron cBOOOTHBIX KOJIEOAHHI IPY)KUHHOTO MasiTHAKA: | = 27:\/%

1.5.3 |Beiayx)nennsie konebanus. Pezonanc. PesonancHas kpuBas

1.5.4 |llonepeuHbie W MPOJOJbHBIE BOJHBI. CKOPOCTh PacHpOCTPAHEHUS U
JUTMHA BOJIHBL; A =UT = % .
Nurepdepennus u audpaxiiys BOJIH

1.5.5 |3Byk. CkopocTh 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3UKA

2.1.1 |Mogenu cTpoeHHUS Ta30B, KHAKOCTEH © TBepabIXx Ted. IlycThb
TepMOJAUHAMHYECKAsA cHCTEMa (TelI0) COCTOMT M3 N OJWHAKOBBIX
MoJieKyJl. Torga KoJiM4ecTBO BenecTna vV = NﬁA = % ,
rae Na - yuciao ABorajapo, m - Macca CUcTeMsl (Tena), H - monsipHas
Macca BelleCcTBa

2.1.2 |TermmoBoe NBMKEHHE aTOMOB U MOJICKYJT BEIIIECTBA

2.1.3 |BzanMoneiicTBHe YacTHUI] BEIIECTBA

2.1.4 | uddy3us. bpoyHoBckoe qBUKEHUE

2.1.5 |Mogens naeanpuoro raza 8 MKT

2.1.6 |Cpsi3p MexIy JaBJICHHMEM U CpeJHEeHl KUHETHYECKON sHepruei




MOCTYMNAaTEeIFHOTO TETUIOBOTO JBMKEHUS MOJICKYJ HCANTBHOTO Trasa
(ocaoBHOe ypaBHeHUEe MKT):

— 2 m002 2 — .
p=—-mnv°=—-n- =§n'8rm, rpe mo - Macca OJHOU

MOJICKYJIHI, n= V - KOHIOCHTpAIA MOJICKYJI

2.1.7

AoGcomotHas Temneparypa: T =t°+ 273 K

2.18

CBsi3p TemmepaTypbl raza cO CpeJHEHd KHHETHYECKON »Hepruei
ITOCTYNATEIBHOIO TEIUIOBOTO IBMKEHUS €TI0 MOJIEKYJIL:

_ 2
SACIER

2 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOTo ra3a B T€pMOJAMHAMUKE:

{YpaBHeHHe MenpneneeBa — Knaneipona

BoIpaxxeHue 111 BHyTpEHHEW SHEPTUH

VYpaBuenue MenaeneeBa - Kianeiipona (mpumeHuMBbIe (HOPMBI
3aIuCH):

pV = LRT =vRT = NKT_ o= PRT
W M

BripaxkeHnue st BHYTPEHHEW SHEPTMHM OJHOATOMHOTO HJICAILHOTO
ra3a (mpuMeHUMbIe (POPMBI 3aTTUCH):

U=3wRT=3nkr =3MRrove =3 pv
2 2 2

2

2.111

3akoH JlanbTOHA AJIsI TaBIEHUS CMECH Pa3PEKEHHBIX ra30B:

P=pPr+pP2t..

2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSTHHBIM YUCIIOM MOJIEKYJI
N (¢ TOCTOSIHHBIM KOJIMYECTBOM BelecTBa V):

usorepma (T = const): pV = const,

n3oxopa (V = const): TE = const |




V
u3obapa (p = const): T = const

I'paduaeckoe mpexacraBienune wuzomnporeccoB Ha pV-, pT- u VT-
quarpammax.

OOBeIMHEHHBINA Ta30BbIA 3aKOH:

V
p— = const

JIJI IOCTOSTHHOTO KOJIMYECTBA BellecTBa vV

2.1.13 |HacelleHHbIE W HEHACHIIICHHBIE TTapbl. KauecTBEeHHAs] 3aBHCUMOCTD
TUIOTHOCTH W JaBJICHWS HACBHIIIEHHOTO IMapa OT TeMIepaTyphl, UX
HE3aBHCHUMOCTH OT 00beMa HACHITIICHHOTO Mmapa

2.1.14 |BnaxxHOCTH BO3IyXA.

_ pnapa (T) _ pﬂapa (T )
OTHOCHTENbHAS BIAKHOCT: P = =
HACBIIL. T1apa (T ) p HACBIL. T1apa (T )

2.1.15 |/3MeHeHHWe arperaTHbIX COCTOSHUHN BEIIECTBA: HWCIIAPEHUE W
KOH/JICHCAITNSI, KUTICHUE KUKOCTH

2.1.16 |VI3MeHeHue arperatHbIX COCTOSIHMM BEIIECTBA: IUIaBICHUE U
KpUCTaJUTH3AITUS

2.1.17 |IIpeobpa3zoBanue 3Heprun B (ha30BbIX MEPEX0Iax

2.2 TEPMO/JNHAMUKA
2.2.1 |TemmoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 |BuyTpeHHss dHEPrUs
2.2.3 |Temmonepenavya Kak CIoco0 M3MEHEHHUS BHYTPEHHEW SHepruu 0e3
coBepieHus padoTbl. KoHBeKIHs, TETONPOBOAHOCTD, U3ITyYCHHE
2.24 | KomnuecTBO TETUIOTHI.
VY aenbHas TEIIOEMKOCTh BemecTBa ¢; Q = CMAT
2.2.5 |YnenwHas Teriora nmapooopazoanus L: Q = Lm.
VY nenpHas TEruioTa TuiaBieHns . Q =Am,
VY nenpHas TermioTa cropanus Tormsa q: Q = qm
2.26 |Dnemenrapnas pabora B TepmoauHamuke: A= PAV | Bpruucnenue




paboThI MO rpaduKy mpouecca Ha pV-auarpamme

2.2.7 |IlepBblii 3aKOH TEPMOJIUHAMUKH:
Q. =AU, +A, :(Uz _Ul)+ A,
Anmnabara:
Q,=0=A,=U,-U,=-AU,
2.2.8 |Bropoii 3akoH TepmoauHamMuku. HeoOpaTtruMele mporiecchl
2.2.9 |IlpuHumne! nercTBus TerioBbix MamuH. KITJT:
— Asa LUK — QHan - QXOJ‘I — 1 _ onn
QHar‘p QHar‘p QHaT‘p
2.2.10 |Makcumanbnoe 3Hauenue KIIJ. [ukn KapHo:
-T T
max — — Harp X0 — 1 _ X0
n n e THarp THan
2.2.11 |YpaBHenue TemioBoro 6amanca: Q; + Q; + Qs +... =0
3 DJIEKTPOJAMHAMUKA
3.1 SJIEKTPUYECKOE I10JIE
3.1.1 |DnexkTpuzamus Ted U €€ MPOSIBICHUA. DJIEKTpUUYECKUi 3apsn. [[Ba
BUJA 3apsaa. OJIEMEHTAapHBIM  JJIEKTPUYECKMWA 3apsii. 3aKOoH
COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.1.2 |BzaumopeticTre 3apsaoB. Todeunsie 3apsiapl. 3akoH Kymona:
B OJTHOPOJTHOM BEIIECTBE C AUDIICKTPUUECKON TPOHUIIAEMOCTHIO €
ool 1 faffa
F=k — = =
er 4nee, I
3.1.3 |Dnaexrpuueckoe moje. Ero melicTBre Ha SJIEKTPUICCKUEC 3aPSIbI
3.14 _ E
HanpskeHHOCTb EKTPHYEcKoro nois: E = q :
TIpOOHBII

q

ITose Toueunoro 3apsaaa: E, =K oz

oTHOpOIHOE TIone: E = const .




KapTunbl TMHMIA HANPSYKEHHOCTH 3TUX TOJIeH

3.15

HOTGHI_[I/IaJ'IBHOCTB QJICKTPOCTATHUYCCKOTO I10JIA.

PaBHOCTB IIOTCHIHMAJIOB 1 HaHpH)KeHI/IeZ

A, =q(9,—¢,)=-qAp=qU

HOTeHI_II/IaJ'IBHaH 3Hepr1/151 3ap$u:[a B SHCKTPOCTaTI/I‘IeCKOM I10JIC:
W=qo,

A=-AW

W

HOTeHHI/IaJ'I QJICKTPOCTATHUYCCKOTO ITOJIA: ¢= E .

CBsI3p HANPSHKEHHOCTH TOJST M PAa3sHOCTHM IOTEHUHUAJIOB IS
OJIHOPOAHOTO AekTpocTaTuyeckoro nois: U = Ed

3.1.6

[IpyHIMT Cynepno3ulny SIEKTPUUECKUX TOJICH:

E=E+E,+.., 9=0,+¢,+...

3.1.7

IIpoBOOHUKHM B DIEKTPOCTATHYECKOM IIOJE. YCIOBUE PaBHOBECUS
r
3apAI0B: BHYTPH IIPOBOJHUKA E —(), BHYTPM U Ha IIOBEPXHOCTH

NpOBOJIHKKA ¢ = const

3.1.8

JIM3IIEKTpUKU B DIEKTPOCTATHUECKOM ToJie. Jludnnexktpuueckas
IIPOHUIIAEMOCTH BEIIECTBA €

3.1.9

g
Kongencatop. DIeKTpoeMKocTh KoHaencaropa: C = TE

€g0S

DIEKTPOEMKOCTD INIOCKOro KoHaeHcaropa: C = 4 eC,y

3.1.10

[TapaniensHoe coeIMHEHNE KOHICHCATOPOB:
g=01+02+...,U;=U;= .., Copan = C1 + Co + ...

ITocnenoBaTrenbHOE COCAUHEHUE KOHACHCATOPOB:

1
U=U;+U,+ .. g1=02 = ..., C—:_+_+"'

3.1.11

U Ccu’® ?
OHeprus 3apsHKeHHOTro KoHaeHcaropa: W, = q7 === 3




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1 AQ
Cua Toka: | =— . [locTostHubIi TOK: | = const
At At—0
Jlia mocTossHHOTO TOKA q = It
3.2.2 | YcnoBus CylecTBOBaHUS IEKTPHUUECKOTO TOKA.
Hanpsoxenue U u SIC E
3.2.3 U
3akon Oma i yuactka uenu: | = R
3.2.4 |DneKTpu4ecKoe COMPOTUBIEHUE. 3aBUCUMOCTb COIMNPOTHUBICHHUS
OJIHOPOJTHOTO TPOBOJHUKA OT €ro JUIMHBI W CEYEHUs. Y JAelbHOe
I
CONPOTHBIICHUE BEIECTBA. R = PS
3 ) 2 ' 5 CTOPOHHHX CHIT
Wcrounnku Toka. DJIC ucrounuka Toka: E = T
BHyTpeHHee conpoTHBIeHHE HCTOYHUKA TOKA
3.26 |3akom Owma jug TONMHOHW  (3aMKHYTOH) E.r
[ 3
anektpuueckon nemm: E = IR+ I, - R
| E
oTkyga | = ——
YA R+r
3.2.7 |I[lapannensHO€ COeAUHEHNE TIPOBOIHUKOB:
1 1 1
=+ +.,U=U=., __+R_+"'-
lapant 1 2
[TocnenoBarensHOE COETUHEHNE TTPOBOTHUKOB:
U=U+Uy+.. ==, Ry =Ri+ R+ ...
3.2.8 |Pabora anekrpuueckoro Toka: A = [Ut.
3akon Jlxoyis - Jlenna: Q = I°Rt.
U 2
Ha pesucrope R: Q=A=1°Rt=Ut= Ft
3.2.9 AA
MOIIHOCTb IEKTPUUECKOro ToKa: P = =1U

At At—0




2p U’
TeruoBast MOILITHOCTB, BbIJEsieMas Ha pe3uctope: P=1°R= R U .

. P — AACT CHUJI — EI
MONHOCTh UCTOYHMKA TOKA: e = =
At At—0

3.2.10 |CB0OOMHBIC HOCHUTEIM OJJICKTPUUYECKUX 3apsAJIOB B IPOBOJHUKAX.
MexaHu3Mbl TMPOBOJMMOCTH TBEPABIX METAIOB, pPacTBOPOB U
pacriaBoB AJIEKTPOJIUTOB, ra3oB. [ToympoBOTHUKH.
[TomympOoBOTHUKOBBIN O

3.3 MAI'HUTHOE I10JIE

3.3.1 |Mexannueckoe B3aMMOJCHCTBHE MArHUTOB. MarHuTHOe TOJeE.
Bekrop maruuTHON MHAYKIUH. [IpUHIIMN Cynepno3UIIMM MarHUTHBIX
moueii: B=B +B, +...
JIvHMM WHIYKOMA MarHuTHOro mnonss. KapTuHa JIMHUN WHIYKUWAH
MarHuTHOTO TIOJIS TOJIOCOBOTO M ITOJAKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuTOB

3.3.2 |OnwiTr Dpcrega. MarHuTHoe Mojie MPOBOJHUKA ¢ TOKOM. KapTunHa
JVMHUN WHIYKIIAA MarHATHOTO TIOJIS ITTMHHOTO MPSIMOTO MPOBOTHHUKA
1 3aMKHYTOT'O KOJIBIIEBOTO MPOBOTHUKA, KATYIIKH C TOKOM

3.3.3 |Cuna Ammnepa, ee HalpaBJiCHUE U BEJIUYHMHA:
Fa = 1Bl sina rpe 0 - yrom mMexmy HampaieHHeM IPOBOTHHMKA W
BEKTOpOM B

334 |Cuna JlopeH1a, ee HanpaBjeHUE M BEIMYUHA: Fyp =|Q|UBS|n0ﬂ, rae
0 - yro;m MeXay BeKTopamMH U u B. JIBWKeHHE 3apsyKeHHOM
YaCTHI[bI B OJJHOPOTHOM MarHUTHOM T10JI€

3.4 OJIEKTPOMATHUTHAS MHAYKINUA
3.4.1 |IloTok BeKTOpa MarHUTHOM MHIYKITUU: 7 ? B
a

®=B,S=BScosa

3.4.2 |SBnenue anexkTpoMarHuTHON MHAYKIMU. DC uHAYKIIUN

3.4.3 |3axoH 3neKTpoMarHuTHOM uHaykIuu dapaes:

_A®

I At At—0

t
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DJ1C MHAYKLIUH B IPSIMOM HPOBOJIHHKE B yi
JUTMHOI 1, IBUKYIIEMCS CO CKOPOCTBIO / \% 7
/ *

v (5 1 r) B OJTHOPOJHOM MarHUTHOM ;
roJie B: /Cm =O

|E;|=Blvcosa, rpe o - yroj Mexy BektopoM B u HopManbio N

IUIOCKOCTH, B KOTOPOH JiesKaT BeKTopsl | m U ;ecmu | LB u 6 L B,
TO |E|| =Blv

3.4.5 |IIpaBuio Jlena
3.4.6 ®
NBayKTUBHOCT®: L= T’ nm © = LI
Al .
Camounnykuus. DJ1C caMOMHIYKIIUN: E,= _LE =—LlI,
At—0
DHeprusi MAarHUTHOTO TTOJIS KaTyIIKU ¢ TOKoMm: W, = E3
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHWSA N BOJIHBI
3.5.1 |KonebareabHblii KOHTYD. CBoOonHbIe §
AJIEKTPOMATHUTHBIE KOJIEOAHUS B HICAIBHOM C L
K0J1e6aTENBHOM KOHTYPE: | I
0 (t) = Gya SIN (Ot + @, )
1 (t) =0, = 00, cos(ot+¢,) = 1,,.cos(ot+¢,)
o T T =2nvLC 0= o L
opmyna Tomcona: T =2n , OTKy/a T~ JiC
CBsi3b aMILTUTY/IBI 3apsijia KOHASHCATOpa ¢ aMIUIUTYI0M CHUJIBI TOKa
npu  CBOOOAHBIX JJIEKTPOMArHUTHBIX KOJEOAHHUSIX B HJACATLHOM
KOJIEOATENBHOM KOHTYPE: Oax = ——
3.5.2 |3aKoH COXpaHEHHUS SHEPTUH B HJICATLHOM KO0JI€0AaTEIbHOM KOHTYpE:
CuU? LI*> cu®_  LI?
+ = = = const.
2 2 2
3.5.3 |BrHyXIeHHBIC 2JIEKTPOMarHUTHBIE Kosiebanus. Pe3oHaHc




3.54

Ilepemennsiii  Tok. IlpouwsBojcTBO, mepeaada W MOTpeOJIeHUE
AIEKTPUYECKON SHEPTUU

3.5.5 |CpolicTBa 3JEKTPOMATrHUTHBIX BOJH. B3auMHas opueHTarus
BEKTOPOB B 3JICKTPOMArHUTHOM BOJIHE B Bakyyme: E 1L B L €
3.5.6 |lIkama 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHUEe 37IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 |IIpsmonuHeliHOE paclpOCTpaHEHHE CBETa B OJHOPOJHON cpeje.
Toueunsiit ucTouHUK. JIyd cBeTa
3.6.2 |3akoHbI OTpaxkeHus ceera. 0 =
alp
S
3.6.3 |Iloctpoenue n3o0paxeHuit B MIOCKOM 3epKaie
3.6.4 |3akoHbI IPEIIOMJICHHS CBETA.
I[Ipenomienue cera: NSIN a=n,sinf _ n;
AGCOIOTHBIN IIOKa3aTelb
MIPEIOMIICHUS:
. C
na6c - .
v
) — n2 _ Ul
OTHOCUTENBHBIH MTOKA3aTeNb MPEITOMIACHUS: Nors = n o
1 2
Xoq nyuyen B IpU3Me.
CooTHoIIEHWE YacTOT M COOTHOIICHHWE UIMH BOJH TMPU TEPEexojie
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHWIly paszaena ABYX
ONITUYECKUX CPE:
Vi =V, A, =n,
3.6.5 |IlomHOE BHYTpEHHEE OTpaKEHHE.
[IpenenpHbI yTod ITOJTHOTO < <
BHYTPEHHETO OTPaKCHMUS:
: 1 n,
sina,,, =—=-—*=
OTH nl
3.6.6 |CoOuparonue u paccewBarolve JUH3bI. ToHKas JuH3a. DokycHOE




PacCCTOAHNEC N OIITHYCCKAs CHJia TOHKOM JIMH3BI: D=—=

3.6.7 |Ddopmyiia TOHKOH JIMH3HI: d T
)
1 1 1
TR o F
ﬁ\ h
YBenuueHue, 1aBaeMoe JIMH30M: f
f N
coh i
H d
D<0=F=—<0,
B ciyuae pacceuBaroniei JIMH3BI:
f
I'= ﬂ = u <1
H d

3.6.8 |Xonm mywa, mpoImIEAIIET0 JWH3Y TOJ TPOU3BOJBHBEIM YIJIOM K €¢
riaBHOM ontuyeckoid ocu. IlocTtpoeHne wu300pakeHUN TOUKU U
OTpe3Ka MPSMOW B COOMPAIOIIMX M PACCEHBAIONIUX JIMH3aX W HX
cucTeMax

3.6.9 |®doroanmapar kak onTtuueckud mpubop. [ma3z kak onruyeckas
cucrema

3.6.10 |Untepdepennust cBera. KorepeHTHbIE HUCTOYHUKUA. Y CIOBHS
HAOJIIOICHUSI MAaKCUMyMOB M MHUHHMYMOB B WHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB:

A
MaKCHMYyMBI - A = ZmE’ m=0, +/-1, +/-2,+/-3, ...,
A
MHMHUMYMEI - A :(2m +1)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 | Iudpakimus cBera. JudpakirionHas penieTka. Y cIoBue HaOIIOACHUS
TJIaBHBIX MaKCHMYMOB npu HOPMaJIbHOM najicHuU
MOHOXPOMAaTHYECKOI0 CBETA C JJIMHOM BOJIHBI A Ha PEIIETKY C
nepuoaoMm d:
dsing, =mA m=0,+/-1,+/-2,+-3, ..

3.6.12 | lucniepcus cBeTa

4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOI 1Y AJI3M




4.1.1 |Tunoresa M. [Tnanka o kBantax. ®opmyina [Tnanka: E =hv
4.1.2 hc
®otoHkl. DHeprus potona: E=hv= -~ Pe.
, o E_m_h
MITyJibC (pOTOHA: c o n
4.1.3 |Dororddext. Onpitel A.I'. Cronerosa. 3akoHsl poTodddhexTa
4.1.4 |YpasHenue DitHiTeitHa 17151 PoTodPdexTa:
E(bOTOHa = ABI)IXOIIH + EKI/IH maxs
hc —h _ hc m02
rae E(bOTOHa = hV =, AB])IXOJ],a - VKp - _, EKMHmax = max eU3an
)\, Kp 2
415 |[aBnenue cBera. [laBieHHe cCBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO
IOBEPXHOCTh U HA MOJIHOCTHIO MOIJIOMIAIOILYI0 TTIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 |IInanerapHasi MOJEIb aTOMA
4.2.2 |Iloctrynatsl bopa. U3nydenue u noriomieHue (GOTOHOB MPHU MEPEX0Ie
aToOMa C OJJTHOTO YPOBHS SHEPTUH HA JPYToi:
v, =1 = |E, ~E,|
}\‘mn
4.2.3 |JIuHeiyaTbie CIEKTPHI.
CnexTp ypOBHEHN YHEPTUM ATOMA BOAOPOAA:
—-13,6 5B
En =—— ,h= 1, 2, 3,
n
4.3 OU3MKA ATOMHOI'O AIPA
4.3.1 |Hyxknonnas moxaenb sapa [eiizenOepra - MBanenko. 3apsim sapa.
MaccoBoe uuncio sapa. M3oTonsl
4.3.2 |PaamoakTUBHOCTG.

Anbda-pacmag: 7 X 275 Y + ;He,
bera-pacnan.

) A A 0 ~
DnekTponHBbIi P-pacman: ; X 57, Y + " e+v,,




) A A 0 &5
[osutponnki P-pacman: 7 X —,, Y + €+v,,

l'amma-usnyuenue

4.3.3 t
3aKoH paJMO0aKTUBHOTO pacmana: N (t) =N,-2T.
_t
[TycTh m - Macca paIMOaKTHBHOTO BemIecTBa. Torma m (t) =m,-27T
4.3.4 |Snepusic peakiuu. [leneHnre u CUHTE3 siep
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