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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalbHON pabdodeil MporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOAMMOCTb peaM3alli MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUTAHUPYEMBIE pe3yJbTaThl OCBOEHUA Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

« conepxanue yueOHoro npeamera «dusuka» no rogam o0yyeHusl.

®du3rka Kak Hayka O HauboJsiee OONMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTHKd, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHITIOJHEHUU UMHU Y4E€OHBIX HCCIIEIOBAaHUMN.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UMKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes  npuxnaownoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPIIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKAM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHH, a TaKXe OOCYXKICHHS
po0JIeM pallMOHATIBFHOTO TPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UUeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB H
INPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpaHMIAX
OPUMEHUMOCTH TEOpPUH, JJId OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CHCTeMHO-ICATENHPHOCTHBIN TIOX0I B Kypce (M3UKUA PeaM3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3aldd IKCIEPUMEHTATBHOU IESITEIHBHOCTH O0YYaroIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B IporpamMmme 1o (pusuke oObeIMHEHBI B OOMIMH CIMCOK YUYCHHMYECKUX
MpakTUYeCKuX padoT. BeIfeneHne B yKa3aHHOM TepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecca HUCXOsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm osTOM oOecreunBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEPKE
TIPEIJIOKCHHBIX THITOTE3.

bonbimioe BHUMaHUE yOENSETCA PEHICHUI0 PACYETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOHN (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMECHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK W WHTETpHUPYS 3HAHUS W3
pa3HBIX pasaenioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallud MPaKTHUKO-
OpHUEHTHPOBAHHOTO XapakKTepa.



B coorBerctBun ¢ TpeboBanusmu PDPI'OC COO k wmarepuanabHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA. B kaOuHeTe (U3MKK TODKHO OBITH
HEoOXoauMoOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opya0oBaHUE.

JleMoHCcTpanluOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAaET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIENOBAHNUS  M3y4YaeMbIX  SBJIEHUHW M  IPOLECCOB, HMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUII.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMUYECKUX NPAKTHUUYECKUX paldoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMILUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

« (opMuUpOBaHHE HHTEpPECa W CTPEMJICHHS OOy4aroluxcs K HayqYHOMY
U3YUYEHUIO MPUPOJbI, PAa3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pPa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

« (opMHUPOBAHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4CHUs
OCHOB CTPOEHHMSI MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

o (GopMHUpOBaHHE yMEHUN OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3NYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

« (dopMHupoOBaHUE TPEACTABICHUN O poiii (U3UKU [JIsl Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TIpUOOpETCHHUE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

o (dopMHpOBaHHE YMEHUH TNPUMEHITh TEOPETUUECKUE 3HAHUA IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;



e OCBOEHHE CIIOCOOOB PEIICHHs pAa3NUYHBIX 3aJad C SBHO 3aJaHHON
duznyecKkol Moneblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3manue QU3MIECKON MOJICIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TIOHMMaHUE (PU3NYECKHX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

« OBIAJCHHE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
bU3MYEeCKUX SKCICPUMEHTOB, aHAJIN3a W HHTEPIpETaruu UHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBUU ISl pa3BUTHS YMEHUN MPOCKTHO-UCCIIEIOBATEIHCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COAEPKAHUE OBYUYEHMUSA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupozae. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Ponp JKcriepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMS MPHUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MonenvupoBanue (U3MYECKUX SBICHUNM M TIpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb m mMecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1HU(PPOBBIE HN3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIE
JIaTYUKHU.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmKeHHE. OTHOCHUTENBHOCTh MEXaHHYECKOrO JIBHKCHUSL.
Cucrema otcuéra. Tpaekropus.



[lepemernienune, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKHM, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. I 'paduxu
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTM U IEPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUsI.

KpuBosmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYKHOCTH C IMOCTOSTHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBHYKEHUE CHAPSA0B, LIEITHBIE U PEMEHHBIE TIEPEIaYu.

Jlemoncmpayuu

Mopens cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapAKTEPHUCTHUK
JBH>KCHUSL.

[Tpeobpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue Tesn B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOJHOTrO MaJeHHUSL.

HampaBneHnue ckopocTy P IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHve COOTHOLIEHUS MEXKAY IIyTAMH, IPOMIECHHBIMUA TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBM>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKHUJIKOCTH.

N3ydenue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCcTH  [anmunes. Ilepeelii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuuu cui. Bropoit 3akon HeroToHa
JUI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectu. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIIEHUS NIPU JIBUKEHUHU TEJa B )KUJIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBH)KEHHE a0COJIFOTHO TBEPIOTO Tea.



MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyecknue yCTpPOWCTBa M MPAKTUYECKOE IPUMEHEHUE: NOAIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBreHNE UHEPIUU.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TE.

Bropoi 3axon HeroTona.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NMAJCHUH.

CpaBHeHME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

VY cnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3UHOBOM 00paslie, OT UX AePOPMALIHH.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAIlCHUS.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE MMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPTUSA YIIPYro
nedhopmupoBaHHOW — mpykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHple W HEMOTEHIMANbHbIE  CWibl.  CB3b  pabOTHI
HEMOTEHIUAIBHBIX CUJ C M3MEHEHUEM MEXAHUYECKOW SHEPrUM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUMU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBHXKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIruu
TeJla Ha MIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast Gu3nka 1 TEepMOJANHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [duddysusa. Xapakrep ABWKECHUA H
B3aMMOJEHCTBHSI YacTUIl BellecTBa. MOJeNn CTPOEHHs TIa30B, >KUIKOCTEH U
TBEPABIX T€T U OOBSICHEHHE CBOMCTB BEILLIECTBA HA OCHOBE ITUX Mojeneld. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUAEaNbHOro raza. AOCOJIOTHas TeMmIeparypa Kak mepa
CpellHE KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEPMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbiThl 10 MU PY3UN )KUIKOCTENW U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OneITsI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monens, nutrocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku



TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEabHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3TyYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEepeaaye.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoanHamMukn. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOkK u3 OYyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue >dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT Mo anuabaTHOMY paCIIUPEHHIO0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoii TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsL BJIAXXHOCTh BO3ayxa. HacelmeHHbIM map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. Kuakue kpuctamibl. CoBpeMmMeHHble Matepuaibl. [lnaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYUYCHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu MoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.



HabGnronenue HarpeBanus U MaBjieHUs] KPUCTAUIMYECKOTO BEIleCTBA.
JleMoHCTpalnus KpUCTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHblid 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULANA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
IOJIA.

PaGora cun  snektpocraruueckoro  mojs.  [lotenmuman.  PasHocTh
MOTCHIUANIOB. [IpOBOAHMKM © JIMINEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
Jvanexrpudyeckasl MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHudeckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUUECKass 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3auMonencTBre HaAEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThiecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenune. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIEHUE BEILECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.



Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJHUTOB.
DIEeKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIH3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKa U HaIIPSKECHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMemaHHOe COeTMHEHNE TTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca pusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIECTBIISIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumoTesa, (pu3myeckas BeIWMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIWA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI ¥ UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUWKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMALNS,
raJbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIUIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTHUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIe ~ MarHuThl.  B3auMoaelcTBHE  IMOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIAU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBre NpOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOM YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cusl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MWHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBMXKYILAsl CUJda HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. DICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.



ITIpaBuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHu4eckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MAarHUThl, 3JEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacTUIl, UHIYKIWOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTpOMarHuTHOM UHIYKIWH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeWCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyvHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPAaBHEHHUE TapMOHHYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMHU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIr'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpPsHDKEHUS.



Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpO3HEPruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUH 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTE€MaTUYECKUI MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHC mpu MOCIENOBAaTEIbHOM COCIMHEHHWH PE3UCTOpA, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TIPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakxius,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Panronokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHrueckue YyCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komne0Gmroieecs Te10 Kak UCTOYHUK 3BYKa.



HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiuid MeXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
YacTOTOM KOJEOAHHUIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yron IOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cseta. ClioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie u pacceuBaromve JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JUH3bI. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcClIoBUE HaOIIOIEHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHUYecKue YCTpOMCTBAa M MPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
¢oToanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKON, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacpOCTPAaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium crera.

HabOmronenne nucnepcuu cBera.

[TosryueHue criekTpa ¢ MOMOIIBIO TTPU3MBI.



[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yyuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3mepeHne nokasaress NpesioMIIEHNs CTEKIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanumar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
ITImanerapHas Mogmens aroMma. lloctrymatel bopa. M3nydenue u morioneHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.



TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl
Habnrogenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbpda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHIaMeHTalbHbIe B3aUMOJIEHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIINUX YaCTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCIEIOBATEIbHOCTH. 3aBHCHMOCTH «Macca —



CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u auxenune ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPEeNCHUs MOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponp ¢u3ukm u acTpoOHOMHH B SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJib (PU3HUECKON TEOpUr
B (OpMUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
¢bu3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsiETCS C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTEeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETTMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIE DBJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00MS TPEYrOJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MpuUpoie, KojeOaTelbHbIE
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paavanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®DusnMka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlmUXCAd PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HANpaBJICHUH
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UILIMKU 00YYaIOIIEeTroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMAaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpECaxX I'Pa)KAaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;



CIIOCOOHOCTh OLIEHHMBAaTh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTHUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JEATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

4) 3cTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON JesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTbh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI100aJIbHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJIJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyalIu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,



KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOM TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHATHUSIMH W METOJaMHU
bu3nYecKoil HayKH;

BJIAJI€Th HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/1auy,
BBIIBUTaTh TUINOTE3Y €€ peLIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaju3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETAlNni0 MHPOPMAlMU pPa3IMYHBIX BHUIOB U (popm
MIPEICTABJICHNUS,

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOCpeKEeHHs, TMPABOBBIX MW OJTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IHuHbIX (opMaTax ¢
y4€TOM Ha3zHayeHMsI HTHPOPMAIUH U LEJIEBOU ayAUTOPHUHU, BHIOMpPAsi ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHnKaTHBHBIC YHHBeEpPCcalbHbIe y4eOHbIE 1eHCTBHA:

OCYIIECTBIATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTaHMW30BHIBATH U
KOOPAMHHUPOBATh JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IJIaH JEHCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO y4YaCTHHMKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATENIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON padO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B O0JIaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESTEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BJIaJIeTh ~ HaBbIKAMH  TIO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyallid, BBIOOpA BEPHOTO
pEIICHMST;

yMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO NPHHUMATh PEIICHUS IO HX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHMX IMIPH aHAINU3E pe3yIhTaTOB
JeSTCIIbHOCTH,

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTrMx IIpU aHajdu3e pe3yJbTaToB
JeSATEeIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
nmo ¢u3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEIIIEKT, MIpeIoIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOIIEIO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C AIPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTEHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjiacce npeaMeTHbIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, UHEPIIMATIbHAS CHCTeMa OTCUYETa, aOCOIIOTHO TBEPIOE TETIO,



WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsJi IPU pelIeHuH (PU3NUECKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTH, HHEPIHs,
B3auMoOJIelicTBUE Tell, TUddy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEIT IPU HArpeBaHUM (OXJIKICHUH ), TETUIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COoCyl€, CBS3b MEXKAY MNapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPSI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
HMMITYJIbC T€JIa, KUHETUYECKAs SHEPTUs, MOTCHIHUAIbHAS SHEPTUsA, MEXaHUYECKas
paboTa, MexaHWYeCKas MOIIHOCTb; IIPH OINHCAHUM MPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIUYMHAMM;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YS (U3WUYECKUEe BEIMYMHBI: JaABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKAsi YHEPrUsi XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PPUIIMEHT MOJIe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
SBICHUS (TIPOILIECCHI), UCTIONB3Ys (PU3NUSCKUE BEITUUYMHBI: DJICKTPUYCCKUMA 3apsij,
BJIEKTPUYECKOE T0JIe, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIUAJIOB,;
NpU  OINHCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUsS] W EIUHUIIBI; YKa3biBaTh (HDOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOro Tsrotenus, I, I u III 3akonst HeroToHa,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPruu, 3aKOH COXPAHEHUsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO ABHKEHHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS MX OE€30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynupoBaTh MpobOieMy/3amady W TUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnuIl U rpaMKOB, AeJaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEJOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SBHO 3aJaHHON (DM3MYECKOW MOJENbIo,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TPECTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 30POBbSl U COOJIOCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo GU3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEUYHBIN JIEKTPUUECKUN 3apsl, Jy4Y CBETa, TOYECUHBI HCTOYHUK CBETA, sIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKHN U KBAHTOBOW (PU3MKH: AJIEKTpUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, IPSIMOJINHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHUE, INPEIOMIICHHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIKH, 3HEPrusl JJEKTPUYECKOIO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CHJla TOKa B IIpoliecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYUMHY C APYTUMHU
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3Ys
¢buznyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ NOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU ONUCAHWUU MPABWIBHO TPAaKTOBaTh (PU3UYECKUA CMBICIT



UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBL

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJCHHS, UCHONIB3Ys (hHU3HMUECKHE
3aKOHBI M MPUHIMIMBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MapaIebHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEIOMIICHUSI CBETAa, ypaBHEHUE DUHIITEHHa st GoTodddekrTa,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHUS HMIIYJIbCa, 3aKOH COXpPaHECHHS
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIlbl, 00JacTH)
PUMEHUMOCTH;

OTIPEIETSATH HANIPABIICHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIKCHIBaThb H300pa)KEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
MPOIIECCOB C MCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUI: TpPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHUs U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUMX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpOBAThH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAC TaONHIl U
rpauKoB, JAefaTh BbIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCHIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOUMBIC NIl e€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

peliaTh KaueCTBEHHbBIE 3a/1a4: BHICTPAUBATh JOTMUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pPAacCyKICHUU C OMOpOH Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;



HCIIOJIb30BaTh npu penieHuu Y4EOHBIX 3a71a4 COBpPEMEHHBIC
HH(pOpPMAITMOHHBIE TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEJICTaBIICHUS y4eOHOU U HAYYHO-TIONYJISIpHOW MHGOPMAIIUU, TTOJYyYCHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3audaTh yCIOBHS UX 0€30MacHOTO MCIIOJIb30BaHUS B MMOBCEIHEBHOM
JKU3HH;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHMS MO (U3UMKE B IMOBCETHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU OOpaIlleHUH ¢ TpudopaMu U TEXHUYECCKUMHU
YCTPOUCTBAMHM, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBHIIIOJIHEHHEM pPa3JIMYHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaAIMOHAIBLHO pacHpeacsTh O0O0S3aHHOCTH U
IJIAHUPOBATh JAEATCIBbHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmenoBanu KounuecTBo yacos DJIeKTPOHHbBIE
n/ © pasieion Bcer Konrtpoabnsl IIpakTuuecku (unppostre)
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThI
NMPOrpaMmbl pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
duznka u
bu6mmoreka [JOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAyYHOTO 9
MTO3HAHMS =
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2  JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI but6mmorekxa [IOK
2.3 = COXpaHEHHM B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny

18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

OcHOBBI
MOITeKYIIApHO- bu6mmoreka [JOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETUYECKOU 9
Teopuun
OCHOBBI bubmuorexa [JOK
3.2 TEPMOJIMHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTtHblie
COCTOSTHUS bubmuorexa [JOK
3.3  BemiecTna. 5 https://m.edsoo.ru/7f41bf7
da3oBbIe 2
TIEPEXOJIbI
Htoro no paznemny 24
Paznen 4. JIEKTPOJAUHAMUKA
DIIEKTPOCTATUK bubmorexa LIOK
4.1 . 10 1 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
ANEKTPUUCCKUN bubnnoreka [JOK
4.2 | Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpenax
Hroro no paszneny 22
PeszepBHOE Bpems 2 1
OBIIEE
KOJIMYECTBO
YACOB I1O 08 4 4
[MPOTPAMME
11 KJIACC
No | HauMeHoBamHe Kosun4yecTBo yacos DJIeKTPOHHbIE
(uudposbie)
n/  pasfeoB M TeM Bcer Konrpoabnbl IIpakTnueckn
1| NPOrpamMMbl 0 e padoThI e padoThI obpasopatebbie
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarsuTtHoe 1oJe. bu6nuoreka [IOK
1.1  DnexTpomarHUTHA 11 1 3 https://m.edsoo.ru/7f41c9
1 MHTYKIHS ic
Hroro no pazneny 11



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznen 2. KOJIEBAHUSA 1 BOJIHBI

MexaHu4eckue u bubmuorexa [JOK
2.1  SJEeKTpPOMAarHUTHBI 9 https://m.edsoo.ru/7f41c9
€ KosieOaHus 7c
MexaHu4eckue u bubmuorexa [JOK
2.2 DIEKTPOMarHUTHBI 5 1 https://m.edsoo.ru/7f41c9
€ BOJIHEI ic
bu6nmoreka [IOK
2.3  Ontuka 10 https://m.edsoo.ru/7f41c9
ic
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBEI
CIeHAaTBHOM bu6nmoreka [IOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOpUHU e
OTHOCUTEIHHOCTHU =
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA

OJIEMEHTBI bubnnoreka IIOK
4.1  KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
ONTHKHU 7c
bubnnoreka IIOK
4.2 = Ctpoenue aroma 4 https://m.edsoo.ru/7f41c9
ic
bu6nuoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
/c
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU

OJeMEHTHI bu6nmoreka [IOK
5.1  acTpoHOMHMHU U 7 1 https://m.edsoo.ru/7f41c9
acTpopu3uku 7c
Hroro no pazgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6nuoreka [IOK
0606
6.1 obanoee 4 https://m.edsoo.ru/7f41c9
MTOBTOPCHHE
7c
Hroro mo pazneny 4
PesepBHOE Bpems
OBILEE
KOJIMYECTBO 68 4
YACOBIIO

[TPO'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosauyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara P
uugposbie
n/ Tema ypoka Bce Konrtpoasn IIpakTHyec u3ydeH
oOpa3oBaTe/ibHbIE
n ro ble padoTbl  KHe padoThl M
pecypcsl
®usuka — Hayka
0 IIPUPOJE.
Hayunsbie bubnuoreka [IOK
METO/BI 1 https://m.edsoo.ru/ff0
MO3HaHUA c32e2
OKpPY’KaroIlEero
MHupa
Posb u mecto
¢buznku B
(dbopmupoBaHUU
COBPEMEHHOM bubnuoreka [IOK
Hay4HOU 1 https://m.edsoo.ru/ff0
KapTUHBI MUPA, B c33e6
MIPaKTUYECKOU
JESATEIBHOCTH
J0IeU
Mexanunyeckoe
JIBIKEHUE.
OTHOCHUTENBHOCT
b MEXaHUYECKOTO bubmorexa HOK
1 https://m.edsoo.ru/ff0
JBUKEHUS. 3508
IIepemenenue,
CKOpOCTb,
YCKOpEHHUE
PaBHOMepHOE bubmuorexa [IOK
MPSMOJIMHEUHOE 1 https://m.edsoo.ru/ff0
JIBH)KEHUE €3620
PaBHOyCKOpEHHO
. bubnmoreka [JOK
. 1 https://m.edsoo.ru/ff0
MPSMOJIMHEUHOE 0372
JBUYKEHUE
CBobonHoe
but6mmoreka [IOK
HaJicHUE.
1 https://m.edsoo.ru/ff0
Yckopenue
c39cc
CBOOOIHOTO



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

naacHus

Kpusonnnuelinoe
JIBHKCHUE.
TswKenie bu6nmoreka [IOK
7 . https://m.edsoo.ru/ff0
MaTepuaIbHOU c3ada
TOYKH IO
OKPY>KHOCTH
[Tpunimn
OTHOCHUTEIILHOCTH
lanumes. bu6nmoreka [IOK
8 WNuepunanbHble https://m.edsoo.ru/ff0
CUCTEMBI c3be8
orcuera. [IepBrIii
3akoH HproToHa
Macca tena.
Cuna. [Ipunnun
EZEGII;ITTZ;P;LII/II:IH bubnunoreka LIOK
9 https://m.edsoo.ru/ff0
3akoH HproToHa
c3be8
TUTST
MaTepuaIbHOU
TOYKH
Tpernu 3akoH
HboToHa uis bubnunoreka LIOK
10 MaTEpHATBHbIX https://m.edsoo.ru/ff0
c3be8
TOYEK
3akoH
BCEMHUPHOTO
Tsroterus. Cuna bubmotexa [JOK
11 rsxect. Tlepsas https://m.edsoo.ru/ff0
' €3d00
KOCMHUECKast
CKOPOCTH
Cuna ynpyrocru. bubnmnoreka HOK
12 3axon I'yka. Bec https://m.edsoo.ru/ff0
TEena c3el8
Cwuita TpeHusl.
Koadpunuent
Tpenus. Cuiia bubmuotexa [IOK
13 comportuBieHus https://m.edsoo.ru/ff0
IIpU IBUKEHUHU c3f76
TeJa B )KUJIKOCTH
WJIY Tase
[TocrynarensHoe bubmuotexa [IOK
14 | wu BpamarenbHOe https://m.edsoo.ru/ff0
NIBYKEHHE c41a6b



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

a0COJIFOTHO
TBEPIOTO TeIA.
MoOMEHT CHJIBI.
IIneuo cuisl.
VYcnosus
paBHOBECHUS
TBEPJIOTO TENa

15

16

17

18

Nmnynbe
MaTepUaIbHOMN
TOYKH, CUCTEMBI
MaTepualbHBIX
Touek. Mmmynse
CHJIBL. 3aKOH
COXpaHEHUS
HMITYJIbCA.
PeakTuBHOEC
JIBIDKCHHE
Pabora u
MOIIIHOCTG CHJIBI.
Kunernmueckas
SHEPTUs
MaTeprabHON
Touku. Teopema
00 U3MEHEHHH
KHHETUYECKON
SHEPTUU
IloTennmanpHast
SHEPTHS.
IloTennmanpHast
SHEPTHUSI YIIPYTO
nepopMupoBaHH
OU NPYKHUHBI.
ITorennuanpHas
SHEprus Tena
BOJIH3H
MMOBEPXHOCTH
3emin
IToreHmmanbpHBIE
H
HETIOTCHI[UAIbHEI
¢ cubl. CB3b
paboThI
HETOTECHIUAJIHLHEI
X CHI C
H3MEHEHUEM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c43d6

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c4502

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c46la

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

MEXaHUYEeCKOU
SHEPTUU CUCTEMBI
TeNn. 3aKOH
COXpaHEHUs
MEXaHU4YeCKOW
SHEPTHH

19

20

JlaGopaTopHas
paborta
«Hccnenosanue
CBSI3U pabOTHI
CHUJIBI C
HM3MEHEHUEM
MEXaHUYECKOU
SHEPTHH TeJla Ha
npumMepe
pacTsHKEHUS
PE3HMHOBOTO
KIYTa»
KoHntposbnas
pabota 1mo Teme
«Kunematuka.
JnHamMuka.
3aKOHBI
COXpaHEHUs B
MEXaHUKE

bubnuoreka [{OK
https://m.edsoo.ru/ffQ
c4b74

21

OcHoBHbBIE
ITOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
bpoyHnoBckoe
JBHOKCHUE.

Huddyszus

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c4dc?

22

23

Xapakrep
IBIKEHHUS U
B3aNMOJIEHCTBUSA
YaCTHI]
BCIIIECTBA.
Mopenu
CTPOEHUS Ira3oB,
JKUAKOCTEH U
TBEPABIX T
Macca monexy:.
KommuectBo
BCIIIECTBA.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

24

25

26

ITocTosiHHas
ABoraapo
TernoBoe
paBHOBECHE.
Temneparypa u
€€ U3MEpEHNe.
[IIxana
TeMmneparyp
Henscus
Wneanbueiii ra3 B
MKT. OcnoBHoe
ypaBHeHue MKT
AoGcomoTHas
TeMIeparypa Kak
Mepa cpesiHer
KUHETUYECKON
SHEpruu
JIBYOKCHUS
MOJICKYIL.
YpaBHeHue
MenneneeBa-
Knaneiipona

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c51le

27

3akoH JlanbTOHA.
["a30BBIC 3aKOHBI

28

JlaGopaTopHas
pabota
«HccnenoBanne
3aBHCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
pa3pexeHHOro
raza»

29

N3onporeccer B
UJieaIbHOM rase
" Uux
rpaduueckoe
Mpe/ICTaBIeHHE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c570e

30

BuyTtpenuss
SHEprus
TEpPMOJIMHAMUYEC
KOHW CUCTEMBI U
CITOCOOEI €€’
N3MCHCHMS.
KommuectBo

but6mmorexa [IOK
https://m.edsoo.ru/ff0
c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

TCIIJIOTHI U

pabora.
BuyTtpennss
JHEpPTrUs
OJTHOATOMHOTO
UJealIbHOTO Ta3a
B bu6nmoreka [IOK
31 S https://m.edsoo.ru/ff0
€5c36
VY nenbHas
TETUIOEMKOCTD
BEIIECTBA.
KoLiaectBo bubmuorexa [IOK
32 TeILIOTE D https://m.edsoo.ru/ff0
€5c36
Terionepeaye.
AnnabaTHBIA
rporecc
[TepBblii 3aK0H
TEPMOJUHAMUKU bubnuorexa [IOK
33 | wmero https://m.edsoo.ru/ff0
MIPUMEHEHHE K coefc
M30IIpoIeccam
HeobOpartumocts
MIPOLIECCOB B bubmmoreka [JOK
34 | npupone. Bropoit https://m.edsoo.ru/ff0
3aKOH 6230
TEPMOTUHAMUKH
[TpunIMI
. bubnmorexa LIOK
35 HeHCTBHf # KIIA https://m.edsoo.ru/ff0
TETIOBOM 6002
MaIIHHbI
36 [ukn Kapao u
ero KIIJ{
DKOJIOTHYECKHUE
37 | mpobiembl
TETIOIHEPTETHKH
O6006maromui
YpOK bubmuoreka [{OK
38 | «MonexynspHas https://m.edsoo.ru/ff0
¢usnka. OCHOBBI 6938
TEPMOTUHAMUKI
KonTponbHas
pabora 1o Teme bubmmnoreka [JOK
39  «MonekynsapHas https://m.edsoo.ru/ff0

¢usuka. OCHOBBI
TEPMOIAUHAMUKN>

c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

[TapoobpazoBanu

€ ¥ KOHJICHCAIIHsI. bubamorexa [OK
40 Venapene i https://m.edsoo.ru/ff0
c63b6
KHUTICHHE
AOconroTHas 1
OTHOCHUTEJIbHAS
bu6nunorexa LIOK
41 BIHAAHOCTD https://m.edso0.ru/ff0
BO3/IyXa. c64d8
Hacpiiennprit
nap
TBEpaoe Teno.
Kpucramnmuecku
€ 1 aMop(QHbIe
Tela.
AHuzotponus bubmmoreka [JOK
42  cBOWCTB https://m.edsoo.ru/ff0
KPHUCTAIIOB. c65f0
Kunkme
KpUCTAJUIBI.
CoBpeMeHHbIE
MaTepuabl
IInaBneHue u
KPUCTAJUTH3AIIHS.
V enbHas bu6nunoreka LIOK
43 Temora https://m.edsoo.ru/ff0
€6708
TIJIaBJICHUS.
CyOnumariust
VYpaBHeHue bubnnorexa [JOK
44  TtemioBOTO https://m.edso0.ru/ff0
Oananca €6820
OnexTpusanus
TeJl.
SmexTputecKuI bubmmnoreka [HOK
45 saps. Jla B https://m.edsoo.ru/ff0
‘ cébcc
AIEKTPUIECKUX
3aps/ioB
[IpoBoaHUKH,
TUDJICKTPUKU U
IIOJIYIIPOBOXHUKHU bubmuoreka [IOK
46  .3akoH https://m.edsoo.ru/ff0
COXpaHeHHs cbbcc
AIEKTPUUYECKOTO
3apsa
BzauMoneucTBue bubmorexa [IOK
47 https://m.edsoo.ru/ff0

3apsA70B. 3aKOH

cbeced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

48

49

50

Kynona.
ToyeuHbIH
BIEKTPUUYECKUU
3apsn
Hanpsxénnocts
AJIEKTPUYECKOTO
noJsst. [Ipuniun
CyNepHo3ULINU
AJIEKTPUYECKUX
noneu. JInauu
HaIPsHKEHHOCTH
Pabora cui
3JIEKTPOCTATHYEC
KOTI'O ITOJISL.
IloTrennumanin.
Pasznocth
MMOTSHIINAJIOB
[IpoBoaHMKY 1
JTUDJICKTPUKHU B
3JIEKTPOCTATHYEC
KOM II0JIC.
JusnekTpudecka
sl IPOHUIIAEMOCTb

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c6df2

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c6f00

bubnuoreka [IOK
https://m.edsoo.ru/ff0
c7018

51

52

DNEeKTPOEMKOCTb.
Kongencarop

DNEeKTPOEMKOCTh
TUIOCKOTO
KOHJIEHCATOA.
OHeprus
3apsHKEHHOTO
KOH/IeHCaTopa

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c7126

bubnmorexa LIOK
https://m.edsoo.ru/ff0
c72c0

53

54

JlaGopaTopHas
pabota
"Usmepenue
BIIEKTPOEMKOCTH
KoHAeHcaropa'
[TpunIMn
JIEUCTBUSA U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIUPOBAILHOTO
amnmapara,
CTPYHHOTO
TIPUHTEpA.
DNIEeKTpOCTaTHIEC



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

Kasl 3aIuTa.
3a3emiieHue
ANEKTPONPUOOPO
B
DNeKTpUUECKU

TOK, YCJIOBHUA €TI0

CYIIIECTBOBAHHUSI.
IlocTossHHEIN
Tok. CHuia Toka.
Hanpsixenue.
CormpoTuBieHue.
3axon Oma s
y4acTKa [enu

56

[TocnenoBarenbH
oe,
napaJulebHOe,
CMeIIaHHOe
COeIMHEHUE
MIPOBOTHUKOB.
JlaGopaTopHnas
pabora
«3yuenune
CMEIIaHHOTO
COETMHEHUS
PE3UCTOPOBY

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c74f0

57

Pabota u
MOII[HOCTb
ANEKTPUIECKOTO
TOKA. 3aKOH
Jxoynsa-Jlenna

1

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c7838

58

59

3akoH Oma aiis
MIOJIHOM
(3aMKHYTOM)
JJIEKTPUYECKON
uenu. Koporkoe
3aMBbIKaHUE.
JlaGoparopHas
paborta
«M3mepenue
OJIC ucroyHnka
TOKa U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS
DneKTpoHHas
MIPOBOIMMOCTD

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7ael



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

TBEPABIX
METaJUIOB.
3aBUCHUMOCTD
CONPOTHUBIICHUS
METaJUIOB OT
TEeMIIepaTypsbl.
CBepXxnpoBoaUM
OCTb

60

DIIEKTPUUYECKUN
TOK B BaKyyMe.
CaouictBa
3IEKTPOHHBIX
My4KOB

61

[TonynpoBoaHuk
H, UX
CcOOCTBEHHAA U
MpUMeCHas
MIPOBOANMOCT.
CsowuctBa p—Nn-
nepexo/a.
[TonynpoBoHHK
OBBIC MTPUOOPHI

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c84ae

62

DNEeKTpUYECKUH
TOK B pacTBOpax
U pacriiaBax
ANEKTPOJIUTOB.
DNEKTPOUTHYEC
Kast
JUCCOLIAITHS.
DNeKTpon3

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c82ba

63

64

ONEeKTPUUECKUH
TOK B rasax.
CamocTosiTenbHBI
WU
HECaMOCTOSITENTbH
BIU paspsn.
Momnnus. [1nazma
DNEeKTpUYECKUE
npuOopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE
pUMEHEHHE.
[IpaBuna
TEXHUKH
0€30MacHOCTH

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

O06001aromui
oK but6mmoreka [IOK
65 Zg ; 1 https://m.edsoo.ru/ffQ
JEKTPOAMHAMU c88be
Ka»
KoHntposbHas
pabora 1o Teme
«DNEKTPOCTATUK
. bubnunorexa LIOK
a. [locTosIHHBIN
66 N 1 1 https://m.edsoo.ru/ff0
ANEKTPUICCKUI
c8a8a
TOK. TOKH B
Pa3IUYHBIX
cpenax»
PesepBHbIii ypOK.
KontposnbHas bubmmoreka [JOK
67  pabota o Teme 1 1 https://m.edsoo.ru/ff0
"DneKTpoguHaAMHI c8c56
Ka"
Pe3epBHEI YyPOK.
0 60gmamm}llxlpﬁ bu6nunorexa LIOK
68 1 https://m.edsoo.ru/ffQ
YPOK 1O TeMaM c8f6e
10 xmacca
OBIIEE
KOJMYECTBO
68 4 4
YACOB I10
ITPOTPAMME
11 KVIACC
N KoanuecTBo 4acoB Jata 3;1;1(2[::)1::me
n/ Tema ypoka Bce KonrtpoabH IIpakTHyec u3ydeH ep
o0pa3oBaTejibHbIE
n ro ble pa0oTbl  Kue padoTbl  Ms
pecypchl
IlocTosiHHBIE
MAar"HuThl U UX
B3aHMOJICUCTBHE.
MaruuTtHoe 10JI€e.
bubmuorexa [JOK
Bexkrtop
1 . 1 https://m.edsoo.ru/ffOc
Mar"HuTHOM 9778
WHIYKIHH.
JInaun
MAarHUTHOH
WHTYKITAH
MarsuTtHoe 1oje bu6nmoreka [JOK
2 MIPOBOJHHKA C 1 https://m.edsoo.ru/ffOc

TOKOM. OTIBIT

98fe


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Opcrena.
B3aumoneiicteue
MIPOBOHHUKOB C
TOKOM
JlaGopatopnas
paborta
«3yuenue
MarHMTHOTO TOJIs
KaTYIIKH C
TOKOMY
[elictBue
MarHMTHOTO TIOJIS
Ha MPOBOJIHUK C
TokoM. Cuiia
Awmmepa.
JlaGopaTtopHas
pabora
«HccnenoBanue
JEUCTBUSA
MTOCTOSITHHOTO
Mar"uTa Ha
pPaMKy ¢ TOKOM»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
9ac0

JeicTBue
MarHUTHOTO TOJIS
Ha JBUKYIYIOCS
3apsKEHHYIO
gactuiy. Cuna
Jlopenma. Pabora
cunbl JlopeHna
DNeKTpOMaraHuTH
ast UHIYKIUS.
[Torok BekTOpa
MarHUTHOMN
naayknuu. O/1C
MHIYKIHUU. 3aKOH
AJIEKTPOMArHUTH
O MHIYKIINU
®dapanes

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
9df4

JlaGopatopHas
pabora
«ccnenoBanue
SIBJICHUS
AJIEKTPOMArHUTH
Ol MHIYKLIH»
NHAYKTUBHOCTS.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
al50

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

SIBnenne
CaMOMHAYKITUH.
SC
CaMOMHAYKITUH.
OHeprus
MarHUTHOTO TOJIA
KaTYUIKHU C
TOKOM.
DJIEKTPOMAarHuTH
o€ 1oJje
TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
[IOCTOSIHHBIE
MarHuThl,
3JE€KTPOMArHuTHI,
3JEKTPOJIBUTaTeN
b, YCKOPUTEIHU
3JI€MEHTAPHBIX
YacTHII,
WHTYKIIUOHHAs
1eyb

https://m.edsoo.ru/ffOc
a600

10

11

12

13

O06001aroIui
YPOK
«MarautHoe
moJe.
DNeKTpOMaraHuTH
ast MHIYKITUSD)
KoHntponbHas
pabota o Teme
«MaraurtHoe
moJe.
ONEeKTPOMarHuTH
ast MHIAYKITUS»
CB0OOIHEIE
MeXaHHYECKHE
KoJICOaHHs.
I'apmoHnueckue
KoJIeOaHMsI.
YpaBHeHue
rapMOHUYECKHUX
KoJIeOaHMIA.
[IpeBpaiienue
SHEPTHH
JlaboparopHas

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
ab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
ad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
af06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

pabota
«HccnenoBanue
3aBUCUMOCTH
MepUOJIa MAJIBIX
KosebaHuit Tpy3a
Ha HUTHU OT
JUTUHBI HUTH U
MAacchl Ipy3a»

14

KonebarenpHpin
KOHTYP.
CBoOoOHbBIE
ANEKTPOMArHUTH
bIC KOJIcOaHus B
HIeaabHOM
KoJie0aTeIbHOM
KOHTYpE.
AHanorust Mexuy
MeXaHNYECKUMHU
31
ANEKTPOMArHUTH
BIMH
KoJIe0aHUsIMHU

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc

b820

15

16

dopmyia
TomcoHna. 3akoH
COXpaHEHUs
SHEPTUH B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpE
[IpencraBnenue o
3aTyXaroumx
KoJIeOaHMSX.
BeinyxeHHBIE
MEXaHUYECKHUE
KOJICOaHHS.
Pe3onanc.
BeiHyX/1€HHBIE
AJIEKTPOMArHUTH
ble KoJIeOaHus

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc

b9c4

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc

bb86

17

IIepemeHHBIN
TOK.
CunyconaalibHbI
W IEPEMEHHBIN
TOK. MOIIHOCTB
MIEPEMEHHOTO

bu6mmorexa [IOK

https://m.edsoo.ru/ffOc

bd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

TOKA.
AMIUIUTYIHOE U
JICHCTBYIOLLEE
3HAUCHHUE CHIIBI
TOKA B
HaIpsDKEHUS

18

19

Tpancdopmarop.
[IpousBoacTBo,
nepenava u
norpebieHne
3JIEKTPUYECKON
SHEPTUU
YerpoiicTBo u
MIPaKTUIECKOe
MIPUMEHEHUE
ANEKTPUUYECKOTO
3BOHKA,
reHeparopa
MEPEMEHHOT0
TOKAa, JTUHUMN
3JIeKTpoIepead

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
c324

20

DKOJIOTHYECKHE
PHUCKU TIpU
MPOU3BOJICTBE
3IEKTPOIHEPTUH.
Kynberypa
HCIIOIL30BaHUS
AIEKTPOIHEPTUU
B TIOBCETHEBHON
JKU3HHA

21

MexaHu4decKue
BOJIHBI, YCIIOBHS
pacrpocTpaHeHu
s. [lepuon.
CxopocTb
pacrnpocTpaHeH!

s 1 IJIMHA BOJIHBI.

[Tonepeunsie u
IIPOJOJIbHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
cab4

22

3Byk. CKOpOCTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TemOp

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
ccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

3ByKa

23

DNeKTpOMaruHuTH
bIC BOJIHBI, UX
CBOUCTBA U
ckopocrts. [llkana
ANEKTPOMAarHuTH
BIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
cfe

24

[TpunIUIIBI
pPaaroOCBI3U U
TEJIEBUICHHUS.
PazButne
CPEJICTB CBSI3H.
Panmonokamus

25

26

KonTponbhas
paborta
«Konebanus u
BOJIHBI»
[IpssmonuneHoe
pacrpocTpaHeHue
CBETa B
OJTHOPOJIHOM
cpene. Toueunblii
HCTOYHUK CBETA.
Jlyd cBera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
c6f8

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
d350

27

OTtpaxxeHnue
CBeTa. 3aKOHBI
OTpaXKEHUS
CBeTa.
[TocTpoenne
M300pakKeHUH B
IIJIOCKOM 3€pKajie

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
d4e0

28

[Ipenomienue
cBera. IlonmHoe
BHYTpEHHEE
OTpaKEHUE.
[IpenenbHbIA
YTOJI TOJHOTO
BHYTPEHHETO
OTpaKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
d7fé

29

JlaGopaTopHnas
pabora
«M3mepenue
ToKa3aTenst
MIPETIOMIICHUS
CTEKJIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
dé67a



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

30

JIMH3EL
[Toctpoenue
M300paXeHU B
nun3e. Popmyia
TOHKOM JIMH3EI.
VBenuuenue
JIMH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
ddle

31

JlaGopaTopHas
paborta
«HccnenoBanue
CBOWCTB
M300paXeHUI B
JTUH3AX)

32

Hucnepcus
cBeta. CloXHBIN
cocTaB 0eJIoro
cBera. L[Ber.
JlaGopaTopHnas
pabora
«Habmronenue
JTUCTIEPCUH
CBETay»

33

34

HNuTtepdepennus
CBeTa.
Judpaxius
CBeETa.
JudpakiuonHas
perérka
[Tonepeunocts
CBETOBBIX BOJIH.
Ionspusanus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
ed22

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
fo2e

35

OnTuueckne
npuOopsl U
YCTpOMCTBA U
YCIIOBUS UX
0e301macHOTO
MIPUMECHCHHUS

36

I'panuwbl
MIPUMEHUMOCTHU
KJIAaCCUYECKOU
MEXaHUKH.
[TocTynmater
CIEeIIMaIbHON
TEOPHUH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
862



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCTHU

OTHOCUTENBHOCT

b

OJIHOBPEMEHHOCT bubnnoreka [JOK
37 | wu. 3amensnieHue https://m.edsoo.ru/ffOc

BpEMEHU U fad2

COKpalleHHe

JUTMHBI

DHeprus u

UMITYJTBC

PETATUBUCTCKOU

yacTuilbl. CBS3b bubmorexa LOK
38 https://m.edsoo.ru/ffOc

MacChl C ] fc68

SHEpPTUEH U

HUMITYJTECOM.

DHeprus NoKos

KonTponbnas

pabora «OnTuka.

OcCHOBEI bu6mmoreka [IOK
39 | cmenumanbHOU https://m.edsoo.ru/ffOc

TEOpUH f6f0

OTHOCHUTEIIbHOCTH

»

®DOTOHBI.

dopmyna bubnnoreka [JOK
40 | Ilnanka. DHeprus https://m.edsoo.ru/ffOc

U UMITYJIbC fel6

¢dboTtona

OTtkpbITHE U

HCCIICIOBAHUE bu6mmoreka [JOK
41 | doroapdekra. https://m.edsoo.ru/ffOc

OmnwiTe A. T ffc4

CroneroBa

3aKOHBI

dhoTorddekra.

YpaBHeHue

T — bubmuorexa [JOK
42 Porosbdexra, https://m.edsoo.ru/ff0

doi5e

«Kpachnas

TpaHUIa»

¢doroaddexra

JlaBiieHue cBera.

Orurrat 1 1L bubnuorexa [JOK
43 https://m.edsoo.ru/ff0

JleOenena.

XUMHUYECKOE

d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

JICUCTBUE CBETA

44

45

TexHuueckne
YCTpOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
(hoTOdJIEMEHT,
(dhoTomaTuuk,
COJHEYHas
Oarapes,
CBETOIHO/T
Pemenune 3amaq
10 TEME
«DJIIEeMEHTBI
KBaHTOBOM
OIITHKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d0302

46

Monens aToma
Tomcona. OnBITH
Pesepdopaa o
paccesHUIO o-
YaCTHII.
[Inanerapnas
MOJIENIb aTOMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d09la

47

[TocTtymater bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0
dOafa

48

N3nydyenue u
MOTJIOLEHUE
(hoTOHOB NpHU
nepexo/ie aToMa
C OJTHOTO YpOBHS
SHEPruu Ha
npyrou. Buzsl
CIIEKTPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

49

50

BonnoBsie
CBOMCTBA YaCTHII.
BomnHrl ne
Bpowums.
KopnyckynsipHo-
BOJIHOBOW
JTyalii3M.
CroHTaHHOE U
BBIHYKJICHHOE
W3JTy4YCHHE
OTtkpbITHE
paarOaKTUBHOCT
H. ONbITEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0
dOca8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
dofd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

Pesepdopaa mo
OIPEICIICHUIO
cocTasa
PaliOaKTUBHOTO
HU3IIYYEHUS

51

52

CaoricTBa anbda-
, 0eTa-, raMma-
U3ITy4eHUSI.
Biusaue
PaMOaKTUBHOCT
Y Ha JKUBBIE
OpTraHHU3MBI
OTtkpbiTHE
MPOTOHA U
HEUTpPOHA.
H3oTomsl.
Anbda-pacnaz.
DNEeKTPOHHBIN U
ITO3UTPOHHBIA
Oera-pacmaj.
l'amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1162

53

DHeprusi CBs3U
HYKJIOHOB B sI/Ipe.
Snepubie
peaKkiuu.
SAnepupd
peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
9KOJIOTUYECKUE
aCHEKTHI AECPHOU
SHEPTEeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d1356

54

OnemMeHTapHbIE
YaCTHUIIBL.
OTkpbITHE
MO3UTPOHA.
MeTtoap!
HaOII0ACHUS U
perucTpanuu
3JIEMEHTAPHBIX
gactull. Kpyrubrit
CTOJ
«DyHIaMeHTalb
HBIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

56

57

B3aMMOICHCTBHS.
Ennncreo
¢buznveckon
KapTUHBI MUPay
Bupg 3B€3mH0T0
HeoOa. Co3Be3nus,
SIPKUE 3BE3IBI,
IUIAHETHI, X
BUJIMMOE
JIBIKEHHE.
ConneuHas
cHCcTeMa
Comnnne.
Conneynas
AKTHUBHOCTb.
Hctounuk
sHepruu CosHIla
H 3BE3]

3BE3 1B, X
OCHOBHEIE
XapaKTEPUCTUKHU.
3BE31IbI TTIABHOU
IOCJIEIOBATEIBHO
ctu. Buyrpennee
CTPOEHHUE 3BE3.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUHN
H DBOIIONUH
CoHIa 1 3B€3

58

Mineunsin Iyt
— Hama
TI'anakTuka.
Ilonoxenue u
JIBIDKCHHE
ConHia B
I'amakTuke.
I'amakTuky.
UYepHble AbIphl B
siIpax rajJjakTUK

59

Bcenennas.
Paz0eranue
raJIakTHK.
Teopus
Bboapmoro




60

B3pbIBA.
PennkroBoe
W3JIy4eHHE.
Meraranaktuka
Hepemennsie
PpoOJIEMBI
aCTPOHOMUU

61

62

KonTposnbnas
paborta
«INIEMEHTBI
aCTPOHOMUU U
aCTPOPUUKI
O6o6maromui
ypok. Ponb
bu3uKH 1
aCTPOHOMUU B
YKOHOMHYECKOH,
TEXHOJIOTHYECKO
M, COIMAJIbHON B
ATUYECKOMN
chepax
JeSITeIbHOCTH
YeloBeKa

63

O06001aroIui
ypok. Ponb u
MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOI
Hay4HOU KapTHHE
Mupa

64

Oo6o0maromuit
ypok. Ponb
¢buznyeckoi
TEOpHH B
(dhopMUpoBaHUH
MIPEACTABICHUH O
¢buznueckoit
KapTHHE MHpa

65

O6o06maromuit
ypok. Mecto
¢buznyeckoi
KapTHHBI MUpPa B
olmeM psay
COBPEMEHHBIX
€CTEeCTBEHHO-




66

Hay4YHBIX
IIPEACTABICHUH O
Ipupoe
PesepBHbIii ypOK.
MarnutHO€ noie.
ONEeKTPOMarHuTH
ast ”HAYKLUs

67

68

Pe3epBHbIil ypok.
Ontuka. OCHOBEI
CIICLIMAJIbHOM
TEOPUH
OTHOCHTEILHOCTHU
Pesepnslii ypok.
KBanToBas
¢buzuka.
OEeMEHTBI
aCTPOHOMUU U
acTpo(u3HuKH

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1784

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon

penakimueii [TapdpenToeBoii H.A., AknimonepHoe obmecTBo «M31aTeascTBo

«IIpocsemienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox

penakiueit [TapdpentreBoii H.A., AkuinonepHoe ooiiectBo «M31aTenscTBo

«IIpocseieHue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

dusuka «Metons! perienus Gpu3nUeckux 3agau» Mactepckas yuyuTens/
H.N.30pun. — M.: BAKO, 2007.

®poHTaNbHBIE Ja00paTOpHBIE pabOTHI 10 Pu3nke B 7-11 knaccax
o0meoOpa3oBarenbHbIX yupexaeHusax: Ku. s yaurens / B.A. Bypos, 10.11.
Huk, b.C. 3BopeikuH u 1p.; noa pen. B.A. bByposa, I'.I'. Hukudoposa. — M.:

[IpocBemenue: Yueo. nmut., 1996.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/collection

http://www.gomulina.orc.ru/

http://ido.tsu.ru/schools/physmat



http://www.gomulina.orc.ru/
http://ido.tsu.ru/schools/physmat‌

