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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MPHUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKM — OTO HCIOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJISI W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJICIIbIO, TTO3BOJISIFOLINE MPUMEHSATh N3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM i1 CHUTyallMd IpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (UM3MKM WM B YCJIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHHUYECKHX MPAKTUYECKHX PadOT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI ~ U3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh HOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEeMJICHUS OOYy4YaIOMIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAYYHOIO MHMPOBO33PEHHS KaK pE3yibTara HW3YYECHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl ~ 3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHME CIOCOOOB pEIICHMs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOUIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEIEIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTI'0 MIO3HAHUA
®uszuka — Hayka o mpupojae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUM W TIporieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBoimHetHOe  nBWKEHWE. J[BHKEHWE  MaTepuasbHOM  TOYKHA 11O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aBuxkeHUs Tena, OpOIIEHHOIO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MPONACHHBIMU TEIOM 3a
MoCJe0BaTeIbHbIE paBHBIE TMPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  Ilepewiii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MAaCC B3aMOJICMCTBYIOIINX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMarnuu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpallEHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedbopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacCTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXEHHs vacTul raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMoauHaMuueckass cucreMa. BHYTpeHHSs dHEPIrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh PO1IeCCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIMS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmieHHbId map. YaelbHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaJuIM3auus. Y AelibHasl TeIioTa miasjieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYCHHUSI COBPEMEHHBIX MAaTEepUajoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npyu noHMKEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaekrpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanms Tel. OJIEKTpUYECKU 3apsa. JlBa BHIa DSIEKTPUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yleKTpuueckoro mois. I[IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsyKEHHOCTH AIIEKTPUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jvanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DSJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3aluTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENBHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBHKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHWE HCTOYHHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. Cob6cTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTH
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMenaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 Kkjacce oCyIIecTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKMA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOW XOJOJAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMKUKAa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapThHAa JWMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTrena. BzanmoaencTere npoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHON YaCTULB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJEKTPOABIKYIIAs CUJa HMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKyLIas  cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne NeMCTBUASI NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrota, amrmumryaa u Qaza KoJeOaHU.
[IpyXKVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYype. AHAJIOIMS MEXAY MEXaHWYECKUMU U
AIIEKTPOMAarHUTHbIMU KoneOanusimu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHUYEeCKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: U NpeaoMIICHHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME W ONTHYECKash cuila TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHWil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
Ycnouss HaOMIOMEHWS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoi ONMUKU



®otonbl. opmyna [Inanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOU. DHEPrUs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaameHTanpHble B3auMoAeicTBUs. EQMHCTBO (pU3HUECKOl KapTUHBI MUpAa.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum CojHiia U 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa60ua. Pazberanue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JJIsI OTIPENICIICHHS TTOJIOKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOM cpepax MesTeTbHOCTH YEIOBEKa, POJb M MECTO (PU3UKH
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUn
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYEeCKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpUPOJE, KoJjieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAINIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYSCKOM PEIIETKHA, CIEKTPAITbHBIA
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHUOHHAs I€Yb, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «Du3nMKay HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTH TOCTHIKEHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peAU3allMd OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIECHHOCTH, B TOM YHUCJIC B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pPa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpPa30BaHHIO B 00JIaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpoIiecce
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1M JCSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINOJHATH pabdOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHIMHU M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB ITO3HAHHSI,
BJIQIETh BUJAAMH JCATEIHHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €Tro
WHTEPIpPETAlU, MPEeoOpa3oBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pEeLICHHs, HAXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HECSITEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIATH IOUCK, AaHAIU3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMM B PEUIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHaYeHUsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JIESITENBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallMi W CMATr4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IMOHMMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHON M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh WU (QOPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMM  TO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHHA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIMOHATBHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI
K konny oOyuenus B 10 kiacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

e JIEMOHCTPHUpPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JHOIEM;

e VYYWUTHIBATH TPAHULIBI TMPUMEHEHUS H3YUYECHHBIX (U3UUYECKUX MOJIEIIEH:
MaTepHuaibHas TOUYKa, MHEPLHAIbHASL CUCTEMA OTCUETA, aOCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN I'a3, MOACIIA CTPOCHUS I'a30B, KUIKOCTEH U TBEPABIX TE,
TOUCYHBIN AJIEKTPUUECKUM 3aps IpU pelIeHUN PU3NYECKUX 3a]1a4;

e pacro3HaBaTh pU3NYECKHUE SBJICHUS (IIPOLECCH) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOM TEOpPUH  CTPOCHUS
BEIIECTBA W DJJEKTPOAUHAMHUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMAaJCHHE TeJ, IBHKEHHE IO
OKPYXHOCTH, WHEPIUS, B3auMojeicTBue Tei, auddys3us, OpOyHOBCKOE
JBI)KCHUE, CTPOCHHE JKUAKOCTEH W TBEPJIBIX TeJ, U3BMEHEHHE 00BhEMa Tem
Opyu HarpeBaHuu (OXJaXJEHHWU), TEIMJIOBOE pPABHOBECHE, HCIAPEHUE,
KOHJICHCAIUs, TIJIaBJICHUE, KPUCTAJUIM3aLNsl, KATIEHUE, BIAXKHOCTh BO3/1yXa,



MOBBIIIEHUE JABJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b
MEXKJly MapaMeTpaMHu COCTOSIHUSI Ta3a B M3OMPOIECCax, AJEKTpU3alus Tel,
B3aMMO/JICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3YS (DU3NYECKUE BEIMYMHBIL:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUa,
UMITYJILC Tejla, KUHETUYeCKass JHEprusi, MOTCHIHAIbHAS JHEPrus,
MEXaHW4ecKas paboTa, MEXaHW4YeCKas MOIIHOCTh;, TP  ONHCAHUHU
MpaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH, MX
0003HAYEHUsI W EIUHUIIBI, HAXOAUTHh (POPMYJIbI, CBA3BIBAIOLIUE JAAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIC CBOICTBA TEN U TEIUIOBBIC SIBICHUS,
UCIIOJB3Yys (pU3MUYECKUE BEIMYMHBI: JJABJIICHHE ra3za, TeMIleparypa, CpeaHsis
KHUHETUYECKast SHEPTHS Xa0TUYECKOTO JBUKECHHUS MOJIEKYI,
CpPEIHEKBAAPATUYHAS  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEILIOTHI,
BHYTPEHHsISI SHEprusi, padbora raza, Kod(PQUIMEHT MOJE3HOr0 ACHCTBUS
TEIJIOBOTO JABUTATENS; MPU OMUCAHUM MPABUWIBHO TPAKTOBATh (YU3NUYECKUI
CMBICJI HCTOJIb3YeMbIX BEJIWYMH, UX OOO3HAUECHUS U €IUHUIIbI, HAXOJUTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C JAPYTHUMH
BEIIMYMHAM;

OMHUCHIBATh  WU3YUYCHHBIE  DJIGKTPUYECKHUE  CBOICTBA  BEIIECTBA U
AIIEKTPUYECKUE SIBJICHUS (MPOIECCHI), UCTOJb3Yysl (PU3UUYECKUE BEIMUYMHBI:
ANEKTPUYECKUN  3apsii, DJJIEKTPUYECKOE II0JIe, HANpPsHKEHHOCTh — IOJS,
MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB; MPU ONMUCAHUH MPABUIBHO TPAKTOBATH
(bU3MYECKU CMBICT UCTIOIB3YEMbIX BETUYMH, UX 0003HAYCHUS U IUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3NUECKYI0 BEJIUYUHY C
JIPYTUMHU BETUYHMHAMH,

aHAMM3UPOBaTh (PU3MUECKUE TIPOIIECCHl U SBJICHUS, UCTIOJIBb3Ys (PU3HUECKHE
3aKOHBI M TPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3axonb
HbroTOoHA, 3aKOH COXpaHEHHUS! MEXaHUUYECKOW IHEPTrUM, 3aKOH COXPaHEHUS
UMITYJIbCa, TPUHLUI  CYNEPIO3UIMU  CHUJI, TPUHIIMI  PaBHOIPABUS
WHEPIUAJIBHBIX CHUCTEM OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMSI BEILIECTBA, TAa30BbIE 3aKOHBI, CBS3b CPEAHEH KHHETUYECKOU
DHEPTUU TEIJIOBOTO JIBIKCHMSI MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoH,
MEepBbIA  3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHHUS JJICKTPUUYECKOTrO
3apsina, 3akoH KysoHa, mpu ATOM pa3iaudaTh CJIOBECHYIO (OPMYJIHPOBKY
3aKOHA, €r0 MATEeMaTHYE€CKOE BBIPAKEHUE M YCIOBHS (TPaHUIIBI, 00JIacTH)
MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPUHITUIIBI JCUCTBUS MAalluH, NOPHOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pas3ivyaTrh yCIOBHSI HMX  0€30IacCHOTO
UCIIOJIb30BaHUs B TIOBCEIHEBHOM JKU3HH;

BBITIOJIHATh HKCIIEPUMEHTHI IO MCCIEIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOLIECCOB C UCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUM, PU 3TOM
dbopMynupoBath npoOieMy/3afady W THIOTE3y YYEOHOrO SKCIIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, TIPU
TOM BBIOMpATh ONTUMAJBHBIM CHOCOO U3MEPEHHUS M HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEIIHOCTEN N3MEPEHMU;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy (PU3NYECKUMH  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHM, TpU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl  MOJYYEHHOM  3aBUCUMOCTH
¢bu3nYecKuX BEIWYWMH B BHUAEC TaOIUIl U TpauKOB, AeiaTh BBIBOJBI IO
pe3yabTaTam UCCIeI0BaHuUS;

coO01aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEIECHUN UCCIEIOBAaHUN B
pamMKax y4yeOHOro 3KCIIEpUMEHTA, y4eOHO-UCCIIE10BATENbCKON U MPOEKTHOM
NESATEIbBHOCTH  C  HMCHOJb30BAaHUEM  U3MEPHUTENBHBIX  YCTPOMCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOW MOJIETBIO,
UCIIOJNIb3Ys (PU3MUECKHE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3aJlayu BIOMPATh (PU3NYECKYIO MOECIIb, BHIIACIATH (PU3HMUECKUE BETUYUHBI U
dopMyinbl, HeoOXonuMmble Uit €€ peleHUsl, MPOBOJUTH pacu€rbl U
OLIEHWBAThH PEATLHOCTD MOJyYEHHOTO 3HAYCHUS (DU3HUECKON BEIIUYUHBL
pemiatp Ka4yeCTBCHHBIE 3aJaun: BBICTPanBaTh JOTUYECKH
HENPOTUBOPEUMBYIO LEMNOYKY pPACCYX JACHUA C OMNOpPOH Ha H3yUEHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHPOPMAIIMOHHBIE  TEXHOJOTMH I TIOWCKAa, CTPYKTYpHpPOBaHWS,
UHTEpIIPETallud © TPEIACTABICHUS YYEOHOW U  HAYYHO-TIOMYJISIPHOU
uHdopMaIuK, TIOJYYCHHOW W3 PA3JIUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOTydyaeMyIo HH(POpMAIIIO;

NPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX W 3apYOCKHBIX yUEHBIX-(DU3HKOB
B pa3BUTUE HayKH, OOBSICHEHUE IMPOIECCOB OKPYXKAIOIIETO Mupa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
st obOecrieueHus: 0€30MAaCHOCTH TpW  oOpalieHuu ¢ Tnpubopamu U



TEXHHYSCKUMHU YCTPONCTBAMH, JIJII COXPAHCHHS 370POBBS U COOJIOICHWSI
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIICH Cpee;

paboTaTh B TpPYIIe C BBIIOJHECHHUEM pa3JIMIHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTY TPYIIIbI, PAIIMOHAIBLHO PACIPEIeATh 00I3aHHOCTH U
IUIAHUPOBATh JIEATCIBHOCTh B HECTAHJAPTHBIX CHUTYallMsIX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXJOr0 W3 YYACTHHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMOi TPOOIeMBI.

K koHiy oOydenus B 11 KJiacce mpeMETHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha NMPUMEPAX pOJIb U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
M TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTH JIOJIEH, LEIOCTHOCTh H
€IMHCTBO (PM3NYECKON KApTUHBI MUPA;

YUUTBHIBaTh TPaAHUIBl MPUMEHEHHUS] M3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIA AJEKTPUYECKUN 3apsll, Jyd CBETA, TOUYCUHBIM HMCTOYHHK CBETA,
AJlepHasl MOJENb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO sipa NpH PELIEHUU
bu3nUecKux 3aaay;

pacrno3HaBaTh (U3NYECKUE ABJICHUS (IIPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  DJJIEKTPOJMHAMHMKMA W KBAaHTOBOW (PM3UKU: DIIEKTpUYECKas
IIPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEUCTBUS
TOKa, B3aUMOJICMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAsI MHAYKIMS, ACHCTBUE
MarHuTHOIO IIOJIsl HAa IIPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsf,
JIEKTPOMArHUTHBIE Kosie0aHus " BOJIHBI, IPSIMOJINHEWHOE
pacnpocTpaHEHUE CBETa, OTpaKeHHE, IMpeJOMIICHHE, WHTepQepeHus,
mupakiys U MoJsipu3anusl CBETa, AMCIEepCUs CBETa, (HOTOIEKTPUUECKUN
addext (pororddexrt), cBEeTOBOE NaBlieHHE, BO3HUKHOBEHUE JTMHEUUATOTO
CIEKTpa  aroMa  BOJOPOJA,  €CTECTBEHHass WM HCKYCCTBEHHas
PaaOAKTUBHOCTH;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE, JJIEKTPUYECKYIO MPOBOJMMOCTh  pa3IMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  ABJICHHS  (MIPOLIECCHl), HCMOJNB3Ys  (U3UUYECKUE
BEJIMYMHBIL: IEKTPUUECKUI 3apsij, CUjla TOKA, SJIEKTPUUECKOE HaIPSIKEHUE,
IIEKTPUYECKOE COINPOTHUBJICHUE, Pa3HOCTh NOTEHIAJIOB,
ANEKTPOJBMKYILAS CUJla, paboTa TOKA, MHIYKIMS MArHUTHOTO TOJIs, CHJIa
Awmnepa, cuna  JlopeHuna, WHIYKTUBHOCTh  KAaTyIIKW,  DHEpPrus
AJIEKTPUYECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M 4YacToTa KoJieOaHWil B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B IMPOLIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHuii, (POKyCHOE pacCTOSIHUE U ONTHYECKas Cuiia
JUH3bI, TpPU ONHCAHUU MPABUJIBHO TPAKTOBAaTh (PUINYECKUN CMBICI



UCIIOJIB3YEMBIX BEJIMYMH, WX OO0O3HAYCHWS W CIWHUIIBI, YKa3bIBaTh
dbopMyIIBI, CBS3BIBAIONINE JAaHHYI (U3UYECKYI0 BEIHYUHY C APYTHMH
BEJIMYMHAMU;

ONMKCHIBATh M3YyYEHHBIE KBAHTOBBIC SIBICHUS M TMPOIECCH, HCIOJIb3Ys
bu3nYecKkue BETUYUHBL: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI
W YacToTa CBETa, DHEPrUsS W HMMMYJIhC (POTOHA, TMEPUON MOJIypacraja,
SHEPrusi CBA3M ATOMHBIX SJEp, MPU OMHCAHWU TPABWIBHO TPaKTOBAThH
(bu3MYeCcKuil CMBICT HCTOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €IUHULIbI,
yKa3blBaTh (POPMYIJIbI, CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BETUYMHAMU, BBIYUCIIATH 3HaUeHUE (QPU3UUYECKON BEJIUYUHBI,
aHANMM3UPOBaTh (PU3MUECKHUE TPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3HUECKHE
3aKOHbI M TPUHIUNBE: 3akoH Owma, 3aKOHBI TOCJIEIOBATEIBHOTO U
MapajuielIbHOTO COEIUHEHHS MPOBOJHUKOB, 3aKOH Jlkoyns—JleHua, 3akoH
AIEKTPOMAarHUTHOM HMHAYKIIUMHU, 3aKOH MPSIMOJIMHEMHOTO paclpOCTpPaHEHUS
CBETA, 3aKOHBI OTPaXCHUSI CBETA, 3aKOHBI MPEIOMJICHUSI CBETA, YpPaBHEHUE
OiiHmreliHa 111 GoTo3Pdekra, 3aKOH COXpPAHEHUs SHEPrHH, 3aKOH
COXpPAHEHHS MMITYJIbCA, 3aKOH COXPAHEHUS JICKTPUUYECKOro 3apsiaa, 3aKOH
COXpaHEHHSI MAacCOBOrO YHWCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOIO
pacnaza, Mpyu ITOM pas3iiuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE  BBIPAKEHHME W ycJioBUS  (TpaHMIbl, 00JacTH)
MPUMEHUMOCTH;

ONpENENATh HANpaBICHUE BEKTOpa HHAYKIMM  MarHUTHOTO  MOJs
MIPOBOJHUKA C TOKOM, CHIIbl AMrepa v cuiibl JlopeHiia;

CTPOUTh W ONHUCHIBaTh HM300pa)KE€HHE, CO3JaBaeMO€ IIJIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI TI0 HCCIEIOBaHUIO (DU3UYECKUX SBJICHUU U
MPOIIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: MPU 3TOM
dbopmynHpoBaTh TpobdiieMy/3agady M THIOTE3Y Y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEAJIOAKEHHOTO 000pYI0BaHUSI, TPOBOJUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHbBIEC U3MEPEHUs (PU3UUECKUX BEJIIMUUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO UW3MEPEHHUS U UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MUECKUX BEJIWYMH C HCIOJb30BAHUEM
NPSIMBIX U3MEPEHUM: MPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUpPOBATh
pE3yNbTaThl TIOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE
Tabnuil 1 rpauKoB, ACNIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCICIOBAHMS;
coOTI01aTh TIpaBmiIa 0€30MaCHOTO TpyAa MPY MPOBEICHUN MCCIIEI0OBaHHM B
paMKax y4eOHOTro SKCIEpUMEHTa, Y4eOHO-UCCIIEA0BATEIBLCKOM U TPOCKTHOM



NEATEIbHOCTH C  HCIOJb30BAHUEM  U3MEPUTEIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJlaHHOM (U3NYECKOM MOJEINbIO,
UCIOJIB3Ysl (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS
3aJ1a4M BBIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUUMHBI U
dbopMynbl, HeoOXomuMmble Uit €€ pelieHUsl, MPOBOJUTH pacu€Thl U
OLIEHMBATh PEATLHOCTD MOJyYEHHOTO 3HAUCHUS (PU3HUECKON BEIUYUHBL
pewiarsb KauyeCTBECHHBIE 3aJ1a4yu: BBICTPAUBATh JIOTHUYECKH
HEIIPOTUBOPEUYMBYIO [ETIOYKY PACCYXKACHUM C OINOPOM Ha W3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBIICHUS;

UCIIOJIB30BaTh  NpPU  pPEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE  TEXHOJOTMH  JJIl  TOMCKa, CTPYKTYypUpOBaHUS,
UHTEpPIpPETallud M TPEACTaBICHUS Y4YeOHOH W Hay4YHO-IOIYJISIPHOU
uHbOpMaIlMy, TOJYYEHHOW U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBaTh MOJYyYaEMYIO HH(POpMALIO;

OOBSACHATh MPUHUMUIBI JEUCTBHS MalllUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ivyaTh YCIOBUA WX OE€30MaCHOr0 MCIHOJIb30BaHUS B
IIOBCEHEBHOM KU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Ppa3BUTHUE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
uisi  oOecrieueHusi 0€30MacCHOCTH TpU  oOpalieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, JJIsi COXpPaHEHMs 3[0POBbSI U COOIIOJCHHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

paboTatb B TpynIne C BBIIOJIHEHHUEM PA3JIHYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYIIIbI, PAalMOHAIBHO PACHpPEeNiATh 00sI3aHHOCTU U
IUIAHUPOBATH JIEATEJILHOCTh B HECTaHAAPTHBIX CHUTyalHUsAX, aJeKBATHO
OLICHMBATh BKJAJ KaXJIOr0 U3 YYaCTHUKOB TpPYIINbl B pEIICHUE
paccMaTpuBaeMoi MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE BocnurareabHblit

HanmMmeHnoBanue

Ne (undposbie) MOTEHU A
pa3iesioB U TeM Kontpoabubie IIpakTuueckue

n/n Bceero oOpa3oBaTesibHbIE (BuaBI/ popMBI
NMPOrpamMMbl padoThI padoThbI

pecypcbl AesITeJIbHOCTH)
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®dusnKa U METOJIbI 2 0 0 bubnuotexa [JOK YCTaHOBJICHHE

HAYYHOT'O MIO3HAHUS https://m.edsoo.ru/7f41bf72 ~ nosepurenbHBIX

MockoBckas

AJIEKTPOHHAS IIKOJIa
MDOIII
https://school.mos.ru/

OTHOILECHUN MEXTY
YUUTEIIEM U €ro
Y4EHHKaMH,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCIIPHSITHIO
yUYaIIAMUCS
TpeOoBaHUil U
npocb0 yuuress,
HPUBJICUYECHUIO UX
BHUMaHHUS K
o0cyxmaemMoil Ha
ypoKe
nHpopmanuu,
AKTUBU3AINH UX
II03HABATEIbHOU
JeSITebHOCTH

Hroro 1o pasneny 2



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

Pa3nean 2. MEXAHUKA

2.1 Kunemaruka bu6mmoreka [JOK noOyXacHNE
https://m.edso0.ru/7f41bf72 | mKOALHUKOB
MockoBckast co0Jr01aTh Ha
AJICKTPOHHAS IIIKOJIa ypOKe
MOIII OOIIeNTPUHSATHIC
https://school.mos.ru/ HOPMBI [TOBEICHUS,
npaBujIa OOIICHUS
CO CTapUIUMU
(yuutensimu) u
CBEPCTHUKAMH
(LLIKOJIBHUKAMHU),
TIPHHITATTBI
yueOHOU
JUCIUILUIAHBI 1
caMOOpraHu3aI1
2.2 Junamuka bubnuoteka [JOK MIPUBJICUCHUE
https://m.edso0.ru/7f41bf72 | BHuMaHus
MockoBckast IIKOJIbHUKOB K

AJIEKTPOHHAS IIIKOJIa
MDOIII
https://school.mos.ru/

LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHM3aIys UxX
paboThl ¢
MOJIy4aeMou Ha
YPOKE COLMaIbHO
3HAYMMOU
uHpopmanuei —



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

2.3

3aKOoHEBI COXpaHCHH B
MCXAaHHUKEC

bubmuorexka [JOK
https://m.edsoo.ru/7f41bf72

MockoBcKas
AJICKTPOHHAS IIIKOJIa
MBI
https://school.mos.ru/

WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAHUSI
YYaIMMHICS CBOETO
MHEHHUS T10 €€
HIOBOJLY, BEIPAOOTKH
CBOETO K Heilt
OTHOIICHUS

HCIOJIL30BaHHE
BOCIIUTATEIbHBIX
BO3MOXKHOCTECH
COJIepKaHUs
yueOHOro
nmpeaMeTa yepe3
JIEMOHCTPALHIO
JETSM IIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIFOOHS U
T00pOCEePIEIHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIs
YTEHHMS, 33124 JUIS
pelieHus,
poOIEMHBIX
CUTYalHH ISt
00CyX/ICHUS B



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

KJIacce

Uroro no pazgeny
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Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

9

0

1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

MockoBckas
SJICKTPOHHAs IIKOJIa
MBI
https://school.mos.ru/

IpUMEHEHHE Ha
ypoke
WHTEPaKTHBHBIX
¢dopm paboTHI
yUaIIUXCS:
MHTEIJICKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABaTEJIbHYIO
MOTHBALIUIO
IIKOJBHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAIOT
yUYaInuMCst
BO3MOXHOCTb
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMaJiora;
IpyNIoBOi paboThI
Wiy paboTHI B
napax, KOTOpble
y4ar IKOJIHHUKOB
KOMaHJHOU padoTe
U B3aUMOJICHCTBUIO
C IpYTUMH JI€ThbMH



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

3.2

3.3

OCHOBBI TEPMOIMHAMUKHU

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBLIe
MepexX oAbl

10

5

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72
MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

BKJIFOYEHHE B YPOK
UTPOBBIX
polenyp, KOTOpbie
IIOMOTalOT
nojiepKaTh
MOTHBAIIMIO JCTCH
K MOJYYEHUIO
3HAHUI,
HaJIQXKUBAHUIO
MMO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
KJ1acce, IOMOIaroT
YCTaHOBJICHHUIO
no0poXkKenaTeTbHOU
aTMocQepsl BO
BpeMs ypokKa
OpraHu3alus
medcra
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUaIuxcs HaJ[ UX
HEYCTEeBAIOIIUMHU
OJHOKJIaCCHUKAMH,
biE:1 )11 (S §0)
MIKOJIBLHUKAM
COLIMAJILHO
3HAUYUMBIN OIBIT
COTPY/HUYECTBA U
B3aNMMHOM ITOMOIIIH



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

4.1 DNeKTpOCTaTUKA

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

YCTaHOBJICHUE
JIOBEPUTEITBHBIX
OTHOUIIECHUNA MEXIY
YUHUTEJIEM U €0
YYCHHKaMHU,
CHOCOOCTBYIOLINX
MIO3UTUBHOMY
BOCTIPHUSTHIO
yYauMHUCs
TpeboBaHU U
IpOCKO yuuTens,
MPUBJICYCHHUIO UX
BHUMAaHHUS K
oOcyxaaemMoi Ha
ypoKe
uH(popMaluuy,
AKTHUBM3AILMH UX
IMO3HaBaTCIILHOM
JIEeATeIIbHOCTH

4.2 [TocTostHHBII
anexkTpudeckuii Tok. Toku
B Pa3JIMYHBIX CpEJax

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
MockoBckas

ANIEKTPOHHAS IIKOJIa
MOIII
https://school.mos.ru/

noOy>xJ1eHue
IIKOJIbHUKOB
coOIro1aTh Ha
ypoKe
OO0IIeNPUHSATHIE
HOPMBI TOBE/ICHUS,
npaBuiIa OOIICHHS
CO CTapUINMHU



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

Hroro no pasaceiny
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(yuurensmu) u
CBEPCTHUKAMHU
(IIKOJIBHUKAMH ),
MPUHIIUIIBI
yaeOHOU
JTVCIUTUTMHBL U
CcaMOOpTaHU3aINH

Pa3znen 5. OGOBIIAIOIIEE IOBTOPEHUE
5.1 Oo6o061maroee

IIOBTOPCHUC

2

bubmuoreka [JOK
https://m.edsoo.ru/7f41b112

MockoBcKas
AJIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

UHUIIMHPOBAHUE U
HOJIIEPIKKA
UCCIIEIOBATENBCKOMN
JEeSTEIIbHOCTH
IIKOJILHUKOB B
pamKax
peaM3a UMU
WHIMBUTYAIbHBIX U
TPYIIOBBIX
HCCIIEJIOBATEIILCKUX
MPOEKTOB, UTO JACT
HIKOJIEHUKAM
BO3MO>XHOCTh
pruoOpPECTH HABBIK
CaMOCTOSITEITFHOTO
pelIeHus
TEOPETUUYECKON
po0OJIeMBbl, HaBBIK
TeHepUPOBAHUS U
oopmIIeHUS



https://m.edsoo.ru/7f41b112
https://school.mos.ru/

COOCTBEHHBIX HIEH,
HaBBIK
YBaKHTEIHLHOTO
OTHOILIEHHS K
YYXKUM HJICSIM,
0(OpPMIICHHBIM B
paboTtax npyrux
HCCIIeI0BaTeICH,
HaBBIK ITyOJIMYHOTO
BBICTYIIJICHHS
nepes ayIuToOpHeH,
apryMEHTHPOBaHUS
U OTCTaMBaHUS
CBOCH TOYKHU

3peHUs
Hroro 2
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3ieioB
n/n U TeM MPOrpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

BocnurareabHbIH
MOTEHIHAJI
(BuaBI/ popMBI
J1esITeIbHOCTH)

11

WHIYKIIHS

MaruauTHOE noJie.
DneKTpoMarHuTHas

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
MockoBckas

BJIGKTPOHHaSI IIKOJIa
MDOIII
https://school.mos.ru/

YCTaHOBJICHHE
JIOBEPUTEITBHBIX
OTHOIICHUN MEXIY
YUUTEJIEM U €ro
YUEHUKAMU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPUSTHIO
yYanuMHUCs
TpeboBaHUM U
npocb0 yuuress,
MPUBJICYCHHUIO MX
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoKe
uH(popMaluy,
AKTUBH3AIH HX
MO3HABATEIbHON
NESATSIIbHOCTH

Hroro no paszneny

11

Paszpnen 2. KOJIEBAHUA U BOJIHbBI



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

2.1

2.2

Mexanuueckue u
3JICKTPOMAarHUTHHIC
KOJIeOaHusA

Mexannueckue u

QJICKTPOMATrHUTHBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBcKkast

AJIEKTPOHHAS IIIKOJIa
MDIII
https://school.mos.ru/

noOyxeHue
HIKOJIbHUKOB
co0Ir01aTh Ha
ypoke
0OIIENTPUHSATHIE
HOPMBI TTOBEICHHSI,
paBwJia OOIICHUS
CO CTapIIuMHU
(yuurensmu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMH ),
MPUHIIUIIBI
yueOHOU
JTUCIUIUIMHBL U
caMOOpraHu3aIuu

MIPUBJICYCHUE
BHUMaHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
acreKkTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aIms ux
paboThI ¢
IOJIy4aeMou Ha
YPOKE COLUaIbHO
3HAaYUMOU
nHpopmanuen —
WHUIIMAPOBAHUE €€
o0cyxIeHus,



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

2.3

OnTuka

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MODIII
https://school.mos.ru/

BBICKA3bIBaHMS
YYaIIUMHKCS CBOETO
MHEHHS I10 €€
MOBOJTY, BEIPAOOTKHU
CBOEIO K Hel
OTHOIIIEHUS

HCIOJIL30BaHHE
BOCIIUTATEIBHBIX
BO3MO>KHOCTEH
coJiepKaHus
yueOHOro
npeaMeTa uepe3
JIEMOHCTPALIIIO
JETSIM IIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00pOCEePIEYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJIsI
YTE€HUs, 3a1a4 s
pelieHus,
POOJIEMHBIX
CUTYalHH I
00CyX/ICHUS B
Kjacce



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

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJILHOM TEO
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PUN OTHOCUTEJBHOCTHU

3.1

OCHOBBI CrIELIHAIbHOM
TEOPUU OTHOCUTEIIEHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

NPUMECHECHHE Ha
ypoke
MHTEPAaKTUBHBIX
dhopm paboThI
yUalmxcs:
UHTEIJIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIITHX
M03HABATEIIBHYIO
MOTHBAIIHIO
HIKOJIbHUKOB;
JUCKYCCUH,
KOTOpBIE JAt0T
yyanmmcst
BO3MOYXHOCTh
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JTAJIora;
TPYMNIOBOI pabOThI
WIN pabOTHI B
napax, KOTopble
ydaT IKOJHLHUKOB
KOMaHJHOU paboTe
U B3aUMOJICUCTBUIO
C IPYTUMH JIeTbMHU



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

Hroro no pazneny

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1

4.2

DIeMEHTHI KBAHTOBOU
OIITUKU

Crpoenue atoma

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBcKas
AJNIEKTPOHHAS IIKOJIa
MBI
https://school.mos.ru/

BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp, KOTopsie
MOMOTal0T
HNOJIEPKATh
MOTHBAIIMIO JIeTeH
K TTOJIY4CHUIO
3HAHHIA,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHONIEHUN B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
T0OposKeNnaTeTbHON
aTMocdepsl BO
BpeMs ypoKa
OpraHHu3aIus
medcra
MOTHBHPOBAHHBIX H
IPYAUPOBAHHBIX
yUanmxcs HajJ uX
HEYCIICBAOIIHMH
OJTHOKJIACCHUKaMH,
JTAIOILIETO
HIKOJIEHUKAM
COLIMATILHO



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

3HAYUMBINA OMBIT
COTPYJIHHUYECTBA U
B3aMHOMU ITOMOIIIN

4.3

ATtoMHOE S71pOo

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

NpUMEHEeHHEe Ha
ypoke
MHTEPaKTUBHBIX
dhopm paboThI
y4aluxcs:
UHTEJUIEKTYaIbHbBIX
urp,
CTHUMYJIUPYIOIIAX
MI03HABATEIBHYIO
MOTHBAIUIO
IIKOJBHUKOB;
JUCKYCCUH,
KOTOpbIE AI0T
y4aluMmcst
BO3MOXHOCTb
nproOpecTH ONBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMaJiora;
IpyNnoBoi paboThl
WIN pabOTHI B
napax, KOTopble
y4aT HIKOJIbHUKOB
KOMaHHOH paboTe
¥ B3aUMOJICHCTBHIO
C IPYTUMU IETHMH



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

Hroro no pazneny
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Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMEeHTHl aCTPOHOMUU U
acTpo(hU3HUKH

7

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MockoBckas

AJIEKTPOHHAS IIKOJIa
MDIII
https://school.mos.ru/

MIPUBJICYCHHE
BHUMaHUS
HIKOJILHUKOB K
EHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpTraHHU3aIHs HX
paboThl ¢
MOJIy4aeMou Ha
YpOKE COLUaIbHO
3HAYUMOM
nHpopmanmen —
UHUIIUHIPOBAHUE €€
o0cyx1eHus,
BBICKA3bIBAHUS
YYaIIUMHCS CBOETO
MHEHHUS TI0 ee
MOBOJTY, BEIPaOOTKH
CBOET0 K HEN
OTHOIICHUS

Uroro no pazgeny

Pa3nesn 6. OBOBIIAIOIIEE ITOB

7
TOPEHHUE

6.1 O06o06aroree TOBTOPEHUE

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
MockoBckas

I/IHI/IIII/II/IPOBaHI/Ie nu
MOJIIEPKKA
HUCCIIENOBATEILCKON



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

QJICKTPOHHAA IIKOJIa

MOII
https://school.mos.ru/

JeSITeIbHOCTH
HIKOJILHUKOB B
pamKax
peanuzaiuy UMu
WHAUBUAYAJIbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIbCKIX
IPOEKTOB, YTO AACT
IIKOJIEHUKAM
BO3MOXHOCTb
pUOOPECTU HABBIK
CaMOCTOSITEILHOTO
peleHus
TEOPETUUYECKOMN
pOOJIEMBbI, HABBIK
TCHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBXXUTETHLHOTO
OTHOIICHUS K
YYXKUM HJICIM,
0(hOpMIICHHBIM B
paboTax Ipyrux
HCCIIe0BaTEIICH,
HaBbIK TyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopHuei,
apryMEeHTUPOBAHHUS
U OTCTAauBaHUs



https://school.mos.ru/

CBOEH TOUKU
3peHus

Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA
» @usuka, 10 wmacc/ Msaxumes I'.5., byxoBuer b.b., Corckuit H.H. mox
penakmuer IlapdentreBori H.A., AxknuonepHoe oOmiectBo «M3maaTenbcTBO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

®duzuka, 10 - 11 knacc: noypounoe minanuposanue/ B.®. [unos/

AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienue
®uzuka. 3agaunuk. 10-11 kmaceel/ A.IL. PeimkxeBuy/ MU3narensctBo «/Ipodar

®dusuka. [Toypounsie pazpadbotku. 10 knacc/ FO.A. CaypoB/ AKinoHepHOE

O6IH€CTBO «M3parenbcTBO ((HpOCBeIHeHI/IG»

®uzuka. [loypounsie pazpadbotku. 11 knace/ FO.A. Caypos/ AkunonepHoe

obmectBo «M3aatenbeTBo «IIpocBemenne»

®uzuka. Kontponb 3HaHui, yMeHuil 1 HaBbIKOB yyamuxcs 10-11 knace/ B.A.

3ab6otuH, B.H. Komuccapos. / M3natenbctBo «IIpocBemienne»

COopHuk 3a1a4 no (usuke: 0a30BbIi U TpoUIbHBIN ypoBHU. 10- 11 kiaccel/

H.A. TlapdpentseBa/ M3natennctBo «IIpocBemnienue»

®wusuka. 10 xknacc. Konrponbnbsie padboTsl B HOBoM (hopmate. /M.B. 'ogosa/

N3 narensctBo «UHTEINEKT-L{eHTp»

duznueckuii SKCIepUMEHT B cpeaueit mkoie. Yactu 1 u 2 / H.M. Illaxmaes,

H.U. I1aBnos/ U3narenbcTBO «MHEMO3HHAY



®usuka. 11 xknace. Kontponbubie paboTsl B HOBoM Qopmarte. /U.B. 'ogosa/

NznarensctBO «MHTEILIIEKT-1{EeHTP»

Coopuuk 3amad no ¢pusuke. 10-11 xmaccer/ B.I1. JlemkoBuy, JLII., JlemxoBuu

JL.II./ N3natenncTBO «IIpocBerienne»

®wusuka. 3agauank: 9—11 kimaccer / O. @. Kabapaus, B. A. Opnos, A. P.

3unb0epmaH. / U3znatensctBo «podar

COopHHK BOIPOCOB U 3aj1a4 1o ¢usuke: 10—11 kmacce/A.H. Manunus. /

Nz narensctBO «IIpocBemenune»

COopHuk BonpocoB u 3a1a4 1o ¢usuke: 10—11 kmacesl/ I'.H. Cremanosa. /

NzpatensctBO «IIpocBenieHue»

COOpHHUK IKCIIEPUMEHTAIBHBIX 33JJaHUN U MPAKTUIECKUX padoT 1o ¢pusuke: 9
— 11-i kmaccel. /O.®. Kabapaun, B.A. Opnos nox penaknueii FO.U. [Tuka. /

N3parensctBa « ACT: Actpenb: TpaH3uTkHUTa»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
Enunas xomnexius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

bu6mmoreka IIOK

https://m.edso00.ru/88658f52

MockoBckas 35ekTpoHHas mkoiaa MOII

https://school.mos.ru/

Caiit mis mpenogaBaTenel PU3NKK, yIaIuXcs U UX pOAUTENEH



http://www.fizika.ru

BupTtyanpHblii METOIUYECKHI KaOUHET yuuTens GU3UKU U aCTPOHOMHH

http://www.gomulina.orc.ru

["azera "®usuka" nu3mparenscTBo Aoma IlepBoe ceHTaO0ps

http://fiz.1september.ru

HNupopmMalinoHHbIE TEXHOJIOTUHU B TIPETIOIaBaHUN (DU3UKHU

http://infilip.narod.ru

OOpa3oBaTebHbIE aHUMALIUU JJISI YPOKOB (PU3HKHU

http://somit.ru

dusuka B IMPC3CHTAONAX

http://presfiz.narod.ru

Bca ®U3UKA

http://www.all-fizika.com/

Pemry EI'D

http://phys.reshuege.ru/

All pusnka

http://www/all-fizika.com/

Poccuiickast 351eKTpOHHAs IIKOJIa

https://resh.edu/ru/

[lIxonbHas pusrka

https://www/sites.gooqgle.com/site/saitpfizike/home

[ToaroToBka onmmnuagauka mo ¢usuke http://fizportal/ru/olimp-podgotovka



https://www/sites.google.com/site/saitpfizike/home

