MUHUCTEPCTBO TIPOCBEINEHUSA POCCHUMCKOM OEJIEPAIINN
JlemapTaMeHT MO COIMAJIBHBIM BONpocaM aAMUHUCTpanuu r. Mmuma
MyHMUIHMNAJIbHOE Ka3eHHOEe YUpeKaeHune

«AMmMMCKHH TOPOACKON METOAUYECCKUI LIEHTP»

MAOQOY COHLI Ne12 r. Himmmma

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3aceganuu [IIMO EMIl  3amecturens qupexropa  dupekrop

Maxoga T.1O. bemumenko U.H Crapukosa C.B.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooyyaromuxcs 10-11 knaccos



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTE€pHAJIOB C 3aJ@aHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3uKu IS YpOBHS CpeaHEro ooOImero 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 Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
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 TEXHUKH U TEXHOJIOTHH, a TaKXke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3NUECKON TEOpUH, pOoJIH (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera (Qusuku. Ilpm »sTomM obecrieunBaeTcs OBJIAJICHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11 pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME 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 TPOTEKaHUsI (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPYXkKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe JIabopaToOpHOE OO0OpYAOBaHWE JUIsl BBITIOJIHCHHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TIporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIil AJis
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
du3nYeCKNX 3HAHUIA 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

npouecce U3y4eHus Kypca GU3MKU Ha yPOBHE CPEIHEro 00IIero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHUST (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 33a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
$u3nYECKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTaruu HH()OpMAaIIiH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJIEP)KXAHUE OBYUEHUASA

10 KVIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. HayuHbie MeTONBI NMO3HAHMUS OKPYKAOLIETO
Mupa. Pomnb DOKcriepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOJBIL.
DKCnepuMeHT B U3HKE.

MonenupoBanue (pU3MYECKUX sBJICHUW M TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponp m mecto ¢u3nku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYHKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUaJbHOW TOYKHM, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH W NEPEMEIICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUsI.

KpuBonnHeitHoe  nBWkKeHUE. JIBM)KEHHE  MATEpUAIBHOM  TOYKHA IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopoctk. [lepuon n yacrora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTPOWCTBA M TMPAKTAYECKOE MPUMEHEHHE: CIUIOMETD,
JIBUKECHUE CHAPSJIOB, LICITHbIE U PEMEHHBIE IEPEAAYU.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WLIKOCTPALUSA KUHEMATHUUYECKUX XapPaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBaHue TBUKEHUIN C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaieHUsI.

Hamnpagiienue cKopocTy Ipu ABUXKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJIbIO ONPEACICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxKeHUs Tejia, OPOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
IUT MAaTEPUAIIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1719 MaTeprualibHbIX TOYEK.



3akoH BcemupHoro TtsaroreHus. Cwia Tsokectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduuuent tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MMOAIINIHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBecus TBEpAOTo Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHukKe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHUE HUMITYJIbCA TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas DHEPIusl. [ToTennuanbHas SHEPTUs yIpyro
nedhopmupoBaHHOW — mpyxkuHbl.  [loTeHIManpHas  JHEpPrUst Tela  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.



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

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpONCTBA M NPAKTUUECKOE NMPUMEHEHHE: BOJOMET, 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 OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochobl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-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 CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3zMepsl MoJiekyil. KonuuectBo BemiecTBa. [TocTtosiHHas ABoraapo.

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

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UN HKUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

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 saxcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre 3aBUCHMOCTH MEXAY apaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHaMuueckass cucremMa. BHYyTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€albHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nercTBus TeruioBod MammuHbl. [{ukn KapHo u ero ko3¢p@dUIMEHT IMOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHue BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHUU PAOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

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 kumnenue. AOCOTIOTHAS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHBIH map. YenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBnenue u
KpUCTAIUIM3aIus. Y IebHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX MTAPOB.

Kunenue npy NnOHWKEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa Buaa BIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpudeckoro moiid.  [IpuHuun
CYHEPIIO3ULIUN DJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM MW AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 OJTHOM (3aMKHYTOM) 3iiekTpudeckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 pUMeCHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIPSKEHMUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
raJibBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

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 kjacce oCyIIECTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qu3nmyeckas BEIUYMHA, 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 ABMXKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

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.

I'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 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, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIAULIMOHEDP, TEXHOJIOTHH
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC
Pazgea 1. DaekrpoanHamuka
Tema 1. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJieH. JIMHUM MarHWTHOM MHAYKUMH. KapTWHAa JNMHWKA MAarHuTHOU
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. B3anmoaelicTBre NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

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

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIXKYLIAs CUja HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu Papanes.

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

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIIGHHME CaMOMHIYKLUUU. OJIEKTPOABWXKYINAS CHJA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
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.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



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

Pa3nen 2. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHUS
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOSHEPTUU B MIOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU 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 MOCIENOBATEIBHOM COECIMHEHHHM pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM W3  TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60IHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuHble W NpPOJOJIBHBIE  BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEIIOMIICHUE, MOJIpu3anus, TudpaKkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroienue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOW H
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueuHblii HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cBera. CnoxHbIi coctaB Oenoro cBeta. L{Ber.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeérka. YclioBue HaOI0IeHUs
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, TUPPAKITMOHHAS PEHIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE 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

N3mepeHune nokazaresis npeioMJICHUs CTEKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPT U
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OuHimTeitHa s hoTodaddexra. «KpacHas rpanunay

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(h(HEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens 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. Bosnbl ne bpoitis. 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.

HabGmronenue mHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. 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. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

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).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

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

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA 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 Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be31usi CEBEpHOro MOMTYIIAPUS U APKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOW KapTHHE MHUPa, POJb GU3MIECKON TEOPUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYEeCKON KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
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.

Mescnpeomemuvie noHsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4YHBIM (akT, rumores3a, (pusnueckas BeIWUYWHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, 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 MpHUpOJiE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

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

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OINTHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCTICUUTHh JOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM AEATETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAyIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOoHATbHON IesTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IpOIECCEe
u3ydeHus: (QU3UKKA  OCYHIECTBIATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaThb MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] TMPOOJIEMbI C y4E€TOM aHalM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEpKaHUS B pazIUYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYHIECTBJISATh MO3HABATENIbHYIO NIESITENIBHOCTh B O0OJACTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYIUIIMA B 001acTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOUIET0 ClIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHUE, KOHJCHCALMS, IUIaBJICHUE, KPHUCTAJUIA3ALUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBMKEHUE, UCIOIb3ys (DU3NYECKUE BEIIMYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYEeCKUl CMBICI HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIOJB3yd (U3WUYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCHOJb3YEMBIX BEIUYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHOINPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvaTh YCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIOKEHHOr0 OOOpPYJOBaHHSA, MPOBOJHUTH OIBIT MU
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCIETOBAaHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJ13a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HETPOTHUBOPEUMBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEACTABJICHUS YYEOHOW U Hay4YHO-TIONYJIAPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE NPOLECCOB OKPYXKAIOLIErO0 MHUpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MIOBEJCHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 1
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 8 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia 8 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 7 1 1 httos://m.edsoo.ru/7FA1bF72
Hroro no paszneny 23
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 11 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL ! 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 4 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 22
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 3 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21
PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbIe
Ne n/m P Kourpoabubie IIpakTHyeckue (1udpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJJNHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHas 1 1 3 bubnmnoreka [JOK
' WHIYKIHS https://m.edso00.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHu4ecKHue U 3JIEKTPOMarHuTHbHIE 9 1 bubnnorexka [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMarHUTHHIE 5 1 bubmuorexa [JOK



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

BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrika 0 https://m.eds00.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 OJeMEHThl KBAHTOBOM ONTUKHU 6 htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
4.2 Crpoekue atoma 4 https://m.edso00.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 57p0 > https://m.eds00.ru/7f41¢97¢
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®PU3UKHU
bu6mmorexa [IOK
5.1 DNIEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 httns://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
6.1 Obobmarouee nosToperie 4 https://m.edsoo.ru/7f41¢c97c
Wroro no pazueny 4
PesepBHOE Bpems 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunsie MeT(})]K bl HO?I?HapHIfH 1 bubmmorexa LOK
yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
2 OCHOBHBIC TOHSATHS KHHEMATHUKHU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c33e6
3 [IpsiMmonuHeiHOE paBHOMEpPHOE 1 bubnuorexa [JOK
JIBUKCHHE https://m.edso0.ru/ff0c3508
4 I'paduixu paBHOMEPHOTO 1 bubnuoreka [IOK
MPSMOJIMHEMHOTO IBU>KECHUS https://m.edsoo.ru/ff0c3620
5 CKopocTb ITpy HEpaBHOMEPHOM 1 bubnnorexka [JOK
JIBIDKEHUN https://m.edsoo.ru/ff0c372e
[IpssMOnMHENHOE paBHOYCKOPEHHOE bubnnorexka [JOK
6 1
JIBIDKCHHE https://m.edsoo.ru/ff0c39cc
bubmuorexa [JOK
7 CBo0O 1
BODOAHOE TaAeHHe https://m.edsoo.ru/ffOc3ada
3 PaBHOMEpHOE ABMIKEHNE TOYKH TIO 1 bubmuorexa [JOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3be8
9 KonTtponbhas padora Nel o treme 1 1 bubnnorexka [HOK
"KuneMaruka MaTepuaabHOW TOUKH" https://m.edsoo.ru/ffOc3be8
[TpuHIIMTT OTHOCUTENBLHOCTH [ amues.
10 HuepuuansHble CHCTEMBI OTCUETA 1 bubmmorexa LIOK
pH . ' https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproTOHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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bu6mmoreka [IOK

11 B i i H
TOPOH 7 TPETHI SAKOHEL HHIOTOHa https://m.edsoo.ru/ff0c41a6
Ypok uccnenoBanus Mo TeMe
12 "N3yuenue nBUKEHUS Tea 1o bubmorexa LHOK
v H" https://m.edsoo.ru/ff0c84ae
OKPY>KHOCTH

13 SIBnenue Tsarotenus. ['paBuTanmonHas
cuiia
3akoH BceMupHoro tsaroreHus. Cuna

14 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bu6mmoreka [IOK

15 Bec Tena. HeBecomocTs 1 meperpysku https://m.edsoo.ru/ff0c84ae
Cuiia octH. 3akoH ['yka.

16 Jla6o }:;E))YTHLH‘/’I OTIBIT "I/I?;l\}f; eHue bubmorera [JOK

patop " P https://m.edsoo.ru/ff0c3e18
KECTKOCTHU TIPYKUHBI
Cuina tpenus. Koaddunment tpenus.
17 Jla6o 1:;0 HBII on(fl(i) "IIl/IzMe egne bubmorexa HOK
patop p \ https://m.edsoo.ru/ff0c3f76
Kod(puImeHTa TpeHUs CKOJIbKEHUSI
HMitynbsc MaTepUabHON TOUYKH,

18 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYJIbCA.

19 PeaktuBHOE NBMKEHNE bubmorexa HOK

A https://m.edsoo.ru/ff0c82ba
PaGoTta 1 MOIITHOCTD CHITBI.

20 Kunerndeckast sHEpTrUs MaTepruaaIbHONR bubnmnoreka [JOK
Touku. Teopema 00 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPTUHN

21 [TorenunanvHas sHeprus. bubmuoreka [JOK

[TorennumanbHast 3HEPTHUS yIIPYTro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c461a

22

ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

3aKOH COXpaHEHMSI MEXaHUYECKOI
SHEPIruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

23

JlaboparopHas paboTa
«HccnenoBanue CBsI3H pabOThI CUITHI C
U3MEHCHHEM MEXaHMYECKOW SHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

24

KonTtponpsHas pabora no Teme
«/lunamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

25

26

27

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

Macca monexyi. KonnuectBo
BeniecTsa. [locrosnnas ABoragpo
TemoBoe paBHOBecue. TemnepaTtypa
u e€ n3mepenue. [llkana remneparyp
Lenbcus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

28

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

29

30

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUur
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

31

H3omponecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

rpaguvecKoe mpeICTaBICHNUE

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH MEXKTY

32 napaMeTpamu COCTOSHHUS
pPa3peKeHHOTro raza
33 YpaBHEHHE COCTOAHUS UICATTBHOTO
rasa (pelieHue 3aja4)
Buytpennss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U
34 crioco0n! e€ m3meHeHus. KoanyaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUsI OTHOATOMHOTO HACATHHOTO
raza
bu6mmoreka [IOK
35 Buytet Tenonepe/ay https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
36 KommuectBo TemnoTs! mpu bubmorexa HOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuabaTHBIN Mporece
37 [IepBrlii 3aKOH TEPMOJMHAMUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B
38 npupoze. Bropoii 3akoH bubmmorexa [OK
https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
39 [Tpunmun nevicteus u KII/ TenmoBoit bu6mmorexa [IOK
MaIlI1HbI https://m.edsoo.ru/ff0c600a
40 [Mukn Kapno u ero KIT/{
41 DKosoruyeckue npoodaemMbl
TETUIO3HEPTETUKH
42 [TapooOpa3oBanre U KOHIEHCAITHSA. bubnuorexa [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Ucnapenue u kunenune

https://m.edsoo.ru/ff0c63b6

AOCONOTHAS U OTHOCUTEIbHAS

43 BJIAKHOCTH BO34yxa. HaceleHHbIi bubmorexa OK
Ayxa. B https://m.edso0.ru/ff0c64d8
nap
[laBnenue n KpUCTaIM3aLMSL.
44 VYenpHas TEMI0TA IUIABICHUS bubmorexa LOK
g ' https://m.eds00.ru/ff0c6708
Cybnumarus
bubmuorexa [JOK
4
5 YpaBHCHHE TEILIOBOrO ananca https://m.edsoo.ru/ff0c6820
KonTtponsHast pabora o Teme
46 «Momnekynsipaas pusuka. OCHOBBI Bubmiorexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
DneKkTpu3zanus Tei. JNeKTPUIECKUn
47 3apsa. JBa BUIA 3IEKTPUUYECKHUX Bubmiorexa LIOK
PAL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHN, TUIIEKTPUKH U
48 n(l))n HOBO HI/?KI/I 3aK(I:H COXpaHEHUs bubmorexa [JOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3aKoH
49 Kynona. ToueuHbIH 3I€KTPUIECKUI bubmorexa [JOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
50 nosist. [IprHIMn cynepno3unun bubnnorexka [JOK
ANIEKTPUYECKUX NoJeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabota cui sneKTpoCcTaTHIeCKOTO
51 nois. [Torennuan. PasHocTh bubmorexa HOK
) Ha. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
52 OnektpoémkocTb. Konnmencarop BuGmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126

53

54

DJEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHKEHHOTO
KOHJIEHCATopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnrmapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMiIeHHE AJIEKTPOIPUOOPOB

56

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma ajist
ydacTka 1enu

S7

[MocnenoBareabHOE, MapaLIeIbHOE,
CMENIAaHHOE COENHEHNE
TIPOBOTHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

59

60

JlaGopaTtopHas pabota "M3ydueHue
CMEIIAHHOTO COSIMHCHHUS
pe3uctopos"

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )
anekTpudeckoii enu. Koporkoe
3aMbIKaHUE.

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

61

JlaGopaTtopHas pabora ""V3mepenue

U BH HHETO CONPOTUBIICHUS
OJC €HHETO0 COIpO e
MCTOYHUKA TOKA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c65f0

62

DNeKTpUUYECKre MpUOOPhI U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c65f0

YCTPOMCTBA U UX MPAKTUYECKOE https://m.edsoo.ru/ff0c86fc
npuMmeHeHue. [IpaBuia TeXHUKH

0e30IMacHOCTH

DIIeKTPOHHAs MPOBOJIUMOCTD TBEPIBIX

63 METaJIJIOB. 3aBUCUMOCTD 1
COTIPOTHUBJICHUS METAJIIIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh
DIIEKTPUUECKUI TOK B

64 nonynpoBogHuka. CoOCTBeHHAs U 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c6938
MIpUMECHas MTPOBOIUMOCTh
DNEKTPUYECKHUNA TOK B )KUIKOCTSIX.

65 3aKoH 2JIEKTPOIN3a. DIEKTPUUECKUM 1 bubnuorexa [JOK
TOK B ra3ax. HecaMocTOSTeNbHBIN U https://m.edsoo.ru/ff0c7018
CaMOCTOSITCIIbHBIN pa3psiIbl.

66 O06o0maromuii ypok 1 bu6nmoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrtponbHas pabora no reme bubnuoreka [IOK

67 1 1
«3aKOHBI IOCTOSTHHOT'O TOKAY https://m.edsoo.ru/ff0c8a8a

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
mo temam 10 Kacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68 4 3
ITPOI'PAMME

Ne

T
i eMa ypoka

11 KJIACC
KoaungecTBo uacoB
K I
Beelo OHTPOJILHbIE paKTHYeCKHe
padoThI padoThI

Jdara
U3ydeHust

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl



https://m.edsoo.ru/ff0c86fc
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ITocTostTHHBIC MAarHUTEI K UX
B3anUMOJIeHcTBHE. MaruuTHoOE moJe.
Bexrop MarHuTHON MHAYKUMU. JInHUK
MAarHUTHOM MHIYKLIHHU

MarauTHO€ 10JIe MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTere NpoOBOJHUKOB C
TOKOM

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TIOJIS KATYIITKH C TOKOM)

bubnmoreka [IOK
https://m.edsoo.ru/ff0c9778

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TTOJISI Ha
MIPOBOAHUK ¢ TokoM. Cuiia Amnepa.
JlaGoparopHnas pabota
«HccnenoBanue nenicTus
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY.
Cuna Jlopenna. Pabora cuibl
Jlopenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9ac0

bubmmoteka IIOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas uHAyKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C
MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHON
naaykunu Gapanes

JlabopaTopHas pabota
«HccnenoBanue siBICHUS
3H€KTpOMaFHHTHOﬁ HUHAYKOUW

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOKOM. SHGKTPOMEIFHI/ITHOG IO0JIC

10

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
MHIYKIIMOHHAs II€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAsT HHIYKIHS)

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbhas padota no teme
«MarHuTtHOE 1oJIE.
3JIGKTpOMaFHI/ITHa$I WHAYKIOUA»

CB0OOIHBIE MEXaHUUECKHE
Kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHHs B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorust MeX1y MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMA

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHUH B UJI€aJTbHOM
KOJIeOaTeIbHOM KOHTYpE

bubmuoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [IOK
https://m.edsoo.ru/ffOcaf06

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
Kosie6aHusX. BoIHyXIeHHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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17

18

19

MeXaHU4decKue Kojieoanus. Pe3oHaHc.
BbIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoyieOaHus

[Tepemennsbiii Tok. CuHyCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBocTso,
nepenavya u norpedieHue
3IEKTPUUYECKON SHEPTUn

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMEHHOr0 TOKa,
JIMHUU 3JIEKTpoIepesayd

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrH4eCKHe PUCKU TIPpU
MIPOU3BOCTBE IEKTPOIHEPTUN.
Kynbrypa ncnonb3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

21

MexaHn4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocTh
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOOJIbHBIE BOJIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

23

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka
DJNeKTpOMarHuTHbIE BOJIHBI, UX

cBoMcTBa U ckopocTsk. [llkana
ANEKTPOMArHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIIMIIBI paIHOCBS3U U



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeneBueHus. Pa3Burue cpeacTs
cBsa3u. Paguomoxarus

KontponbHas padota «Konebanus u

bubnunoreka LIOK

23 BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHM B TUIOCKOM 3€pKaiie
[Ipenomnenue csera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnnorexa [JOK
YT OJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «3mepenue bubmuorteka [IOK
[IOKa3aTells MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
30 nuH3e. DopMyna TOHKOW JTMH3BI. brbmmorexa LTOK
https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlabopaTopHas pabota
31 «HccrenoBanue cBOCTB
M300paXeHUH B TMH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
32 6enoro ceera. L{Bet. JITabopaTtopHas
pabora «Habmroaenue nucnepcun
CBETa»
33 Wutepdepennus cera. Audpaxius bubmuotexa [JOK

cera. JluppakironHas pemerka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHepeqHOCTB CBE€TOBBIX BOJIH.

but6mmoreka [IOK

34
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI U YCTPOKUCTBA U
YCJIOBHS UX 0€3011aCHOT0 MTPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
KJ1accuueckor Mexanuki. [loctynarer bubmmoreka [JOK
36 .
CIIELIMAIBHON TEOPHUU https://m.edso0.ru/ff0cf862
OTHOCUTEIBLHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameUIeHre BDEMEHH U COKpAILICHUE bubnnorexa [IOK
a p pail https://m.edsoo.ru/ffOcfa42
JUINHBI
DHeprus U UMNYJIbC PEIITUBUCTCKOM
38 gacTULbl. CBSI3b MacChl C JHEPTUEN U Bubmiorexa OK
HpL- p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
KonrponsHasg pabora «OnTHka.
39 OCHOI];BI cre IfaﬂbHofI TEOPHUU bubnmorexa HOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®oronsl. opmymna [1nanka. Jueprus bubmmnoreka [HOK
Y UMIyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE En6 [TOK
HOIHOoTEKA
41 .0 A.T.
porospexta. Omprre: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHs! poTtordderra. YpaBHeHHE
42 3ﬁHHITeIgl)Ha J'I(I:I(I)(I)OTOB(I)(II:CKTEI bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XuMHUYECKOE AEUCTBUE bubmmorexa TIOK
Aend. A https://m.edsoo.ru/ff0d04a6
CBeTa
44 TexHUYeCcKue yCTpOUCTBa U



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAaKTUYECKOE TIPUMECHEHUE:
dhoToseMeHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUOT

Pemrenue 3agad mo reMe «DI1€MEHTEI

bubnunoreka LIOK

45
KBAHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mopeinb aroma Tomcona. OnbIThI

46 Pesepdopra o paccesHUIO 0-4acTHIT bubmorexa OK

PPOPAA O P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunoreka LIOK
47 [Toctynatel bopa
TYTATE BOP https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomieHue GOTOHOB
48 1} I/I};Iqe €XO0JIc aToMa ¢ OILH(()bro OBHS bubmmorexa [IOK
PITICP . P https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha apyroil. Buasl ciekTpoB
BoustHOBBIE cBOMCTBA YacTUll. BosHBI

49 ne bpoitnsa. Kopryckynsipao- bubnmnorexa [JOK
BOJTHOBOM nyasin3M. CrIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHHE
OTKpbITHE paNOaKTUBHOCTU. OMBITHI

50 Pezepdopaa o onpeaenennio cocrasa bubmmorexa [TOK

peop P https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYUCHUS
CoiicTBa anba-, 6era-, raMmma-

51 u3nydyeHus. Bausinue
PaINOAKTUBHOCTHU Ha KUBbIE
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bu6muoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMMa-usiydenue

53 DHeprus CBA31 HYKJIOHOB B SITpeE. bu6muoreka [IOK

S nepubie peakuuu. S nepHbiin

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

peaktop. [Ipobiemsbl, nepCcreKTUBHI,
9KOJIOTMUYECKUE aCTEeKThI SAEPHOI
SHEPTeTUKU

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToibl HAOMIOACHUS U
pPErucTpanuy 3J€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3aUMOJICUCTBUS. ENMHCTBO
(bu3NIeCKOil KapTHHBI MUPa»

Bun 38é3nnoro Heba. Co3Be3nus,
SIPKWE 3BE3/1bl, IUVIAHETHI, KX BUJAMMOE
nBrokenne. CoHeyHas cucreMa

Counuue. ConHeunass akTHBHOCTD.
Hctounuk sueprun CosiHiia v 3BE311

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHON
MOCJIeZI0BaTeIbHOCTH. BHYTpeHHEE
cTpoenue 3BE31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u amxenne CoyHLa B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TajJakTUK

59

Bcenennas. Pa30eranue rajakTuK.
Teopus bonpmoro B3peIBa.
PennkroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTtponbHast pabota «1eMEeHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMUU U aCTPOPHUUKI

62

63

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeEKa

O6o6maromuii ypok. Pois i Mmecto

(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOM Hay4yHOU KapTUHE MHpa

64

O6o6maromuii ypok. Pois
¢buznveckoii Teopun B GopMupoBaHUH
MPECTaBICHUN O (PU3HUECKON
KapTUHE MHpa

65

O6o06mraromuii ypox. Mecto
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUNA O IPUPOIE

66

67

68

PesepBHbIi ypok. MarautHoe mnoiie.
DneKTpoOMarHuTHas UHAYKLINS

PesepBHbIit ypok. OnTrka. OCHOBBI
CHeluaIbHON TEOpUHn
OTHOCUTEIbHOCTH

Pesepnsrii ypok. KBantoBas (usuka.

DJeMeHTHl aCTPOHOMUU U
acTpo(U3HUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




