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MHNOACHUTEJIBHASA 3AIINCKA

IMporpamMa 1o ¢Qusuke 0a30BOro YpOBHS Ha YPOBHE CpeIHEro oO0mero obpa3oBaHUs pa3paboTaHa Ha OCHOBE
TTOJIOKEHUH W TpeOOBaHWM K pe3yibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTENBHON IPOrpaMMbl, IpeacTaBieHHBIX B OI'OC
COO, a takxe ¢ yuéToM (enepaibHOi paboueii MporpaMMbl BOCIIUTAHHMS W KOHIICIIIMU MPENoJaBaHus y4eOHOro mnpeamMera
«®Dusnka» B 00pa3oBaTeNIbHBIX oOpraHm3anusx Poccuiickoii Penepanny, peaau3yrOIIMX OCHOBHBIE 00pa3oBaTeIbHBIC
MIPOTPaMMBI.

CopmepkaHre TporpaMMbl 1O (HU3UKE HAmpaBIeHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyyaromuxcsi 10-11 kmaccoB mpu oOydeHMHM WX (QH3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ICSTEIbHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusaM @I'OC COO k miaHupyeMbIM JTHYHOCTHBIM, IPEAMETHBIM U
MeETanpeaIMETHBIM pe3yabTaTaM 0OyUeHH s, a TAKXKe yUYUTHIBAET HEOOXOAMMOCTh peau3alii MEKIPEAMETHBIX CBsI3ei HU3nKu
C €CTEeCTBCHHO-HAyYHBIMH Y4YEOHBIMH NpenMeTaMu. B Heill ompenenstoTcss OCHOBHBIC LIENM W3y4YeHHs (PU3MKH Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs, TUIAHUPYEMBbIE Pe3yJdbTaThl OCBOCHUS Kypca (HU3HKH: JHYHOCTHBIC, METalpeIMETHBIE,
MpeIMeTHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma mo pu3nKe BKIIOYAET:

® IUTaHWpYEMBIE PE3yIbTaThl OCBOSHUS Kypca (pr3uKku Ha 6a30BOM yYpOBHE, B TOM HYHCJIE MPEAMETHBIE PE3yIbTaThl 0

rojgam OoOy4eHHs;

e cojepkaHue yueOHoro npenmera «Pusmkay mo rogam o0y4yeHusl.

du3mKa Kak Hayka o Hauboee o0muX 3aKOHAaX MPHUPOIBI, BEICTYIAs B KadeCTBEe Y4eOHOTO MpenMeTa B IIKOJIe, BHOCHT
CYIIECTBEHHBIN BKJIa] B CHCTEMY 3HAaHWH 00 OkpykaromeMm mupe. LIIKompHBIN Kypc (U3UKA — CHCTEMOOOpA3yIOIIHNA IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IMOCKOIbKY (DH3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB W SIBICHHH,
M3ydaeMbIX XUMHUeH, Ouonorumeit, Qusmdeckoil reorpadueil n actpoHomued. Vcmomp30BaHHE W aKTHBHOE NPUMEHEHHE
(M3nUecKuX 3HAHWUH OIpeneNseT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe PHEPreTHKH, TPAHCIIOPTa,
OCBOEHHS KOCMOCA, TTOyYeHHsI HOBBIX MaTEPHAJIOB C 3aJJaHHBIMHU CBOHCTBAMH U APYTUX. M3yueHne Qu3nKu BHOCUT OCHOBHOH
BKJIaJ B (DOpMHpOBaHWE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa oOydJaromuxcs, B (OpMHpOBaHWE YMEHHUH NHPHUMEHSTH
HAyYHBIA METOJI IO3HAHUS TPU BBHITOTHEHUH UMHU YIeOHBIX UCCIIETOBAHMIM.

B ocHOBy Kkypca ¢usumku IUIsi YpOBHA CpEAHETO OO0IIero oOpa3oBaHUS MOJOXKEH psI HIEH, KOTOpble MOXHO
paccMaTrpuBaTh Kak MPUHIUIEI €70 IIOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTEepPHall U3 BCEX
pa3nenoB GU3NKH, BKIFOYAET KaK BOIPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOMN (PH3UKH.

Hoes ecenepanuzayuu. B cooTBeTcTBUM ¢ HeH Marepuall Kypca (U3MKW OOBEAWHEH BOKPYT (PH3HUYECKHX TEOPHH.
Benymum B kypce siBisieTcs GopMHUpPOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepPHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpezrmosiaraeT UCIOJNBb30BaHHE T'YMaHHTapHOTO MOTEHIHaNa (U3NUECKOH
HAayKH, OCMBICJICHHUE CBA3U PA3BUTUA (1)I/ISI/IKI/I C Pa3BUTUEM O6H.[eCTBa, a TaKKE€ C MHUPOBO33PCHYCCKNMHU, HPABCTBCHHBIMU U
HKOJIOTHUECKIMHU TIPOOIIEMAMH.

Hoes npuxnaonou nanpasrennocmu. Kypc (Gu3nkn mpennosiaraeT 3HAKOMCTBO C HIMPOKUM KPYrOM TEXHHYECKHX H
TEXHOJIOT'MYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3Yy4YCHHBIX Teopnﬁ " 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEJACTBOM BBEIICHHS DJIEMEHTOB COJACPXKAHUS, MOCBAMIEHHBIX IKOJOTMYECCKHM
HpO6HeMaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTHEM TCXHHUKU H TeXHOHOFI/Iﬁ, a TaK¥XKeE O6CY)KI{€HI/I$I HpO6JIeM
PaIMOHATIBHOTO MPUPOJIOTIOIE30BAHUS M KOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (QU3UKK HAa YPOBHE CpeJHero oOIiero o0pa3oBaHus SBISIFOTCS (DU3MUECKUE TEOPUHU
(popMupoBaHue TpeACTaBICHHH O CTPYKTYpE MOCTPOCHUS (QHU3MYECKOH TEOpuH, poiu (yHIaMEHTANBHBIX 3aKOHOB U
MPUHIOUIIOB B COBPEMCHHLIX INPEACTABJIICHUAX O MNPUPOAC, I'paHUIIaX MPUMCHHUMOCTH TeOpHﬁ, JJIA OIMMCaHHs €CTCCTBCHHO-
HayYHBIX SIBJICHUH U MPOIIECCOB).

CuCTeMHO-/IeATEIFHOCTHBIM MOJAX0A B Kypce (QU3MKH peaqu3yeTcs NpexkJe Bcero 3a CcuéT OpraHu3anuu
IKCIIEPUMEHTAITLHON JiesiTeNnbHOCTH oOy4aromuxcs. it 6a30Boro ypoBHs Kypca (HU3MKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX HKCTIIEPUMEHTOB U Ta0OpaTopHBIX paboT, KOTOpEIE B IporpaMMme 1o (usnke oObeTMHEHbI B
OOIIMI CIHUCOK YYEHHUYECKUX TMPAKTHUECKHX padoT. BhyieieHne B ykazaHHOM IepeduHe J1abopaTOpHBIX padoT, MPOBOJMMBIX
JUIE KOHTPOJIS M OIIGHKH, OCYIIECTBIISIETCS YYaCTHHKaMH O0pa3oBaTEIbHOTO TMpOIecca HCXOAs U3  0coOeHHOCTel
IUIAHUPOBAaHUS M OCHAIeHHMS KaOuHera ¢usuku. [Ipm sToM oOecreunBaeTcs OBJIAJACHHE OOYYAIONIMMHUCS YMEHUSIMHU
MPOBOJUTH KOCBEHHBIE N3MEPEHHS, HCCIEAOBAaHHUS 3aBUCUMOCTEH (PM3NUECKUX BETUYUH U TMOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHME ynenseTcs PEIICHHI0 PacdETHBIX M KadecTBEHHBIX 3amad. Ilpu sTOoM ans pacu€THBIX 3amady
MPUOPUTETOM SIBIISIFOTCA 3aJa4d C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbIO, MO3BOJISIOIINE NPUMEHSATh U3yUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaK U MHTErpUpYs 3HAHHS W3 Pa3HBIX pasienoB. J[Js KauecTBEHHBIX 3afad
MPUOPUTETOM SIBIISIIOTCS 3a/laHUsI Ha OOBSCHEHHE MPOTEKaHUS (PU3NUECKUX SIBIICHHH M MPOLECCOB B OKPYKAIOUICH >KU3HH,
Tpedyromye BEIOOpa (PU3NIECKON MOAETH IJIsl CHTYalluH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootserctBum ¢ TtpedoBanmsamMu ®I'OC COO k MarepuaabHO-TEXHHYECKOMY OOECIEYCHHIO YIeOHOTO mpoIecca
0a30BbIll YpOBEHb Kypca (U3UKU HA YPOBHE CpefHEro o0Inero oOpa3oBaHMS JIOJDKEH WU3y4daThbCs B YCIOBHSIX MPEIMETHOTO
KaOMHeTa (U3WKH WIH B YCJIOBHSIX WHTEIPUPOBAHHOI'O KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kabuHere
(bM3UKN TODKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000PYIOBAaHWE VIS BBITOJIHEHHS YKa3aHHBIX B IIporpaMme 1Mo (us3uke
YYEHUUYECKHUX MPAKTHYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.
JleMoHCcTpaoHHOE 00opymoBaHue (GOpMUpPYeTCs B COOTBETCTBUHM C MPUHIIMIIOM MWHHMAIBHOW JIOCTAaTOYHOCTH U
oOecreyrBaeT TMOCTAHOBKY TEPEUUCICHHBIX B TporpamMMme MO (QU3MKE KIFOYEBBIX JACMOHCTPAIMHA JUIsI WCCIIEeIOBAHUS
W3y4YaeMbIX SBJIICHUH U MPOLECCOB, SMIIMPHYECKUX U (PyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopatopHoe o0OpymoBaHHME [IsI YYEHHMYECKHX IPAKTUYECKUX PadOT QopMupyercss B BHAEC TEMaTHUECKUX
KOMIUIEKTOB M OOecreynBaeTcsi B pacuéTe OAHOTO KOMIUIEKTa Ha AByX oOydaromuxcs. TemMaThdyecKue KOMIUIEKTHI
nabopaTtopHoro 000pyIOBaHUs MOJKHBI OBITH MOCTPOEHBI Ha KOMILUIEKCHOM HCIOJb30BAHUM aHAJIOTOBBIX U LU(PPOBBIX
nprOOPOB, a TAKIKE KOMIIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJIE IU(PPOBBIX J1a00PaTOPHil.
OCHOBHBIMH LENSAMH U3yueHHs (PU3UKHU B 001IeM 00pa30BaHUM SBISIFOTCA:
e (QopMmupoBaHHE WHTEpeca W CTPEMJICHUS OOYYAIONIMXCS K HAyYHOMY HW3YYCHHIO TIPUPOJBI, Pa3BUTHE HX
WHTEJUIEKTYAIBHBIX U TBOPYECKHUX CITIOCOOHOCTEIH;

e pa3BUTHE NPEACTABICHUN O HAYYHOM MeETOAE MO3HaHWSA W (OPMHPOBAHHE HCCIEJOBATENBCKOIO OTHOIICHHS K
OKPYIKAIOIUM SIBIICHUSIM;

e (QopMupoBaHHE HAay4YHOTO MHPOBO33DEHHUSI KaKk pe3ysibTara M3y4eHHS OCHOB CTPOCHHUS MaTepuul U
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;
e (opmupoBaHHe YMEHHI OOBSCHATD SBJICHUS C UCTIONL30BaHUEM (DH3MUYESCKHUX 3HAHUIA U HAYYHBIX JOKA3aTCIbCTB;
e (opMupoBaHHE TPEACTABICHUN O POJTU (DU3KUKH IJIs1 PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
JlocTimxeHre 3THUX Iejel o0ecreyrBaeTCsl pellicHHeM CICAYIOIUX 3a/a4 B Mpolecce M3ydeHHs Kypca (U3WMKH Ha
YpOBHE cpeaHero o01ero 00pa3oBaHUs:
® MpPHOOpPETEHUE CUCTEMBI 3HAHUH 00 00IMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAs] MEXaHUKY,
MOJICKYJSIPHYIO (DU3UKY, STCKTPOTUHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(DHU3HKH;

e (QopMupoBaHHE YMEHUI MPUMEHSITh TEOPETHYESCKUE 3HAHUS IS OOBSCHEHUS! (QU3NUECKUX SBJICHUN B MpPUPOJAE U
JUISL IPUHSITUS TIPAKTHYECKUX PEILICHUI B OBCEJHEBHOM YKHU3HU;

® OCBOGHHE CIOCOOOB pEUICHWS Pa3UYHBIX 33Ja4 C SBHO 3aJaHHONW (u3MYecKkoil Mopemnbio, 3alad,
MOJIPa3yMEBAaIOLINX CAMOCTOSATENILHOE CO3anne (PU3NIecKoil MOJeNH, aleKBAaTHON YCIIOBHSAM 3a/1a4H;

® MOHMMaHHE (HU3UYCCKUX OCHOB M MPHHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJIOTMUYESCKUX MPOIIECCOB,
WX BIIMSHUS HA OKPYXKAIOIIYIO CPEAY;

®  OBJIJICHHE METOJAMH CAMOCTOSTEIBHOrO TUIAHUPOBAHHS M MPOBEACHUS (HU3UUCCKUX IKCICPUMEHTOB, aHAIU3a U
HHTEpIpETAIUN HHPOPMAIHH, OTIPECTICHUS JJOCTOBEPHOCTH TIOYUYECHHOTO Pe3yIbTaTa;

®  CO3/IaHWE YCIIOBHH JIJIsl Pa3BUTHSI YMEHUH MPOEKTHO-HCCIIE0BATENLCKON, TBOPUYECKOM JAEATEILHOCTH.

Ha w3ydenue ¢usuku (6a30BBII ypoBEHB) Ha YpOBHE CpeqHero odOimiero obOpasoBanus orBomutcs 136 dacos: B 10
Kiracce — 68 JacoB (2 yaca B Henennio), B 11 kimacce — 68 wacoB (2 yaca B HEJIEIIO).

Ipennaraempiii B mporpamMMe 1Mo (u3MKe MepeYeHb Ja0OpaTOPHBIX M MPAKTHUECKHUX pabOT  sBISIETCS
PEKOMEH/IOBAHHBIM, YYHTENb JEJIaeT BBIOOP MPOBEACHHS JTA0OPATOPHBIX PAOOT M OMBITOB € YYETOM HWHAWBUAYATHHBIX
0COOCHHOCTEN 00yJaIOIIIXCS.



COJAEP)KAHUE OBYYEHUS
10 KJIACC
Paznen 1. ®u3znka v MeTOAbI HAYYHOT0 MO3HAHUS

dwu3uka — HayKa o npupoe. HaydHble MeTOIbI TO3HAHUS OKPY’KAIOIIETo Mupa. Poib sKkcriepuMenTa U TEOpUU B IIPOIIECcce
MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PH3HKE.

MopenupoBanue (HU3UIECKUX SBICHUN W TporeccoB. Hayunple rumote3sl. Ou3udeckne 3aKOHBI M TCOPHHU. | paHUIIBI
MIPUMEHUMOCTH (PU3WUIECKUX 3aKOHOB. [ [prHIINTT COOTBETCTBUSI.

Pounb 1 MecTo Gu3uky B opMUPOBAHUH COBPEMEHHOW HAYYHON KapPTUHBI MUPA, B IPAKTHYCCKOM JCSITEITLHOCTH JIFOJICH.

Jlemoncmpayuu

AHasnoroBelie 1 MU(GPOBEIC U3MEPUTEIBHBIC TIPUOOPHI, KOMITBIOTCPHBIE TATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanuueckoe nBmkeHrue. OTHOCUTEIFHOCTh MEXaHUYECKOro ABMKeHUs. Cuctema oTcuéra. TpaekTopusi.
[lepememenne, ckopocTh (CpeaHssI CKOPOCTh, MTHOBCHHASI CKOPOCTh) U YCKOPCHHE MAaTepUATbHONH TOYKH, UX TPOCKIIUU
Ha OCH CHCTEeMBbI KoopauHaT. ClI0KEHUE MepEeMEIICHUIN U CIIOKEHUE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHXKEeHME. [ padku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPCHHUS,
MIyTH U IEpEMEIICHUST MaTepUaTbHON TOYKH OT BPEMEHHU.
CBo0oHOE TajieHue. Y CKOpeHue CBOOOHOTO TaICHUsI.
Kpuponuneitnoe nBmwkeHue. J[BrmkeHre MaTEepHATIbHON TOYKU MO OKPYKHOCTH C MOCTOSHHOW MO MOJIYJIO CKOPOCTBIO.
YrioBas CKOPOCTh, TUHEHHAs CKOPOCTh. [lepron u yacTora obparieHus. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHE.
TexHudeckue ycTpoiiCTBA W MPAKTUUECKOE MPUMEHEHHWE: CIHMIOMETp, NBIDKCHUE CHAPSAMOB, IEMHBIE U pPEMEHHBIC
nepesavy.
Jlemoncmpayuu
Mopenb cucTeMbl OTCUETA, WILTIOCTPALI KHHEMATHIECKIX XapaKTePUCTHK TBIXKEHUS.
[IpeobpazoBaHue MBUKCHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[lagenne Tenm B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.
HaGmonenne nerxenns tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
Nsmepenne yckopeHHUs CBOOOIHOTO TaICHUSI.
HampaBnenue ckopocTH Mpu IBHKEHUN TIO OKPY>KHOCTH.
Yyenuueckuii sxcnepumenm, nabopamopHvie pabomul
NzydeHne HepaBHOMEPHOTO JABMKEHUS C IETIBIO OIPEIEIeHISI MTHOBEHHOW CKOPOCTH.
HccnenoBanne COOTHOMICHUS MEXTY ITyTSAMHU, TIPOMIEHHBIMHU TEIIOM 3a ITOCIIEI0BATEbHEBIE PaBHBIC TIPOMEKYTKH BpEMEHHU
P PAaBHOYCKOPEHHOM JIBIDKEHUH C Ha4allbHOW CKOPOCTHIO, PABHOM HYITIO.
WzydeHne nBrKeHUS MapHUKa B BI3KOH KUIKOCTH.
Wzydenne nmwkeHUs Tena, OPOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa
[Ipunuun otHocutenbHocTu ["anunes. Ilepoiii 3akoH HetoToHa. THEpLMaNIbHBIE CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cyneprnosunun cui. Bropoit 3akoH HeroToHa uisi MaTepHanbHON TOYKH. TpeTHid 3akoH
HeroToHa 11 MaTepranbHBIX TOYEK.
3akoH BceMUpHOTO TsiroteHus. Cuna Tspkectu. [lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Bunbl Tperns (1okosi, cKoibkeHus, kaueHus1). Cuna tpeHus. Cyxoe Tperne. Cuia TpeHUs CKOJBKECHHUS U CHIIa
Tpenwus mokost. Koagdurment tpenus. Cuiia COPOTUBICHUS NPY ABIKEHUH Teja B KUIKOCTH HITH rase.
[NoctynarensHOE U BpaliaTenbHOE IBIKEHIE a0COIIOTHO TBEPOTO TEa.
MoOMEHT CuIIbl OTHOCUTENBHO OcH BpauieHus. [lneyo cumbl. Y ciaoBus paBHOBecHs TBEPAOTO Tea.
TexHU4ecKue yCTPOUCTBA U MTPAKTUIECKOE MPUMEHEHNE: TOAMINAITHAKY, TBIKEHUE NCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBrieHre UHEPIUU.
CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX Tell.
Bropoii 3akoH HeroroHa.
N3mepenue cui.
CrnoxxeHue Cuil.
3aBHUCUMOCTh CHJIBI YIIPYT'OCTH OT JedopMaliiu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOJIBLEME U MaICHUH.
CpaBHEHHE CHJI TPEHUS TTOKOS, KAUCHISI 1 CKOJTBKCHUS.
VYcnoBus paBHOBecHs TBEpAOTO Tesa. Bujpl paBHOBECHA.



Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

N3yuenune nBmkeHms OpycKa 10 HAKIIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIONINX B TIPYKHHE U PE3NHOBOM 00pasIle, OT ux aehOopMaIlyH.

Hccnenoanue ycioBuil paBHOBECHS TBEPAOrO Tella, UMEIOLIET0 OCh BpallleHUSI.

Tema 3. 3aKonvl coxpaneHus 6 mexanHuke

Nmnynsc MarepuanbHOW TOYKH (Tena), CUCTEMbl MaTepHANbHBIX TOYeK. VIMIyJbC CHIIBI M M3MEHEHHE WUMITYJIbca Tela.
3aKoH COXpaHEHHUS NMITyJIbca. PeakTHBHOE IBIDKEHHE.

Pabota cuibl. MOIIHOCTD CHITBL.

Kunernueckast SHEprus MaTepuaabHOU TOYKU. TeopemMa 00 U3MEHEHUU KHHETUYCCKOW DHEPTUU.

[NorennmaneHas 3ueprus. [loTeHuanbHas sHeprus ynpyro ae(GopMUpoOBaHHON NpyKuHBL [loTeHIIMaTBHASI SJHEPTHS Tela
BOJIM3H MMOBEPXHOCTH 3EMIIH.

[loTeHnManbHBIE W HEMOTCHUUANbHBIC CWIBL. CBsi3b pabOTHl HEMOTCHIMANBHBIX CHJI C W3MCHEHHEM MEXaHWYEeCKOU
SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuveckue ycTpoucTBa U MPAKTUIECKOE MPUMEHEHUE: BOAOMET, KONIEDP, MPY>KUHHBIN MUCTONET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

[epexoa NOTEeHIMAILHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

N3zyueHue aOCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOBR.

HccnenoBanue cBs3W pabOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPIHH Tela Ha NMpUMepe PacTsHKEHHS PE3UHOBOTO
KIyTa.

Pasnen 3. MoJeky/sipHas pu3UKa U TEPMOIHMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYISIPHO-KMHETHYECKOW TEOPHUH U HMX OIBITHOE OO0OCHOBaHHME. BpOyHOBCKOE NBMXKEHHE.
Huddysus. Xapakrep IBHKESHHUS U B3aUMOJICHCTBHSA YaCTHUI] BemlecTBa. Moeny CTpOCHUS Ta30B, JKUAKOCTEH U TBEPIBIX TET U
0o0BsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojenei. Macca u pa3mepbl Monekyn. KomndectBo BemecTBa. [locTossHHAS
ABoraipo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. lllkana remnepatyp Llenscust.

Mogens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOH Teopuu HIeanbHOro rasa. AOcomoTHas
TeMIIEpaTypa Kak Mepa CpeJHEH KMHETHYECKOW SHEPIHMH TEIUIOBOrO ABMKEHHWs dacTull rasa. Illkama temmepatyp KenbBuna.
l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanbroHa. M3onponeccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BelllecTBa. | paduueckoe npeacTaBieHHE H30IPOLIECCOB: H30TEPMa, U30X0pa, n3o0apa.

TexHuueckue ycTpoiicTBa U NPaKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbIThI, JOKA3bIBAIOLINE AUCKPETHOE CTPOSHHE BEIECTBA, POTOrpaguy MOJIEKYJI OPraHMUECKUX COeTUHECHUI.

OmnpbIThl 10 7UQPPY3UH KUAKOCTEH U T'a30B.

Mozens OpOyYHOBCKOTO JBMKEHHS.

Mogpens onsita IllTepHa.

OnbITHI, AOKa3bIBAOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aMMOENCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY JABICHHS ra3a Ha CTEHKH COCYJa.

OnbITHl, WIMIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UICATBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

Omnpenenenue Macchl BO3yXa B KIIaCCHOH KOMHAaTe Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI, AABJICHUS M TEMIIEPaTyphl
BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTPpaMy COCTOSHUS Pa3peXEHHOTO rasa.

Tema 2. Ocrosvt mepmoouHamuKu

TepmonnHaMudeckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMHUYECKONW CHCTEMBI M CIOCOOBI €€ W3MEHEHHS.
KommuectBo Temmorel m  pabota. BHYTpeHHAS »SHeprust OJHOATOMHOTO WAEANBHOTO Tas3a. Buasl Teruomepemayu:
TEIUIONPOBOIHOCTD, KOHBEKITHUS, U3TydeHHe. Y AeTbHas TeII0EMKOCTh BellecTBa. Kon4yecTBO TEIOTH IPH TeIUIonepeaaye.

[Nonsite 06 agmabarHoM mporecce. [lepBblii 3aKOH TepMOJIUHAMUKHU. [IpUMEHEHHE MEPBOTO 3aKOHA TEPMOJMHAMHKH K
nzomnporeccaM. ' paguueckast ”HTeprpeTaus padoThI rasa.

Bropoii 3akon TepMoarHaMuKA. HeoOpaTHMOCTE TPOIIECCOB B IPUPO/IE.



TeruoBeie mamuHbl. [IpUHOWTBE AEWCTBUS TEIUIOBBIX MamuH. [IpeoOpasoBaHusi SHEPruM B TEIUIOBBIX MaIlTWHAX.
Koaddumuent mnone3Horo ngedcTBus TerwioBod Mammuebl. L{ukn KapHo u ero kod3pduiueHT moje3HOro aeuncTBUS.
DKOJIOTHYECKHE MTPOOIEMBI TCIUIOPHEPT e TUKH.

TexHn4yeckue yCTpOWCTBA W TNPAKTHYECKOE MPHMEHEHHWE: IBUTaTelb BHYTPEHHErO CTOpaHUs, OBITOBOM XOJOIMIBHUK,
KOHIUIIHOHEP.

Jlemoncmpayuu

W3meHnenne BHYTpeHHEH SHEPTHH Tejla MPU COBEPIIeHUH pabOTHI: BBUIET MPOOKH M3 OYTBUIKK MO JEHCTBHEM CKATOTO
BO3/1yXa, HarpeBanue 3(upa B JaTYHHOU TpyOKe MyTEM TpeHHs (BHICOACMOHCTPALIHS).

W3meHeHne BHyTpeHHEH SHEpruu (TeMIeparypsl) Tesa NpH Teronepeaaye.

OmnebIT 10 aAnabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Mogenu napoBoli TypOHHBL, ABUTATENSI BHYTPEHHETO CTOPaHHUsl, PEAKTHUBHOTO JABHTATEIS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenue yaelbHON TEIUIOEMKOCTH.

Tema 3. Azpezcamnuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHaeHcauus. lcmapenue W KumeHue. AOCOMIOTHAs M OTHOCHTENBbHAs BIAXXHOCTH BO3IyXa.
Haceiennslii nap. Y aenbHas TemioTa napoodpa3oBaHust. 3aBUCMOCTD TEMIIEPaTyphbl KMIIEHHUS OT AaBJICHUS.

Teépnoe temo. Kpucrammmyeckue u amopduble Tena. AHHM30TPONHUS CBOMCTB KpHCTALIOB. JKuAKHE KpPUCTAJUIBL
CoBpemeHHbIe MaTepuainsl. [naBnenne u Kpuctaamu3anus. Y enbHas TerioTa miasieHus. Cyomumanus.

YpaBHEHUE TEILIOBOTO OajaHca.

TexHuueckue ycTpoucTBa U MPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH ITOTYyYEHUS
COBPEMCHHBIX MaT€pPHAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne IIpU MOHM>XXCHHOM IaBJICHUU.

Crioco6bI u3MepeHus BIAKHOCTH.

Habnronenue HarpeBaHus v TUIABJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne 0THOCUTENBHOM BIIaKHOCTH BO3AyXa.

Paszpnen 4. DinexkTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnekTpu3auus Ten. OJNEeKTpUUecKuil 3apsia. JlBa BuAa SJCKTPUUYECKUX 3apsiaoB. IIpOBOOHUKH, AUAIEKTPUKH U
MOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUS IEKTPUUECKOIO 3apsa.

Bsaumopeiicteue 3apsoB. 3akoH Kynona. TouedHbI ayIeKTpUYECKHH 3apsi. OnekTpuueckoe moine. HanpsxkéHHocTh
3neKTpuueckoro nois. [IpuHuun cynepno3uuuu 3JeKTpUYECKUX nojei. JINHUY HanpspKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cumnm anexTpocratmueckoro mons. llorenmman. PasHoctes moTeHmuanoB. [IpOBOMHWKM W JAMANEKTPUKHA B
3IEKTPOCTATUYECKOM MOJ€e. JuanexkTpuieckas IpOHUIAEMOCTb.

OnexktpoémkocTs. KonneHncarop. DneKTpoEMKOCTb MIIOCKOTO KOHACHCATOpa. DHEPrusl 3apsSKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOHMCTBa M MPAKTHUYECKOE NPUMEHEHHUE: AJIEKTPOCKOI, 3JEKTPOMETP, 3JEKTPOCTaTUYECKas 3alluTa,
3a3eMIIeHHUE IEKTPONPHOOPOB, KOHIEHCATOP, KOIMPOBAILHBIN anmapaT, CTpYHHBIN PUHTEP.

Lemoncmpayuu

VY CTpoicTBO M IPUHLIMIT AEHCTBUS DIIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEN.

ONEeKTpUYECKOE TOJIE 3apKEHHBIX TEL.

[IpoBOAHMKHM B JIEKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTHIeCcKas 3aIluTa.

JMPIEKTPHUKY B AIEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTh 3JEKTPOEMKOCTH IUTIOCKOTO KOHJAEHCATopa OT IUIOMAAM IIACTHH, PpACCTOSHUS MEXAYy HHMH U
JUIIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apspKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomuol

N3mepenwne 3meKTpo€MKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannstii Inekmpuueckuii mok. Toxku é paznuunvix cpeoax

DNEeKTPUIECKU TOK. Y CIIOBHS CYIIECTBOBAHUS MIEKTPHIECKOro Toka. Mictounnku Toka. Cria Toka. [loCTOSHHBIN TOK.

Hamnpsoxenue. 3akon OMa 1 y9acTka 1er.



DNeKTpUYecKoe COMPOTHBIEHUE. Y IeThHOE CONMPOTHBRIEHHE BemecTBa. [locnemoBaTenbHoe, mapaiienbHoe, CMEIIaHHOEe
COeTMHEHHE TPOBOTHUKOB.

Pabota snextpudeckoro Toka. 3akoH Jxoyns—JIeHma. MOIHOCTh 3JEKTPHIECKOTO TOKA.

ONEeKTPOABIDKYIAS CHja W BHYTPEHHEE CONPOTHUBICHHUE HCTOYHHMKA TOKa. 3akoH Owma Isl TOJHOM (3aMKHYTOH)
anekTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

ONeKTpoHHAsT MPOBOAWMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH CONPOTHBIEHUS METAUIOB OT TeMIIepaTyphl.
CBepxIpoOBOIUMOCTb.

OnexTpudyeckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITY4KOB.

[onynpoBoguuku. CoOCTBEHHass ¥ TOpPUMECHas MPOBOJUMOCTh TMONXynpoBoAHWKOB. CBoiicTBa pP—N-mepexona.
[TonmynpoBOAHUKOBBIE TPUOOPHI.

ONeKTpUYeCKU TOK B pacTBOpaxX M pacIulaBax 3JIEKTPOJIIUTOB. DIEKTPOIUTHYECKAs TUCCOLUAIHS. DIEKTPOIN3.

OnexTpudeckuil Tok B razax. CaMOCTOATENbHBII U HECAMOCTOATENBHBIN pa3psa. Monnus. [1nazma.

TexHuyeckue ycTpOWCTBA M NPAKTHYECKOE MPUMEHEHHUE: aMIIEpPMETp, BOJBTMETP, pEeocTaT, HCTOYHUKH TOKa,
AIIEKTpOHarpeBaTebHble MPUOOPHI, 3JIEKTPOOCBETHTENbHBIE NPHOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IHO[,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYMPOBOJHUKOBBIN A0/, TATbBAaHHKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HallpsHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LIUIMHIPUUECKUX TPOBOJHMUKOB OT JJIMHBI, TUIOIAAN MOTIEPEYHOT0 CEYEHHS U MaTepHaa.

CMmeniaHHoOe coeIMHEHNE TPOBOIHUKOB.

[Ipsimoe u3mepenue aneKTpoaABMKYIIEeH cuiibl. KopoTkoe 3aMbIkaHue TralbBaHUYECKOTO 3JIEMEHTa U OlleHKa BHYTPEHHETO
COIIPOTHUBIICHUS.

3aBHCUMOCTH COIIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.

IIpoBOIMMOCTE JIEKTPOJIUTOB.

HckpoBoli paspsii 1 IpPOBOAUMOCTE BO31yXa.

OIHOCTOPOHHSSI MPOBOIUMOCTE AUO/A.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

NzydeHne cMemaHHOTO COeTUHEHHS PE3UCTOPOB.

N3mepenne meKTpoIBIKYIIEeH CHITBl HCTOYHHUKA TOKA U €70 BHYTPEHHETO COMTPOTHBIICHUSI.

Habmonenue snextponmsa.

MexnpeaMeTHble CBSI3U

Nzydenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kimacce OCYIIECTBISETCS C YIETOM CONEPKATENBHBIX MEXKIIPEAMETHBIX
CBsI3eU C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMUH, TeoTrpa(un U TEXHOJIOTHH.

Meosicnpeomemuvie nowsmus, CBI3aHHBIE C H3YYSHHEM METOJIOB HAYYHOTO IMO3HAHUS: SBIICHNE, HAYYHBIH (paKT, THIIOTE3a,
(m3nyeckas BeIMYNHA, 3aKOH, TEOPHS, HAOIOIEHUE, SKCIIEPUMEHT, MOJICITHPOBAHHE, MOJIENb, N3MEPEHHE.

Mamemamuka. pelieHne CUCTEMBbI YpaBHEHWH, NuHEWHas (QyHKIus, mapadoma, rurnepOona, MX rpauKd U CBOICTBA,
TpUTrOHOMETpUYecKre (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U
WX MPOEKIIMY Ha OCH KOOPMHAT, CIIOKEHUE BEKTOPOB.

buonozus: mexaHmueckoe ABWKEHWE B KUBOW mpupone, Mudys3us, 0CMOC, TETNIOOOMEH >KHBBIX OPTaHW3MOB (BUIBI
TEIUIONEPEeIauH, TETJIOBOE PABHOBECHE), DIEKTPUIECKHE SBICHISI B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHUE aTOMOB M MOJEKYI, MOJb BEIIECTBAa, MOJISIPHAs Macca, TEIIOBEIE
CBOMCTBAa TBEPABIX TeIN, XUAKOCTEH W Ta30B, JIEKTPHUUECKHE CBONCTBA METAJUIOB, JJIEKTPOIUTHYECKAs UCCOIUAITHS,
raJlbBaHUKa.

T'eoepagpusa: BIaxxHOCTH BO31IyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHHE JBIKEHUI C HCIIONB30BAHUEM MEXaHHM3MOB, YYET TPEHHS B TEXHUKE, IOAIIUITHHUKH,
WCIIONIb30BAaHUE 3aKOHA COXpPaHEHHWS UMIyJlbca B TEXHUKE (pakeTa, BOAOMET W ApYyrue), IBHUTaTelb BHYTPEHHETO CTrOpaHUs,
napoBasi TypOWHa, OBITOBON XOJIOAMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU TOJNYYEHHs] COBPEMEHHBIX MAaTepUAJIOB, B TOM YHCIIE
HAaHOMAaTepHaJoB, M HAHOTEXHOJIOTHWH, JJIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, AIEKTPOHATPEBaTEIbHBIE TPUOOPHI, DIEKTPOOCBETUTENHLHBIE TPHUOOPHI, FAIbBAHHUKA.

11 KJIACC
Paznen 4. DiaekTpoauHaMHUKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKYUA

ITocrosHHble MarHuThl. B3auMojefcTBUE MOCTOSHHBIX MarHuTOB. MarHutHOe noJie. BekTop MarHUTHOW WHAYKIHWH.
[IpuHIMN Ccynepno3uliMM MarHUTHBIX Mojied. JIuHuM MarHuTHOM MHAyKUMM. KapThHa JIMHUA MarHUTHOM WHIYKUHUM TIOJISI
IOCTOSIHHBIX MarHUTOB.

MarauTtHO€ ToJIe POBOIHMKA ¢ TOKOM. KapThHa TWHAN WHAYKIIMA MAarHUTHOTO TOJIS IJIMHHOTO MPSIMOTO MIPOBOTHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O IMTPOBOJHUKA, KATYIIKK ¢ TOKOM. OnBIT DpcTena. BzanmoelicTBre MPOBOIHUKOB C TOKOM.



Cuna Amriepa, e€ MOIyJIh M HallpaBJICHUE.

Cuna Jlopenria, e€ MOIynnbh M HampaBlicHHE. JIBIKEHUE 3apsHKEHHOW YacTHIIGI B OJHOPOJHOM MarHWTHOM Toiie. Pabota
cunbl JlopeHna.

SIBneHre SIEeKTPOMArHUTHON WHAYKIWU. [I0TOK BEKTOpa MAarHUTHON WHAYKIMHU. DIEKTPOABIDKYINAS CHJIA MHITYKITHH.
3aKoH IeKTpOMarHuTHON HHAyKIu Dapazes.

BuxpeBoe snexTpudeckoe mone. DIEKTPOABMKYINAS CHJIAa MHAYKIMHA B MPOBOJHMKE, ABIDKYIIEMCS MOCTYHAaTeIhHO B
OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTE. SIBICHUE CAMOMHAYKIIUU. DICKTPOABIKYIIAS CUJIa CAMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuveckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC MarHUTHI, AJICKTPOMArHUTHI, 3JICKTPOJABUTATEND,
YCKOPUTEIHU DJIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS T1E€Yb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO ITyYKa MATHUTHBIM TOJIEM.

JIuHUY MHAYKIIMY MArHUTHOTO TIOJISL.

B3anmozeiicTBue ABYX NPOBOJTHUKOB C TOKOM.

Cuna Awmrmepa.

HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBrieHNEe 3JIEKTPOMarHUTHOM MHAYKIUH.

IIpaBuno Jlenna.

3aBHCUMOCTH BHCKTpOI[BH)KyHIeﬁ CHJIbI MHAYKIUH OT CKOPOCTU M3MECHCHUA MAarHuTHOI'O IOTOKA.

SIBrieHre CaMOMHIYKIIMH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

I/I3yquHe MAarauTHOI'O IIOJIAA KaTYIIKHU C TOKOM.

HccnenoBanne AeiicTBUS OCTOSTHHOTO MarHUTa HA paMKy C TOKOM.

HccrnenoBanne SBICHUS HIEKTPOMArHUTHOW WHAYKIIHU.

Paspes 5. KoneGanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€0AHUS

Konebarenpnast cucrema. CBoOoaHble MexaHuuyeckue KoneOaHus. ['apmonnueckue koneOanmsa. llepwoa, dactoTa,
ammntyna u (asza xonebanuil. IlpykuHHBIM MasTHUK. MareMaTH4ecKuil MasTHUK. YpaBHEHHE TapMOHUYECKUX KOJIEeOaHWUil.
[IpeBpatienne 3HEPruy NPy FApMOHUYECKUX KOJICOaHUSIX.

KonebarenbHbiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUs B UACATBHOM KOJIeOATEIIbHOM KOHTYpe. AHalIorus
MEXIy MEXaHHYECKHMMHU M 3JEKTPOMArHUTHbIMU Kosiebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHs! SHEPTUH B HCaIbHOM
KoJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaolmMx KojeOaHMsAX. BbIHyXIeHHble MexaHHueckue KojeOaHus. Pesonanc. BeiHyXIeHHbIE
3JIEKTPOMarHUTHBIE KOJIeOaHMSI.

IlepemenHsIi Tok. CHHYCOMIANBHBIN NEPEMEHHBIN TOK. MOIIHOCTE NEPEMEHHOIO TOKa. AMIIUTYAHOE U JECHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HANPSIKESHUS.

Tpancdopmatop. IlpomsBoacTBo, mepenadya W NOTpeOJIEHHE SIEKTPUUYECKOM 3HEPrUH. ODKOJIOTMYECKHE PHUCKU MpPH
MIPOM3BOJCTBE HIEKTpodHepruu. KynbTypa ncnonb30BaHus 37EKTPOIHEPTHY B IOBCETHEBHOM KU3HH.

TexHuueckne ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHUE: JIEKTPHUUECKUI 3BOHOK, T€HEpaTop MepEeMEHHOI0 TOKa, JTUHUN
JJIeKTpornepenay.

Jlemoncmpayuu

HUccnenoBanne mapaMeTpoB KoyiedaTebHOW CHCTEMBI (TIPYXKHUHHBIA UIIK MaTEMAaTUIECKUI MasSTHUK).

Habnronenue 3aTyxaronmx KoieOaHui.

HccenenoBanre cBOWCTB BRIHYKIEHHBIX KOJICOaHMA.

Hab6monenue pesonanca.

CB00OOTHBIE 3JIEKTPOMArHUTHBIEC KOJICOaHMSL.

OcuumorpaMmbl (3aBUCHMOCTH CHITBI TOKA M HANPSDKEHHS OT BPEMEHH) JUIS DJIEKTPOMATHUTHBIX KOJIeOaHU.

Pe3onanc npu mocnenoBaTenbHOM COEANHEHUH PE3NCTOPA, KaTyIIKH WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUH EKTPOTIepeIad.

Yuenuueckuii axcnepumenm, rabopamopHuvie pabomuol

HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia MAJIbIX KOJIEOAHUH TPy3a HAa HUTH OT JJIMHBI HUTH U Macchl Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LIEMH U3 MOCIEI0BATENHHO COEANHEHHBIX KOHAEHCATOPA, KaTYIIIKH M PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60JIHbL

MexaHn4ecKue BOJIHBI, yCIIoBHs pacnpoctpadenus. [lepuon. CkopocTs pacnpocTpaHeHus u JuinHa BoIHBL [lonepednsie u
MPOJIOJIbHBIE BOHEL MHTephepeHus u T pakins MEXaHUIeCKUX BOIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBL. Y CIOBHS M3Ty4YEHHs 3JIEKTPOMArHUTHBIX BOJNH. B3anMHas opuenrarus Bektopos E, B, V B
JNEKTPOMAarHUTHON BonHE. CBOWCTBA DIEKTPOMATHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, TOJSIpU3aus, AUQpaKius,
nHTepdepeH . CKOpoCTh AIEKTPOMArHUTHBIX BOJTH.

[kana »MeKTpoOMarHuTHBIX BOJH. [[ppuMeHeHe J1eKTPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHnKIBL panrocBs3u U TeneBuieHus. Pagnonokanys.

DIEeKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEeH cpebl.

TexHn4yeckue yCcTpoHCTBa M MPAaKTHUYECKOE NMPUMEHEHHE: MYy3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBas TUAarHOCTHKA B
TEeXHUKE U MEIUIIHE, pajap, paAUONPUEMHIK, TEIEBU30D, aHTeHHa, TenedoH, CBU-nieus.

Jemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHUE MOTEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmntomeecst Teio Kak HCTOUHUK 3BYKA.

Habnronenue otpaxkeHus: ¥ MpeIOMICHUS] MEXaHUUECKHUX BOJIH.

Habnronenune narepdepeHnn u 1uppakinid MEXaHUIECKUX BOJIH.

3BYKOBOH pe30oHaHC.

HaGutoieHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUIMTYIOM U YaCTOTOH KoJicOaHUH.

HccnenoBanue  CBOWCTB  DIIEKTPOMAarHUTHBIX — BOJIH:  OTpaK€HHE, IpeJOMIICHHE, MONSApU3alusi, JUQpaKius,
UHTEpEepEeHIIUSI.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHENHHOE pacnpocTpaHEHHWE CBeTa B OAHOpoAHOM cpeae. Jlyu cera. ToueuHsblil
HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHHil B IJIOCKOM 3epKalie.

[Ipenomnenune cBeta. 3aKOHBI TpENOMJICHHS CBeTa. AOCONIOTHBIM TOKaszaTenb NpesnomieHus. [lonmHoe BHyTpeHHee
otpaxkeHue. [IpeneapHpIN yroi MOJHOTO BHYTPEHHETO OTPAYKEHHUS.

Hucnepcus ceera. ClnoxkHBIN cocTaB Oenoro ceera. L[BeT.

Cobuparomme u paccewBaroIiye JWH3BL. ToHKas nuH3a. POKYCHOE PACCTOSHHE W ONTHYECKas CHJIa TOHKOW IJIMH3EL
[Toctpoenne n300pakeHUH B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX. DopMysa TOHKOW JMH3HL. Y BEIMYCHHE, 1aBaEMOE JTHH30M.

[Ipenenbl pUMEHUMOCTU T€OMETPUUECKON ONTHKU.

BonroBas ontuka. MaTEepdepentms ceeta. KorepeHTHbIE UCTOYHHUKH. Y CIIOBUS HAOIOIEHUS MAaKCUMYMOB U MUHUMYMOB
B HHTep(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakums ceera. JudpakimonHas pemérka. YcinoBue HAOMIOACHHUS TJaBHBIX MaKCUMyMOB TIpW TIaJIEHUU
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Nonspusanus ceera.

TexHuyeckue yCTpOHCTBA W MPAaKTHUECKOE TPUMEHEHHE: OYKH, Jymna, (QoToammapar, NpOSKIMOHHBIA armapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOISIPO/T.

Lemoncmpayuu

[IpsmonuHeHOe pacpocTpaHeHUe, OTPaXKeHHE U TpeioMiIeHre cBeTa. ONTHYECKUe MPUOOPEI.

[lommHOE BHYyTpeHHEe oTpakeHrne. Moens CBETOBOIA.

HccnenoBanne cBOWCTB N300pakeHUH B TIMH3aX.

Moienn MUKpPOCKOTIA, TEIECKOIa.

HaGmonenune natepdepeHnny crera.

Habnronenune audpaxkunu cera.

Habnronenue aucnepcuu cera.

[Tomyuenue criekTpa ¢ MOMOIIBIO MTPU3MBL.

[Nony4eHue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEMIETKH.

Habmonenne monspusamum cBera.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

N3mepenne mokazaTens MpeaoMIIeHHs CTEKIa.

WccnenoBanne cBOWCTB M300pakeHUH B TNH3AX.

Hab6mronenue nucnepcuu cBeTa.

Paznen 6. OcHOBBI cieMAILHON TEOPHH OTHOCUTEJILHOCTH
I'paHunBl  OPUMEHMMOCTM  KJIAacCUYECKOW MexaHuku. llocTymarbel cHeUaJbHONW  TEOPUM  OTHOCUTENBHOCTH:
WHBapUAHTHOCTh MOJTYJISi CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIFHOCTH DHHINTEHHA.



OTHOCUTENFHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHe BPEMEHH U COKPAIIEHUE JITHHEI.
DHeprus ¥ UMITYJIbC PESITUBACTCKOMN YaCTHIIBI.
CBsI3b MacChI C HEPTHEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTUS MOKOSI.

Paznen 7. KBanToBas ¢pusunka
Tema 1. Inemenmol K6anmoeoi ONMUKU
®oronsl. Popmyna [Inanka cBsi3u 3HEpTUN (HOTOHA C €TO YACTOTOW. DHEPTHUS M UMITYIIhC (POTOHA.
Otkpeitue u uccnenoBanue porodddexra. Onpiter A. I'. Ctonerosa. 3akoHsl poTodddexra. YpaBHeHHe DWHIITEIHA 115
¢dorosddexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. Onbithl 1. H. JIeGenena.
XUMHYECKOE JEHCTBUE CBETA.
TexHUUECKHE yCTPOICTBA M IPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT, POTOAATUHK, COTHEUHAs OaTapesi, CBETOANO/.
Jlemoncmpayuu
®oTo3eKT Ha ycTaHOBKE C IMHKOBOH MIACTHHOM.
HUccnenopanue 3akoHOB BHelIHero GoToaddexra.
Ceeronunon.
ConneuHast Oarapesl.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OnbiTel Pe3epdopra mo paccessnuro o -yactuil. [lnanerapHas mozens aroma. [loctynarel bopa.
Uznydenue u nornomenre (OTOHOB TMPH IMEPEXOe aToMa C OJHOTO YPOBHS JHEpruM Ha Jpyroi. Buapl crmextpoB. Crektp
YpOBHEM 3HEprUH aToMa BOAOPOAA.
Bonnossie cBoiicTBa yacTuil. Bomusl ne bpoitna. KopoyckyasipHO-BOJIHOBOH Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE H3JIy4eHHE.
TexHuyeckue ycTpoHCTBAa M TMPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJbHBI aHadu3 (CHEKTPOCKOM), jla3ep, KBAHTOBBIM
KOMIIBIOTED.
Jlemoncmpayuu
Monens onbiTa Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOmonenne muHeHYaThIX CIIEKTPOB U3ITYUCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi
HaGmonenne nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEpPUMEHTHI, J0Ka3bIBAIOLINE CIIOKHOCTh CTpoeHHs sapa. OTkpbiTHE paguoakTuBHOCTH. OmbiThl Pesepdopna mo
OIIPEIENICHUIO COCTaBa PaJIMOaKTUBHOIO u3mydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BnusiHue paguoakTUBHOCTH Ha
KHBbBIE OPTaHU3MBI.
OtkpeiTHEe POTOHA M HelTpoHa. HykiionHas monens siapa ['eitsen6epra—lBanenko. 3apsaa siapa. MaccoBoe 4mcio sipa.
N3otonsl.
Anbda-pacnan. DIeKTPOHHBINA U NO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nyuenne. 3aKOH paJlHoaKTUBHOIO pacnaa.
DOHeprus cBs3U HyKJIOHOB B sape. SAnepHsie cuibl. [ledekt macch sapa.
SAnepusie peakuuu. JleneHne U cuHTE3 Aaep.
SAnepusiii peakrop. TepmosaepHsiii cunTes. [IpobaeMbl 1 NepCHEKTUBH AAEPHON 3HEPreTUKU. DKOJOTMYECKUE acTIeKThI
SIICPHON SHEPTEeTHKH.
OneMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOAEHHS U PETUCTPALMN 3JIEMEHTAPHBIX YaCTHII.
@dyHraMeHTaIbHbIE B3aUMOIEHCTBUSA. EAMHCTBO u3HuecKoi KapTHHBI MUDA.
TexHuueckue ycTpoWcTBa M MPAKTUUYECKOE MPUMEHEHHUE: JI03UMETP, KaMmepa BuibcoHa, sAllepHbI peakTop, aTOMHas
Oomoa.
Jlemoncmpayuu
Cu€TunK MOHM3UPYIOIMNX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomuol
HccnenoBanne TpekoB 4acTHII (110 TOTOBBIM (oTorpadusim).

Paznen 8. D1eMeHTHI aCTPOHOMHUM M ACTPOPU3UKHU
Orarnbl pa3BUTHs aCTPOHOMUH. [IpUKITaHOE 1 MEPOBO33pEHYECKOE 3HAUCHUE aCTPOHOMHHU.
Bun 38é3mH0r0 HeOa. Co3Be3nus, IpKUe 3BE3/1bl, JIAHEThI, KX BUIUMOE JBIKECHUE.
ConHeuHas cucrema.



Comame. ComHeuHas akTUBHOCTh. Mcrounmk sHeprum CoiHma W 3BE3A. 3BE3NMBI, MX OCHOBHBIC XapaKTEPHUCTHUKH.
JmarpaMMa «CIIeKTpaIbHBIN KJIacc — CBETUMOCTEY. 3BE3BI TNIABHOM MOCIEI0BATEIHPHOCTH. 3aBUCHIMOCTh «Macca — CBETHMOCTE)
JUTS 3BE37 TIIaBHOM TMOCIenoBaTelbHOCTH. BHyTpeHHee ctpoenue 3BE3N. CoBpeMEHHBIE MPEACTABICHHS O MPOWCXOXKICHUN U
sBomonnu ComHIa 1 3BE3/1. DTambl )KU3HH 3BE3.

Mneunstit [IyTe — Hamra ["anaktuka. [Tonoxxenune n nprwkenne Conara B I'amaktuke. Tumnsl ranaktuk. PaguoragakTuku u
KBazaphbl. YUEpHBIE JBIPHI B AJIpax TaIaKTHK.

Bcenennas. Pacmmpenne Bceemennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus bomemioro B3peiBa. PenmmkroBoe
W3ITy4YeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnrlie mpobaeMbl acTpOHOMUMU.

Yuenuueckue nabarooenus

HaGmoenuss HeBOOPYKEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMITBIOTEPHBIX MPUWIOKCHUN IS ONPEICIICHUS TIOJIOKEHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3/1usi CEeBEpHOTO MOMYIIAPHS U SIPKUE 3BE3MBI.

Habnronenus B Teneckon Jlynsl, mnanet, Mneunoro [Tytu.

Oo0o0maromee NOBTOPeHUE

Pone ¢u3nku m acTpOHOMHUHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOH, COLHMATbHOW M STHYECKOH cdepax NesTeIbHOCTH
YeloBeKa, PoJib U MeCTO (U3UKH U acTPOHOMHHM B COBPEMEHHOH HaydyHOW KapTHHE MHpa, pOjb (U3UUECKOW TEOpPHH B
(hopMHUPOBaHUY MPEJICTABIICHUI 0 (U3NYESCKON KapTHHE MUPA, MECTO (PU3NUCCKON KapTUHBI MUPa B OOIIEM PsITy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpC}ICTaBJICHI/Iﬁ O mpupozae.

MexnpeaMeTHble CBSI3U

Uzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiiacce ocymecTBISIETCSl C YIETOM COJEPKATENBHBIX MEKIPEAMETHBIX
CBsI3EH C KypcaMH MaTeMaTHKH, OMOJIOT K, XMMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemuvle nousimus, CBI3aHHBIC C H3YYEHUEM METOJIOB HayYHOTO TIO3HAHUSL: SIBIICHUE, HAYYHBIN (aKT, TUIOTE3a,
¢du3nyeckas BeTMYUHA, 3aKOH, TEOPHsl, HAOMI0IeHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: penieHue CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIHMU: CHHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIMH HA OCH KOOPAMHAT, CI0KEHHE BEKTOPOB, IMPOU3BOJIHBIC
AJIeMEHTApPHBIX (YHKIHA, TIPU3HAKH MTOI00US TPEyTroILHUKOB, ONPEIelIeHUe IIOMIaAN TUIOCKUX (GUryp u 00bEMa Te.

buonozusa: snekTpudecKue SBICHUS B XKUBOW TNPHUPOAE, KojeOaTelbHBIE NBIKCHHUS B JKMBOW IMPHUPOJAE, ONTHYECKHUE
SIBIICHUS B )KABOH MPUPOJIE, TEUCTBUE paANallii Ha KUBBIC OPTaHU3MEI.

Xumus: CTpOCHHE aTOMOB M MOJEKYyJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TN, MEXaHU3MBbI OO0pa3oBaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPaIbHbIM aHAIU3.

T'eoepagpusa: MarHUTHBIE TIONMIOCA 3eMITH, 3alle)KW MAarHUTHBIX pya, (OTOChEMKA 3€MHOI TMOBEPXHOCTH, IpEICKa3aHHe
3eMIIETPSICEHU.

Texunonozus: IMHUU DIEKTpOIEpead, TeHepaTop MEePeMEHHOTO TOKa, AJIEKTPOJIBUTATEh, MHIYKIIMOHHAS Tedb, pajap,
paaronpuéMHUK, TENIeBU30p, aHTeHHa, TenedoH, CBY-neus, MpOEKIIMOHHBIN amapar, BOJIOKOHHAsS ONTHKA, COJTHEYHas OaTapesl.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 10 ®U3UKE HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA30BAHUA
OcBocnue yueOHOTO mpenmera «®Du3mka» Ha YPOBHE CpeIHEro o0Iero ooOpasoBaHus (0a30BbI YpOBEHB) IOIKHO
00eCIeYnTh TOCTIKEHUE CICIYIONINX JIMYHOCTHBIX, METANIPEIMETHBIX B MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHoro mpenmera «Pu3HMKa» IOKHBL OTpakaTh T'OTOBHOCTh M CIOCOOHOCTH
00yyYaromuxcsi pyKOBOACTBOBATHCSI CPOPMUPOBAHHONW BHYTPEHHEH MO3WIMEH JTMYHOCTH, CHCTEMON IEHHOCTHBIX OpPWUEHTAIHH,
MO3UTUBHBIX BHYTPEHHHX YOEXICHHWH, COOTBETCTBYIOIIMX TPAAWLIHOHHBIM LIEHHOCTSM POCCHHCKOrO OOIIEeCcTBa, pacIIMpeHHe
JKU3HEHHOTO OIbITAa U OIBITA ACSITEIBHOCTH B MPOLIECCE pealn3allii OCHOBHBIX HAIPABIEHUI BOCIUTATEIBHOMN JIEATEIBHOCTH, B
TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS

c(OpMHPOBAHHOCTh TPAXKIAHCKOH MO3WIMHM OOYy4Yarollerocss Kak akTHBHOTO M OTBETCTBEHHOI'O YiIeHa POCCHICKOTO
00111eCTBA;

NPUHATHE TPAAUIMOHHBIX O0IEUETOBEUECKUX TYMaHUCTUIECKUX U IEMOKPaTUIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IESTEIBHOCTh B MHTEpECax IPa)kIaHCKOro OOILECTBA, y4acTBOBATh B CAMOYIPABICHUH B
00pa3oBaTeIbHOMN OpraHu3alyy;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAIIEHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX QYHKLUUSIMH U Ha3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM NESITENbHOCTH;

2) NIATPHOTHYECKOT 0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOHN TPAKIAHCKON WICHTUIHOCTH, TATPUOTHU3MA;

LICHHOCTHOE OTHOIIEHHE K TIOCYIAapCTBEHHBIM CHMBOJIaM, IOCTHIKCHHSM POCCHHMCKHUX YYEHBIX B 00MacTH (GU3UKH U
TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOr0 OBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAIlMI0 W NPUHUMAaTh OCO3HAHHBIE DEIICHUS, OPUECHTHPYACh HAa MOpPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JESITENBHOCTH YUEHOTO;

0CO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO Oy IyIIero;

4) 3¢TeTHYECKOro BOCIIMTAHMS:

3CTETHUYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasi SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO (pr3ndecKoil Hayke;

5) Tpy1oBOro BocnuTAHUSA:

MHTEpEC K pasziIuyHbIM cdepaM NpodecCHOHaIbHON NeSTETbHOCTH, B TOM YHCJE CBS3aHHBIM C (PM3MKOH M TEXHMKOM,
YMEHHE COBEpILATh OCO3HAHHBINA BEIOOP Oyayieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTB M CHOCOOHOCTH K 00Pa30BaHUIO M caMOOOPa30BaHMIO B 00JacTH (PU3UKH HAa MPOTSHKEHUH BCEH KHU3HU;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTH YKOJIOTHYECKOH KYJIBTYPBI, OCO3HAHHE TI00aJBHOT0 XapaKTepa dKOJIOTHUECKHUX MPOoOIieM;

TUTAHUPOBAaHWE M OCYIIECTBICHHE AECWCTBUH B OKpYXalolleld cpelile Ha OCHOBE 3HAHUS IIeJiell yCTOHYMBOTO pa3BUTHS
YeJI0BEYECTBa;

paciMpeHne OIbITa JIeTeIBHOCTH KOJIOTUIECKON HAIIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHHUH TI0 (PU3HKE;

7) IEHHOCTH HAYYHOT0 TMO3HAHHUSI:

c(OpMHPOBAHHOCTh MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOH JesITeIbHOCTH, TOTOBHOCTh B Mpollecce M3YUYeHUS! (U3UKH OCYIIECTBISATH MPOCKTHYIO H
HCCJICI0BATCIILCKYIO JCATCIIbHOCTh MHAUBUAYAJIBHO U B I'PYIIIIC.

METAINNIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIC YHHBepPCAJIbHbIC y4eOHbIe NeiiCTBHSA
ba3soBble Jiornyeckue aeicTBHs:
CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYaIIM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONpEeNEIATh LU JeSITENbHOCTH, 337aBaTh NapaMeTPhl U KPUTEPUU UX JOCTHKEHUS;
BBISBJISTH 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3pabaTsiBaTh IUIAH PELICHHS MTPOOJIEMBI ¢ YU4ETOM aHATN3a UMEIOIIUXCS MaTEPUAIbHBIX U HEMAaTePHAILHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JESITEIBbHOCTh, OLEHUBATH COOTBETCTBHUE PE3YJILTATOB IIENSIM, OLEHUBATh PUCKH IOCIEICTBUIA
JIeSITEIbHOCTH;
KOOPJMHHUPOBATH U BBIIOIHATH pA0OTY B YCIOBHSIX PealbHOT0, BUPTYabHOTO U KOMOWHUPOBAHHOT'O B3aUMO/ICHCTBUS;
Pa3BHUBATh KPEATHBHOE MBIIIICHHUE ITPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciegoBaTelbCcKue 1eCTBUA:



BJIa/IETh HAYYHOH TEPMHUHOIOTHEN, KIIOUEBBIMH MOHATHAMA U METOaMU (PU3NYECKON HAYKH;

BJIQZICTh HABBIKAMH YYCOHO-HCCIICIOBATEIILCKOM W TIPOCKTHOM NEATCTRHOCTH B 00JacTH (DU3MKH, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIHBHOMY TOWCKY METOJIOB pEIICHUs 3ajad (H3MUYECKOrO COJACPKAHWS, MPUMEHEHUIO pPa3IHYHBIX
METOJIOB TTO3HAHUS;

BJIaIETh BUIAMH JEATENFHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHS, €r0 MHTEPIPETANH, IPeoOPa30BaHUIO M MPUMEHEHHUIO B
Pa3INYHBIX YYSOHBIX CHTYAIMSIX, B TOM YHCIIC TIPH CO3/IaHUH yUeOHBIX MTPOSKTOB B 0071aCTH (PU3HKH;

BBISBIIATh TPUYAHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€ pElIeHHs, HaXOIUTh
apryMEHTHI JJIs 10Ka3aTeIbCTBA CBOMX YTBEPIKICHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHaJTM3UPOBATh IOJMYYCHHBIE B XOJAE PEIICHHs 3aJaud pe3yjbTaThl, KPUTUYECKH OICHUBAaTh HMX JOCTOBEPHOCTH,
MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBHUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeNbHON NESTEIHHOCTH, B TOM YHUCIIE IPH U3yUYeHUN QU3NKH;

JaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JaCThb KU3HEACATEIbHOCTH;

YMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIE UICH, IPEJIaraTh OPUTHHAIBHBIC TOAXO/bI H PELICHUS;

CTaBHUTH MPOOJIEMBI U 33a7a4ll, JOMYCKAIOIINE aJbTePHATHBHbIC PELICHUSI.

Padora ¢ nndopmanueii:

BJIaJIeTh HABBIKAMH IMOJyYeHHsI MHPOPMAK (U3NIECKOTO COJEPKAHUS M3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIATH MOUCK, aHAIN3, CHCTEMATH3AIMI0 U HHTEPIPETAlni0 HHOOPMAIIUY Pa3IMIHbIX BUIOB U (OPM IpEACTaBICHHUS,

OLICHUBATH JIOCTOBEPHOCTH HHPOPMALINH;

HCIIOJIL30BaTh  CpEACTBa I/IH(bOpMaHI/IOHHI)IX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B pCUHICHHU KOIHUTHUBHBIX,
KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6HIOI[CHI/ICM TpC6OBaHHI>'I OPrOHOMUKH, TCXHUKHU 6C3OHaCHOCTI/I, TUTHUCHBI,
pecypcocOepekeH s, MPABOBBIX U STHYECKUX HOPM, HOPM WH(POPMAITHOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PMU3UUECKOTO COJICpIKaHUs B Pa3IMYHBIX (opMmarax ¢ y4yéTOM HazHaueHHs MH(POpPMAIUU ¥ LEIeBOH
ayJUTOPUH, BEIOHpAsk ONTUMAIIbHYIO (POPMY MPEICTABICHUS M BU3yaTH3aIINH.

KoMMmyHuKaTHBHBIEC YHUBEpPCAJbHbIE YUeOHbIe 1eiicTBUS:
OCYILECTBIISITH OOIIEHNE Ha YPOKax (GU3UKH U BO BHE-YPOUHOU AEATEIBHOCTH;
pacro3HaBaTh NPEINOCHIIKH KOHGIMKTHBIX CUTYyalluil U CMST4aTh KOH(IHUKTEL;
PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HUCIOIb30BAHUEM S3bIKOBBIX CPEJICTB;
MIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHIUBUIyaIbHOH paboTHI;
BBIOMpATh TEMAaTHKy M METOIbl COBMECTHBIX JIEHCTBUH C y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKAOTO 4iIeHa
KOJUIGKTUBA;
NPUHUMATh LEeTd COBMECTHOW [EsTEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHMPOBATH ACHCTBHS IO €€ OCTHXKEHHIO:
COCTABJISATH IIJIaH ACHCTBUH, paclpeesiTh POJIK C YUETOM MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOH padOTHI;
OLIEHMBATh KAYECTBO CBOETO BKJIA/Ia M KaXKIOr0 yYaCTHUKA KOMaH bl B OOLIUM pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPHIM;
npesiaraTh HOBbIE IIPOEKTHI, OLIEHUBATD UIEH C TIO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUIECKON 3HAUNMOCTH;
OCYILECTBIISITh TIO3UTHBHOE CTPATErHMYECKOE MOBEACHUE B PA3IMYHBIX CUTYALMAX, IPOSABIATH TBOPUECTBO M BOOOPaKEHHUE,
OBITh MHULIUATHBHBIM.

PerynsiTuBHbIe yHMBepcaibHbIe y4eOHbIe el CTBUSA
Camoopranuszanus:
CaMOCTOSITETIbHO OCYIIECTBIISTH [MO3HABATENBHYIO AEATEIBHOCTh B 00J1aCTH (PM3UKH U aCTPOHOMHH, BBISBISATH NMPOOJIEMBI,
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITETIbHO COCTABIIATD IJIaH PEIICHHUS PacyETHBIX M KAUeCTBEHHBIX 3a/1a4, IUIaH BBIMOJIHEHHS IPAKTUIECKOH paboThI
C Y4€TOM MMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUYTECHUIA;
JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;
pacmupsTh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUH;
JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OIIEHUBATh IPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO OSPYAUIUM B 00JNAcCTH (U3UKH, TOCTOSHHO TOBBIIIATH CBOMN
00pa3oBaTenbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJIJIEKT:
JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHTb KOPPEKTUBHI B JESITEILHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIIHTATOB IEIISIM;
BJIaJICTh HABBIKAMU TI03HABATEIBHON Pe(IIEKCHH KaK OCO3HAHWS COBEPINAEMBIX JCHCTBUI M MBICITHTEILHBIX ITPOIIECCOB, UX
pe3yJbTaTOB U OCHOBaHUM;
MCIIOJIB30BaTh MPUEMBI pehIeKCHH IS OIIEHKH CUTYaIluH, BEIOOPA BEPHOTO PELICHHUS;



YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATH PEIICHHUS 110 X CHIKCHHUIO;

HNPUHAMATh MOTUBBI M apTyMEHTHI IPYTUX TPH aHAIN3E PE3YJIbTaTOB AEATCIbHOCTH;

HNPUHAMATH ce0s, TOHNUMasi CBOM HEIOCTAaTKH M JOCTOWHCTBA,

HNPUHAMATh MOTUBBI M apTyMEHTHI IPYTUX TP aHAIN3E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABATh CBOE ITPABO U MPABO JAPYTUX HA OMIHOKH.

B mpomecce nOCTHXKEHHS JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IMPOrpaMMBI MO (hu3mKe IS ypOBHS CpeIHEro OOIIero
00pa3oBaHMs y 00yJarONIMXCsl COBEPILICHCTBYETCS SMOIIMOHAIBHBIN HHTEIUICKT, TIPEIIOIATA0IINi ChOPMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKIIIOYAIONIET0 CIIOCOOHOCTH MOHUMATh CBOE SMOILMOHAILHOE COCTOSHHE, BUIETh HAIPABICHUS Pa3BUTHS
COOCTBEHHOH MOLIMOHANBHOW Cepsl, OBITh YBEpEHHBIM B cebe;

CaMOpEryJIMPOBaHMs, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHHE,
CIOCOOHOCTh aIaNITHPOBATHCA K AMOLMOHAIILHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTB, OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOLIECH CTpEeMIICHHE K TOCTH)KEHHIO LIEJH U YCIIeXy, ONTUMHU3M, HHUIIUaTUBHOCTD, YMEHHUE
JIECTBOBATH UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

9MIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH €r0 NPH OCYIECTBICHUN
0O0IIeHH S, CIOCOOHOCTH K COUYBCTBHIO U COTICPEIKUBAHUIO;

COLMANIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAaWBaTh OTHOLICHUSI C IPYTUMH JIIOJbMH, 3a00TUTHCS, TPOSIBISTH
MHTEpEC U pa3peliaTb KOHPIUKTHI.

HPEIAMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kjaacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxkaTh c(hOPMHUPOBAHHOCTH Y
oOyJaronuxcs yMEeHUH!:

JEMOHCTPHPOBaTh Ha NMpHUMEpPax poiib U MecTO (U3MKM B (OPMHUPOBAHMM COBPEMEHHON Hay4yHOH KapTHHBI MUpa, B
Pa3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN NEATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS HM3YYEHHBIX (U3MUECKMX MOJeNIei: MaTephaibHas TOUYKa, WHEpIHalbHAas CHUCTEMa
orcuéra, aOCOJIOTHO TBEPAOE TEJIO, HJCAIBbHBIM Ta3, MOJCIM CTPOCHHUS Ta30B, MKUAKOCTEH M TBEPIABIX TeEJ, TOYCYHBIN
ANEKTPUYECKUI 3apsi]] IPH PELICHUN QU3NYIECKUX 3a]1ay;

pacmo3HaBaTh (QU3MUYECKHe SBICHUS (IpOLEcCh) M OOBSCHATh MX HA OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJISPHO-
KMHETUYECKON TEOpUHU CTPOEHUS BEUIECTBA U NMEKTPOJINHAMHUKU: paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNE,
CBOOOJHOE TMajJicHHE TeJ, ABWKCHHE MO OKPYXHOCTH, MHEpLUs, B3amMoneicTtBue Tten, Auddysus, OpoyHOBCKOE IBIKEHHE,
CTpOCHUE KUIKOCTEH 1 TBEPBIX TEI, M3MEHEHHE 00bEMa TeJl MPH HAarpeBaHWH (OXJIAXKICHHUH ), TEMJIOBOE pPaBHOBECHE, HCIIApEHHE,
KOHJIGHCAIUs, TUTaBJIeHUEe, KPUCTAILIU3AIMs, KUIIeHHEe, BIaXKHOCTh BO3/yXa, MOBBILIICHUE JABJIEHUS Ta3a MpU €ro HarpeBaHUU B
3aKPBITOM COCY/JI€, CBSI3b MEXKy MTapaMeTpaMy COCTOSIHUS T'a3a B U30IPOIECCAX, NEKTPU3ALIUS Tell, B3aUMOJIEHCTBHE 3apsi/IOB;

OIMCHIBATh MEXaHUYECKOE JIBMKCHUE, UCTIONB3YsS (PH3MUYECKHE BEIMYMHBL KOOPJMHATA, MYTh, MEPEMEIIeHNE, CKOPOCTh,
YCKOpPEHHE, Macca Tela, CWila, WUMIIYJIbC Tella, KUHETHYecKash JHeprusi, IMOTCHIWalbHas OSHEprus, MexaHuueckas padoTa,
MeXaHH4YecKass MOIIHOCTh; TIPY ONHMCAaHWU MPABHIBHO TPAKTOBATh (PU3NUECKUH CMBICI UCIOIB3YEMBIX BEJIMYWH, NX 0003HAYCHUS
Y €IUHHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJTMUUHY C APYTHUMHU BETMYNHAMU;

OIMCHIBATh W3yUYCHHBIEC TEIUIOBBIE CBOWCTBA TEINl M TEIUIOBBIE SIBIICHHS, UCTIONB3Ys (pU3HYecKre BEIMYUHBI: JaBlICHHUE ra3a,
TEeMIEpaTypa, CpelHsAd KHHETHUYECKas DHEPIHs XAOTHUYECKOTO JBHKEHHS MOJIEKYJ, CPEAHEKBaJpaTHYHAas CKOPOCTh MOJEKYI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHss BSHeprus, pabora rasza, Ko3((HUIMEHT MONE3HOro AEHCTBHS TEIUIOBOTO JBUraTels; Hpu
ONMCAaHWU TPaBWJIBHO TPAKTOBaTh (DU3MYECKUH CMBICT MCHOJIb3YEMBIX BEIWYMH, MX OOO3HAYEHUS] M E€AWHHIbI, HaXOIUTb
(hopMyIIbl, CBA3BIBAIOLINE AAHHYIO (PU3UUECKYIO BEIUUHMHY C IPYTUMH BEJIHMUHHAM;

OIMCHIBATh U3yUEHHbIEC MIEKTPUIECKHE CBOICTBA BEILIECTBA M MIEKTPUUECKUE SIBJICHUSA (TIPOLIECCHI), UCTIOb3YS (PU3MUECKHIE
BEJIMYUHBL DJJEKTPUUECKUH 3apsl, SJIEKTPUUYECKOE I0JIe, HANpPsHKEHHOCTh TMOJA, MOTEHIMAN, pPa3HOCTb IOTEHLHAIOB; IPH
ONMCAHWU MPABWIBHO TPAKTOBaTh (M3NYECKUI CMBICI HCHOJIB3YEMbIX BEJMYMH, MX OOO3HAYEHHS M EOUHMLBI; YKa3bIBaTh
(hopMyIbl, CBA3BIBAIONINE JaHHYIO (PHU3MUECKYIO BEIMYMHY C IPYTUMH BEIUIHHAMY;

aHaTM3UPOBATh (PU3MUYECKHUE MPOLECCH M SBJICHUS, HCIONb3yS (U3MUECKUE 3aKOHBI M IMPHHLMIBI: 3aKOH BCEMHUPHOTO
Tsarotenus, |, Il u 11l 3akonsr HeloTOHA, 3aKOH COXpaHEHMS MEXaHUYECKOW 3HEPrHM, 3aKOH COXPAaHEHHS HMITYJIbCA, MPUHIIMIT
CYNEPNO3ULINN CWI, MPUHLXI PABHONPABHS MHEPIUAIBHBIX CHCTEM OTCUETA, MOJIEKYISPHO-KMHETUYECKYIO TEOPHIO CTPOSHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPETHEH KNHETUYECKOI SHEPTUH TEIUIOBOTO IBMKEHUS MOJIEKYJI ¢ aDCOIIIOTHOM TeMIepaTypox,
MEPBBIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsifa, 3akoH KyrnoHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAKEHUE U YCIOBUS (TPaHMLIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPHHLMIBI JEHCTBUS MAaIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOWMCTB; pa3iuyarh YCJIOBHS HX
0€30MacHOro UCTOJIb30BaHMUs B IOBCETHEBHOM KU3HM;

BBITIOJTHATD JKCIIEPUMEHTHl 10 HWCCIEIOBAHUIO (DPU3MUECKUX SIBICHUH M MPOLECCOB C HCIOJIB30BAHUEM INPSAMBIX H
KOCBEHHBIX U3MEPEHHH, IPU 3TOM (HOPMYIHPOBaTh NpodiieMy/3aady U TUIOTE3Y yueOHOro 3KCIIEpUMEHTa, COOMPaTh YCTAaHOBKY
U3 TIPEATI0KEHHOI0 000PYI0BaHuUs, IPOBOJUTD OMBIT U (POPMYIHPOBATEH BHIBOIBI;



OCYIIECTBIIATH NPSIMbIe M KOCBEHHBIC H3MEpEeHUs (DPU3MUECKHX BEIWYMH, NPU STOM BHIOMpPATh ONTHMAJIBHBIA CIIOCOO
U3MEPEHHs U UCII0Ib30BaTh U3BECTHBIE METOBI OLICHKU IIOIPEIHOCTENH U3MEPEHNU;

HCCIIEZIOBATh 3aBHCUMOCTH MEXIy (U3MUECKUMH BEIMYMHAMHU C HCIOJIB30BAaHHEM TPSMBIX HM3MEPEHHH, IPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh pPE3yJbTaThl IMOIYYCHHOW 3aBHCUMOCTH (PM3WYECKHX BEIMYMH B BHAE TaOIUI U
rpa¢uKoB, A€1aTh BHIBOJBI I10 pe3yJIbTaTaM HUCCIICIOBAHUS;

cobmroiaTh mpaBuiIa 0€30MacHOro TPyAa MPH MPOBEACHUH HCCIEAOBAaHUII B paMKax y4eOHOTro SKCHEpHMEHTa, y4eOHO-
UCCIICIOBATENbCKOM M MPOEKTHOM JAEATENBbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB U J1a0OpaTopHOro
o0opyIoBaHUs;

pemaTh pacyéTHBIE 3a/a4d C SBHO 3aJaHHON (PU3UUECKONW MOJEIbI0, UCTONB3Ys (pru3ndYeckue 3aKOHbI M MPUHIMITBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3a[aud BBHIOMPATh (PU3MYECKYIO0 MOJIEINb, BBIIEIATh (pU3NUeCcKHe BEITMUMHBI U POPMYJIIBI, HEOOXO0AUMBIE
JUTsL €€ pelIeHus], MPOBOJUTh PACUETHI M OLIEHUBATH PEAIbHOCTh MOMYYEHHOTO 3HAUeHHS (PU3NIECKOH BEINYHUHBL;

pelaTh KauecTBEHHBIE 3a/aud: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY PpACCYKICHHHA C OMOpPOH Ha
M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHMUS;

UCIIOJIb30BaTh TMpPH pelIeHHH Yy4YeOHBIX 3aJad  COBPEMEHHble HMH(OPMALMOHHBIE TEXHOJOTMM JJs  TIOMCKa,
CTPYKTYpUPOBaHUS, HHTEPIPETALUU U IPEACTaBICHHUS yUeOHOM W HAyYHO-TIOMYJIIPHON MH(OpMAaLNH, MTOTYYSHHON U3 Pa3InIHbIX
MCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

NPUBOJIUTH NMPUMEPHI BKJIaJa POCCHHUCKUX M 3apYOEXHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE TMPOLECCOB
OKpY>KaloIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETHUECKIE 3HAHUS M0 (PU3UKE B TOBCETHEBHOM KHU3HH IS oOecrieueHrs: 0e301acHOCTH P 00pallleHUH
¢ npubOpaMu U TEXHHUYECKHUMHU YCTPOHCTBAMU, IUIsl COXPAHEHUS 370POBBSI U COOIIIOACHUS HOPM 3KOJIOTHYECKOro TOBEACHUS B
OKpYKarolllel cpenie;

paboTaTe B Tpymme C BBHIMOJHEHHEM pa3IMYHBIX CONHAJIBHBIX POJICH, IUIAaHUPOBaTh pabOTy TPYMIBL, PaMOHAIBEHO
pacmpenensTh 00S3aHHOCTH U IIAHUPOBATh JCSITENBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aI€KBATHO OLIEHMBATH BKJIAJ] KAXKIOTO U3
YYaCTHUKOB I'PYMIIEI B PEHICHUE PaCCMAaTPUBaEMON POOIIEMBI.

K konmy obyuenus B 11 kjaacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxkaTh c(hOPMHUPOBAHHOCTH Y
oOyyaronuxcs yMEeHUH!:

JEeMOHCTPHPOBaTh HA NPHUMEPax pojib U MecTO (pu3MKM B (OPMHUPOBAHMM COBPEMEHHON HAay4yHOH KapTHHBI MHUpA, B
Pa3BUTUHU COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTUYECKON AESITEIHLHOCTH JIFOJIEH, METOCTHOCTh U €IMHCTBO (PH3UIECKOI
KapTHHBI MHPA;

YUUTHIBaTh TPAHMIBl NPUMEHEHHS H3YYCHHBIX (DU3MYECKMX MOJENEH: TOUCUHBIA 3JIEKTPUUCCKHM 3apsAl, JIyd CBETa,
TOYEYHBI HCTOYHMK CBETA, SIIEPHAS MOAEIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO SiApa MPH PELIeHuH QU3NYEeCKUX 3a1ay;

pacrio3HaBath (U3MUECKUE ABIEHUS (TpoLEcChl) U OOBSCHATH MX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMHUKH M KBaHTOBOI
(¢u3nKK: BIeKTpUYecKas NPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JAEHCTBHA TOKAa, B3aUMOICHCTBHE
MarHuTOB, OJJIEKTPOMArHUTHAs HWHIYKLOHWS, JEHCTBHE MAarHUTHOTO MOJs Ha NPOBOAHMK C TOKOM M JBHXKYIIHMHCS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSIMOJIMHEIHOE PaclpoCTpaHeHHE CBETa, OTPaKCHHE, MIPeJIOMIICHHE, HHTepdepeHIHs,
Mupakiysi W TONSIpU3aIsl CBeTa, AWCIIepcHs cBera, Qorodnektpudeckuii dddexr (dhortorddekrt), cBeToBoe maBleHUE,
BO3HMKHOBEHHE JINHEWYATOr0 CIIEKTPpa aToMa BOAOPO/1a, ECTECTBEHHAS! M HCKYCCTBEHHAS PaIMOAKTUBHOCTH;

OIMCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (MJEKTPUUECKHE, MAarHUTHbBIE, ONTUYECKHUE, HIIEKTPUUECKYIO IPOBOANMOCTD
Pa3INYHBIX CPEA) U BJIEKTPOMArHUTHBIC ABJEHUS (IPOLECCHI), UCHONb3YsS (PU3NUECKUE BEJIWUYMHBL SJIEKTPUUYECKHUN 3apsij, cuia
TOKa, JJIEKTPUYECKOE HANpSDKEHHUE, DIIEKTPUYECKOE CONPOTHBIIEHHE, PAa3HOCTh MOTEHIHMAJIOB, 3JIEKTPOIBIDKYIIAs cuia, paboTa
TOKa, MHIAYKLMS MarHuTHOro mojs, cuina Amriepa, cwia JlopeHna, MHIYKTUBHOCTh KAaTYIIKHM, SHEPIHs 3JEKTPHUUECKOIO H
MarHUTHOTO TI0JIEH, MepHoJ U 4acToTa KojeOaHuH B KoyeOaTeJIbHOM KOHTYpE, 3apsii M CHiIa TOKAa B IPOLECCE FApMOHHUYECKUX
ANIEKTPOMArHUTHBIX KoJeOaHuH, (OKyCHOE pacCTOSHME M ONTHYECKas CWIA JIMH3bL, MPHU ONMCAaHWU MNPABMWIIBHO TPAaKTOBATh
(u3MUecKnil CMBICT HCIOJIB3YEMbIX BEIMYHMH, UX O0O3HAueHWs M EIUHMLBI, yKa3blBaTb (POPMYJIBL, CBSA3BIBAIOIIUE IAaHHYIO
(bH3MYECKyI0 BEIUYHHY C IPYTUMU BEIHYMHAMY;

OIMCHIBATh N3yUYEHHbIE KBAHTOBBIE SIBIICHUS U POLIECCHI, HCIOIb3YS (PU3MUECKUE BEIUIUHBL: CKOPOCTh SIEKTPOMAarHUTHBIX
BOITH, JITMHA BOJIHBI M YacTOTa CBETa, HEPTHsl M MUMITYyJIhC (OTOHA, IEPUOJ] TIONypactajia, SHEPrrs CBSI3M aTOMHBIX sep, NMpH
OIMCAaHHWU TIPABWIBHO TPAKTOBaTh (DU3UYECKUU CMBICI HCIOIb3YyEeMBIX BEJIMYMH, MX O0O3HAUEHWs] M €JIMHUIIBI, YKa3bIBaTh
(hopMyIbI, CBS3BIBAMOIINE JaHHYIO (U3UYECKYI0 BEIHYMHY C JPYTHMH BEIUYWHAMY, BBIYMCIATH 3HAYCHUE (QH3MUECKON
BEJINYVHEI,

aHATM3UPOBATh (PU3MUECKHE MPOIECChl W SIBICHUS, UCIIONB3Ys (PU3MUYECKHe 3aKOHBI M MPUHIMILL: 3aKoH OMa, 3aKOHBI
MIOCJIEIOBATENFHOTO ¥ MApaJJIeIbHOTO COeIMHEHUST TIPOBOIHUKOB, 3akoH JIxoyns—JIeHIa, 3aK0oH DIIEKTPOMAarHUTHON HHIYKIIUH,
3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHEHHS CBETA, 3aKOHBI OTPKEHUS CBETA, 3aKOHBI ITPEJIOMIICHHSI CBETA, ypaBHEHUE DWHIITEIHA
st otoaddekra, 3aK0OH COXpaHEHHS SHEPTHHU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHEHHS SJIEKTPHUECKOTO 3apsijia, 3aKOH
COXpaHEHUs] MAacCOBOTO YHCNA, TMOCTynaTtbl bopa, 3akoH paJMOaKTHBHOTO pachaja, NP O3TOM pa3liidaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BHIPAKCHUE U YCIOBHSI (TPaHHUIIbI, 00JIaCTH) MPUMEHHUMOCTH;

OTIPEJISIIATH HANPABJIEHUE BEKTOPA MHIAYKIIMH MAarHUTHOTO TIOJIsI TPOBOJIHHUKA C TOKOM, CHIIbI Amriepa u cudiibl JlopeHIa;



CTPOHTH U OMKCHIBATh H300pakeHUE, CO3/IaBaeMOE TUIOCKUM 3¢pKaJioM, TOHKOH JINH301;

BBITNOJIHATh 3KCHEPUMEHTBI I10 HCCIICIOBAHUIO (DHU3UUYECKHMX SIBICHUN W MPOILECCOB C HMCIIOJBb30BAHUEM IMPIMBIX H
KOCBEHHBIX U3MEPEHHHU: MPH 3TOM (POPMYIHPOBATh MPOoOIeMy/3aady U THIIOTe3y YIeOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY
13 IPEI0KEHHOT0 000PYI0BaHuUs, IIPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOIBL;

OCYIIECTB/IATh IPSMbIE M KOCBEHHBIC HM3MEPEHHUS (PHU3NUCCKMX BEIMYMH, IPU OTOM BbIOMpAaTh ONTHMAIbHBIA CIOCOO
HU3MEPECHHMS U UCIIOJIb30BAaTh U3BECTHBIC METOBI OLICHKHU MOTPEIIHOCTEH H3MEPEHHUI;

UCCIIEIOBATh 3aBHCUMOCTH (PH3MYECKHX BEIWYWH C HCIOJIH30BAHHUEM MPSIMBIX HM3MEPEHUI: TP 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHUPOBATh PE3yJbTaThl MOJYyYSHHOW 3aBUCHUMOCTH (M3MYCCKUX BEIWYHMH B BUAC TaOiMIl U TpadUKOB, ACIaTh
BBIBO/IBI IO PE3yJIbTaTaM HUCCIICIOBAHNUS;

co0JIroIaTh MpaBmia 0€30MacHOr0 TPyAa IMPH MPOBEICHUU KCCICAOBAHUM B paMKax y4eOHOrO 3KCIIEPUMEHTa, Y4eOHO-
UCCJICJIOBATEIIBCKOW W TPOCKTHON JIEATEIILHOCTH C WCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
o0opyIoBaHUs;

pemath pacy€THRIC 3a/aydl C SBHO 3a/laHHOW (DM3MUYECKOW MOJCIBIO, MCIIONB3Ys (PU3NYCCKHE 3aKOHBI U MPHUHIUIIBI, Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4d BHIOMPATh (PU3MUECKYIO MOJEIb, BELICIATh (PU3NUSCKUE BEIUYUHBI H (DOPMYJIIBI, HEOOXOAUMBIC
JUTsE €€ pellCHHs, TPOBOIUTh PACUETHI U OLICHUBAThH PEAIbHOCTD MOJYYSCHHOTO 3HAYCHUS (PU3UYCCKON BEITHYUHBL;

peuiath KadeCTBCHHBIC 3a/Iauyd: BHICTPAMBATh JIOTUYECKH HEMPOTHUBOPCUMBYIO IIEMOYKY PACCYXKACHUN C OMOPOH Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUC SBIICHUS;

UCIIONB30BaTh NPHU PEIICHUW YYEeOHBIX 3a7ad COBPEMCHHBIC WH(POPMAIMOHHBIE TEXHOJOTMU JUIS  TIOWCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMN U MPEACTABICHHS yUeOHON U HAYIHO-TTOMY/IAPHON MH(DOPMAIINH, TOTyYeHHON U3 Pa3IMYHbIX
HUCTOYHHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOJIyYaeMyt0 HH(POPMAIIHIO;

OOBSACHATH MPUHIMITBI JIEHCTBHUS MAaIllMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3jvyaTh YCJIOBUS MX 0O€30MacHOrO
HCITOJIb30BaHUS B TIOBCEIHEBHOM YKU3HH,

MIPUBOUTH MPUMEPHI BKJIaZa POCCUNCKUX M 3apyOCKHBIX YUEHBIX-PU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB
OKPYKaIOILEro MUPa, B Pa3BUTUE TEXHUKHU M TEXHOJIOTHH;

UCIOJIb30BaTh TCOPETUUCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM XKU3HU JIJIs 00€CIIeYeHHs 0€30IMacHOCTH U 00paleHUH
¢ npuOoOpaMu U TEXHUUYECKUMHU YCTPOUCTBAMHU, JJI COXPAHCHHS 370POBbsI U COOJIOACHUS HOPM 3KOJIOTHYECKOIO MOBEICHHUS B
OKpY>Karlllel cpene;

paboTaTh B TPYIIE C BBITOJHCHUEM PAa3JIMYHBIX COIMATBHBIX POJICH, MIIAHUPOBATH Pa0bOTy TPYIIBI, paAIlMOHATIBHO
pacrpenensaTh 003aHHOCTH U IIAHUPOBATH JAEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIUAX, aICKBATHO OICHUBATH BKJIAJ] KAXIOTO U3
YYaCTHUKOB T'PYIITBI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IVTAHUPOBAHMUE. 10 KJIACC

KoanuecTBo 4acoB

Ne n/m HaumeHoBaHMe pa3aesioB U TeM NPOrPAMMbI Be KonTtpoJabHbIe IpakTnueckue ueKTpOmIbIE (WHPPOBLIC)
er o0pa3oBaTelibHbIE pecypchl
o padoTsI padoThI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITO3HAHUA
11 ®duznka 1 METObI HAYYHOT'O MTO3HAHUS 2 brbmorexa LIOK
' ARLHAY https://m.edsoo.ru/7f41bf72
HUroro mo paznemy 2
Pa3znen 2. MEXAHUKA
bubmuorexa LIOK
2.1 K 5
AHeMatiia https://m.edsoo.ru/7f41bf72
bubmuorexa LIOK
2.2 7
Auasiica https://m.edsoo.ru/7f41bf72
53 Jax N 6 1 1 bubnmnoreka IJOK
' AKOHDPT COXPATICHILT B MEXAHHIC https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUMKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKON TEOPUU 9 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
A . D
33 rperaTHble COCTOSHUS BellecTBa. Pa3oBbie 5 https://m.edsoo.ru/7fA1bF72
MIePEX O IbI
Hroro no paznemy 24
Paznen 4. JIEKTPOIUHAMUKA
41 ‘ DNeKTpOoCcTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
4 ITocTosiHHBIN 37eKTpHUECKHA TOK. TOKH B Pa3TUUHBIX 12 1 https://m.edsoo.ru/7fA1bF72
cpenax
Hroro mo pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 3 3
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11 KJIACC

KoanuecTBo 4acoB

Ne DyeKTpoHHBIE (LM (pPOBBIE)
HanmeHnoBaHue pa3iesioB 1 TeM NMPOrpaMMbl Koutpoabusie  IIpakTHyeckue
n/n Bceero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOAUHAMUKA
11 MarHutHOe 1oje. DIeKTPOMarHuTHAsI HHAYKIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no paznemy 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHuuecKre 1 3JIeKTPOMarHUTHBIC KOJIeOaH s 9 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHuuecKHe 1 JICKTPOMAarHUTHBIC BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 Ontuxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI CTIEIUATBHON TEOPHH OTHOCUTEIHLHOCTH 4 1

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

Uroro no pazzeny 4

Pasznen 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHThI KBAaHTOBOU ONTUKU 6

4.2 Crpoenue aroma

4.3 AtomHOE S71pO 5
Hroro no paznemy 15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 ‘ DJeMEeHTHI aCTPOHOMHU U aCTPO(YUUKU 7 1

Hroro no pazaeny 7

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

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

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

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 ‘ O6o06mraroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o @wusuka 10 I'.SI.Mskumes, b.b.byxosues, H.H.Corckuii. ba3oBblit 1 mpodmiIbHBINA yPOBHHU.

Mocksa «IIpocsemenne» 2011.
o Owusuka 11 I'.SI.Mskumes, b.b.byxosues, B.M.Yapyrun. ba3oBslii 1 npodmibHbINA ypOBHHU.

Mockaa «IIpocBemenne» 2011.
o «Coopuuk 3anad o ¢usuke» A.Il.PermkeBuy, I1.A . PeimkeBnu. Mocksa «IIpocsermenne» 201 1.
«KonTpoasnbie padotsl o ¢usuke 10-11 kimace». A.E.Mapon, E.A.Mapon. «IIpocsemenue». 2011 1.
o Temarnueckue KOHTPOJIBHBIE U caMOCTOsITENbHBIE paboThl o Gusuke O.U.I'pommena 10-11

Kjace. «9k3amen» 2012 r.

O

METOANUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
o KonuTtpoapHo-uzmeputensubie Matepuansl. @usuka: 10 kimacc / Cocr. H.M.30pun. - M.: BAKO, 2010.
[ToBTOpEHME U KOHTPOJIb 3HAHUM 110 PU3UKE HA YPOKaX U BHEKJIACCHBIX MepornpusaTusax, 10-11 kmaccsr:
o JIuKTaHTBI, TECTHI, KPOCCBOP/bl, BHEKIACCHbIE MeponpusaTud. H.A. Inymesckas. - Mocksa: M3narenscTBo
['mo0yc; Bonrorpaz: ITanopama, 2009. - 240 c. - (KauectBo 00yueHus).

O

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuoteka — Bcé€ no npenmetry «dusukay». — Pexxum nocryna: http://www.proshkolu.ru
2. BuneoornsiThl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

3. Equnas xomnekmus unudpoBsix 00pa3oBaTenbHbIX pecypcoB. — Pesxxum noctyna: http://school-
collection.edu.ru

4. iuTepecHbIe MaTepHabl K ypoKaM (DU3HMKHU [0 TEMaM; TECTBI 110 TEMaM; HATrJISITHbIE MOCOOUS K YpOKaM. —
Pexxum nmoctyna: http://class-fizika.narod.ru

5. lludpossie obpazoBarenbHbIe pecypebl. — Pexum qoctyna: http://www.openclass.ru

6. DnekTpoHHBIE YIeOHUKH TI0 pu3uKe. — Peskxum nocryma: http://www.fizika.ru
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