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IHHOACHUTEJIBHASA 3ATIINCKA

[Iporpamma o ¢u3rke 6a30BOTO YpOBHS Ha YPOBHE cpeliHero odiero oopasoBanus pazpaboTaHa Ha
OCHOBE TOJIOKEHUI M TpeOOBAHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOM MPOTpaMMBI,
npencrasieHHbx B PI'OC COO, a Taxxke ¢ yuérom (eaepainbHON pabodel mporpaMmbl BOCIUTAHUS U
KOHIICTIIMU TIpenojaBanus y4deOHoro mnpeamera «Pu3uka» B 00pa30BaTEIbHBIX OPraHU3ALMUAX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHbIE 00pa30BaTeNbHbIE IPOTPAMMBI.

Conepxanue nTporpaMMbl 1O (HU3UKE HANpPaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOydatommxcst 10—11 kimaccoB npu oOyueHnn ux Gusnke Ha 0a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-/EATEIbHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpedoBanusim PI'OC
COO Kk muaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METANpeIMETHBIM pe3yibTaTaMm OO0ydeHHs, a
TaKXKe YYUTHIBAET HEOOXOAMMOCTH DPEATHM3alUU MEXIPEJAMETHBIX CBs3ed (PU3UKH C ECTECTBEHHO-
HAayYHBIMH Yy4eOHBIMU TpeaMeTaMu. B Hell ompenessitoTcs OCHOBHBIE IIENM HM3y4eHUs (DU3UKK Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHus, IUIAHUPYEMbIE peE3yJabTaTbl OCBOEHHSA Kypca (U3HKH:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [JJaHHpyEeMble pe3ylbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHHUS;

e cojnepkanue yuyeObHoro npeamera «duznkay mo rogam o0ydeHuUs.

®du3rkKa Kak Hayka 0 HanboJiee 0OIIMX 3aKOHAX MPUPO/IbL, BHICTYIAs B KaueCTBE y4eOHOTO MpeaMeTa
B IIIKOJIC, BHOCHUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHMU 00 okpyxkaromem mupe. [lkonpHBINA Kypc
GuU3MKM — CcHUCTEMOOOPAa3yIOUIUN JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIBKY
¢u3nyeckue 3aKOHBI JIe)KAT B OCHOBE IPOLECCOB WU SIBICHUH, H3ydyaeMbIX XuUMHUEH, OuoJoruei,
¢duszudeckoit reorpadueit m actpoHomuein. lcmosib30BaHWE W aKTUBHOE TPUMEHEHHE (PHU3MYECKUX
3HAHUW ONpeeNsIeT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe »HEpreTukH,
TpPaHCIOPTa, OCBOCHUS KOCMOCA, MOJyYeHHs] HOBBIX MaTEpHUAaJiOB C 3a/laHHBIMU CBOMCTBAMH U JPYTHX.
N3yuenue (u3MKu BHOCUT OCHOBHOHM BKJaa B (pOpMHpOBAaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroniuxcs, B pOpMUPOBAHUE YMEHUI TIPUMEHATh HAyYHBIH METO/1 MO3HAHUS MPU BHITIOJHEHUH UMU
Y4eOHBIX HCCIICIOBAHUMN.

B ocHOBY Kkypca ¢pu3uku 1 ypOBHS CPEAHETO OOIIEro 0Opa3oBaHUS MOJOXKEH P HACH, KOTOPHIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €M0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH Kypc SIBJSIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuag M3 BCEeX paslieioB (DM3HMKHU, BKIIOUAET KaK BOMPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM
bu3uKH.

Hoesn eenmepanuzayuu. B cooTBeTcTBUM € Heill Marepuan Kypca (u3nKu OOBEAUHEH BOKPYT
¢usnueckux teopuil. Bexymmum B Kypce sBiseTcss pOpMHUpPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MOpearnojiaraeT HCIMOJb30BaHWE T'yMaHUTapHOTO
MoTeHIMana GU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUA (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHUECKUMHU TPOoOIeMaMu.

Hoes npuknaownoti Hanpasnennocmu. Kypc ¢u3uku npezmnoiaraeT 3HakOMCTBO C IIUPOKUM KPYrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl MOCPEACTBOM BBEICHHS DJIEMEHTOB COJEP)KaHHUs, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHH, a
TaKxke 00CyKAeHus MpooIeM paloOHaIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMYECKOH 6e30IacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHUs SBISIOTCA
¢uznueckue Teopuu (GopMHpPOBAHUE MPEACTABICHUNH O CTPYKTYpe MOCTPOEHHs (PU3NYECKON TEOpHH,
poiu (yHIAaMEHTaIbHBIX 3aKOHOB M TPHUHLIMIIOB B COBPEMEHHBIX INPEACTaBICHUAX O TMPHUPOIE,
I'paHUIAX IPUMEHUMOCTH TEOPUH, /Ul OTIMCaHUs €CTECTBEHHO-HAYUHBIX SIBJICHUIN U MTPOLIECCOB).

CuCTeMHO-JICITETbHOCTHBIM TMOJAX0J B Kypce (U3MKHM peanu3yeTcsl Mpexkae BCero 3a CYér
OpraHu3aluM KCIIEPUMEHTAIBHON JeATeIbHOCTH oOyyaromuxcs. J{ist 6a30Boro ypoBHs Kypca pH3HKH
— 3TO HCIIOJIb30BaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOpbIe B Mporpamme 1o (Gpu3nke oObeAUHEHB! B OOIIMN CIHCOK YUEHUYECKUX MPAKTHUECKUX
paboT. Briienenue B yka3aHHOM MepeyHe JIabopaTOpHBIX paboT, MPOBOAUMBIX JUISI KOHTPOJIS M OLICHKH,
OCYIIECTBIISICTCS YUaCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca UCXO0 I U3 0COOEHHOCTEH MIIaHuPOBAaHUS U
ocHarleHus kabuHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcsi OBNAJAEHUE OOYYAIOUIUMUCS YMEHUSMU



MIPOBOJIUTH KOCBEHHBIC U3MEPEHHUs, UCCIEJOBAHUS 3aBUCUMOCTEH (PM3UUECKUX BEIHMUYMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbinoe BHMMaHME yIENsAeTCs PELICHUI0 PACUETHBIX M KayeCTBEHHBIX 3azad. [lpum stom s
pacuéTHBIX 3a/a4 TPUOPUTETOM SIBISIOTCA 33Ja4d C SBHO 3aJaHHONW (PHU3UYECKOH MOMEIBIO,
II03BOJISIFOIIME IPUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszzeiia Kypca, Tak U
UHTErpupys 3HAHUS U3 Pa3HbIX pa3AenoB. [[1s1 kauecTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3aJaHUS
Ha OOBSCHEHUE MPOTEKAHUS (PU3NYCCKUX SIBJICHHUN M MPOIECCOB B OKPYKAIOIICH >KU3HH, TPEOYIONIUE
BBIOOPA (PU3UIECKOI MOJICNH ISl CHTYalluH MIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY OOECIEeYCHHUIO
yae0HOTO Tpolecca 0a30BBI YpOBEHb Kypca (U3MKH Ha ypPOBHE CpPETHEro oOImero ooOpa3oBaHUS
JOJDKEH M3Y4aThCsl B YCIIOBHUSIX MPEAMETHOTO KabwHeTa (U3WKU MM B YCIOBHSIX HHTETPHPOBAHHOTO
KaOMHeTa MPeIMETOB €CTeCTBEHHO-HAYYHOTO IUKIA. B xabuHeTe (Gu3MKU JT0HKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyIOBaHWE JUISA BBIIOJHEHHS YKa3aHHBIX B TpPOrpamMMe 1Mo (HU3UKE YUYCHHUECKUX
MPaKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMoHcTpallMoHHOE 000pyAOBaHHE (POPMHUPYETCS B COOTBETCTBUM C HMPHUHLMIIOM MHUHMMAaJbHOU
JOCTaTOYHOCTH U OOECNEeUMBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B MpOrpamMMme Mo (PU3UKE KITFOUEBBIX
JNEMOHCTpallMid Il  UCCJIEOBaHMSI M3y4aeMbIX SIBIEHUH M MPOLECCOB, AMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe 0O0OpyIOBaHHE JUIsI YYEHHYECKUX TMPAKTUYECKHUX paboT ¢dopMupyercss B BUIE
TEMaTUYEeCKNX KOMILJIEKTOB M o0OecreunBaeTcs B pacyére OJJHOTO0 KOMIUIEKTa Ha JIBYX OOYy4aroIIHuXcs.
TemaTtnueckre KOMILIEKTHI JIaOOpaTOPHOTO 000PYIOBaHUS JOJLKHBI OBITH MOCTPOEHBI HA KOMIJIEKCHOM
WCTIOJIb30BAHNH aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM
B BUJIE IIU(PPOBBIX JTab0OpaTOpuii.

OCHOBHBIMH LEJSMHU U3y4eHUs (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISFOTCS:

e (opmupoBaHHEe HHTEpeca U CTPEMIIEHHS OOy4aloUIMXCSd K HAyYHOMY H3YYEHHMIO MPHUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

e  pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/JIE MMO3HAHUS U (POPMHUPOBAHHUE HCCIIEI0OBATEIHLCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBICHUSM;

e  (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs] OCHOB CTPOCHHSI MaTEepUU
1 pyHIAMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMeHUN OOBICHATH SBJICHHS C HCHOJIB30BaHHMEM (PU3MUECKUX 3HAHUUA H
Hay4YHBIX JI0Ka3aTeJIbCTB;

e (opmupoBaHue MpeACTaBICHUI O POMU (PUIUKU AN PA3BUTHUSI IPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI.

JlocTkeHne 3TUX Lieleil o0ecrieunBaeTcsi peuieHHeM CIEAYIOMIMX 3aJad B IMPOIecce H3Y4YCHUS
Kypca GU3MKH Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus:

e [puOOpeTeHHEe CUCTEMbl 3HAHUN 00 O0IUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsE MEXAaHUKY, MOJICKYISIPHYIO (U3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY U DIIEMEHTHI
acTpo(pHU3UKH;

e (opmupoBaHHME yMEHUN NPUMEHATH TEOPETHUECKUE 3HAHHS A OOBACHEHUS (PUIUUECKHUX
SIBJICHUW B IPUPO/JIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

®  OCBOCHHE CIIOCOOOB PELICHHS PAa3IMYHBIX 33/1a4 C IBHO 3aJaHHOU (hHU3MUecKoi MOJIeNblo, 3a1a4,
MOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/ITaHNe (PU3UIECKON MOJIENH, aJleKBaTHOM YCIOBUSAM 3a1auu;

® TIOHMMaHMe (U3MUECKUX OCHOB M NPUHIMIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOILYIO CPENY;

® OBJIQJICHWE METOJIaMH CAaMOCTOSITEIbHOTO IUIAHMPOBAHUS M NpOBEAEHUS  (Pu3nuecKux
HKCIEPUMEHTOB, aHAJIM3a U UHTEpHpeTanuu UHGOpMaIUU, ONPEIeIeHUs JOCTOBEPHOCTH MOITy4YEHHOTO
pe3yibTara;

® CO3/aHME YCIOBUH M pa3BUTHS YMEHHUH IPOEKTHO-HCCIIEAOBATENBCKOM, TBOPUECKOM
JESITEIEHOCTH.

Ha u3yuenue ¢uzuku (6a30BbIil ypoBEHb) Ha YpOBHE CpeHEro 001ero oopazoBanus oTBoguTcs 136
gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefiento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (hu3uke rnepeueHb J1a00paTOPHBIX M MPAKTUYECKUX PAOOT SBISETCS
PEKOMEHJIOBaHHBIM, YUUTENb JEJaeT BHIOOP MpOBEJCHUs JTa0OpaTOPHBIX PadOT U OMBITOB C Y4ETOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®uszuka — Hayka O mpupone. Hayunele MeTonpl NO3HaHUA OKpyXkaromero Mupa. Poib
HKCTIIEPUMEHTA ¥ TEOPUH B MPOIECCe O3HAHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nyeckux sBJICHUHN u npoueccoB. Hayunsle runorespl. @u3znyeckue 3aKOHbI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb u Mecto pusuku B GopMUpPOBAaHUM COBPEMEHHOM HaydHON KapTHHBI MHUpa, B IPAKTHUYECKOMN
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AmnayioroBbsie ¥ U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

Mexannueckoe aBHkeHHne. OTHOCHUTENBHOCTh MeXaHH4ecKoro BmwxkeHus. Cucrema orcuéra.
Tpaexropust.

[lepemenienue, cKOpocTh (CpeiHsAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepuanbHON
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMbI KOOpauHaT. Clio)kKeHHe MepeMEeEHUH U CI0XKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsAMOJIMHEITHOE ABMKeHne. ['padukn 3aBUCMMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEIICHNS MaTepruaibHOW TOUKH OT BPEMEHHU.

CBoboaHoe majienre. Y CKOpeHue CBOOOTHOTO TaIeHUSI.

KpuBosmHeliHOe nBuxeHHe. [[BrmkeHne MaTepUalbHOM TOUYKH IO OKPYKHOCTH € MOCTOSIHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHas CKOpocTh. llepwon m wactora oOparieHwus.
LleHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTpoiCcTBa U MPAaKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBHKEHHUE CHAPAIOB, LICITHBIE
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK JBHKCHUSI.
[IpeobOpazoBaHue ABMKEHHUI C UCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hanpasiienne ckopocTH MpH IBMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LENIbIO OMPEIeICHUsI MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLICHHSI MEXKY MTYTSIMH, TPOMIEHHBIMH TEJIOM 32 TMOCJeI0BATEIbHBIE PAaBHbBIE

MMPOMCIKYTKH BPEMCHHU IIPHU PABHOYCKOPCHHOM JABWKCHUU C HayaJbHOM CKOPOCThBIO, paBHOﬁ HYIIIO.
I/IsyquI/Ie JABMKCHHU IIAapHKa B BSI3KOH KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa
[Tpuniun otHocutenbHocTH ["anunes. [lepsriil 3akoH HetoToHa. MIHEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwil. Bropoii 3akoH HproToHa ans MarepuanbHOU
Toukd. Tpernii 3akoH HproTOHA 1711 MaTEepUalIbHBIX TOYCK.

3akoH BceMHpHOTo TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl TpeHus (mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIBKCHUSA U CUJIa TPECHUSA IMOKO. KOB(I)(I)I/ILII/IGHT TPCHUHA. Cuna COIIPOTHUBJICHUS IPU ABUKXCHUU TECJIa
B X KUJKOCTH HUJIU ra3se€.

HOCTyHaTeJ'ILHOC H BpalllaTCJIIbHOC ABUKCHHUC a0COJIFOTHO TBép,Z[OTO TCIa.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalICHH. IInedo cumel. YciaoBus PaBHOBCCHA TBépI[OI‘O TCI1a.

Texauueckue yCTpOfICTBa U INPAKTUYICCKOC NMPUMCHCHUC: ITIOAIIUITHUKHA, ABMKCHUC NCKYCCTBCHHBIX
CIIYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT AeopMaluu.

HeBecomocts. Bec Terna npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TOKOsI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B IPY)KUHE M PE3UHOBOM 00paslie, OT
ux nepopManuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn 6 MexaHuke

Nmnynec MaTepuanbHOM TOUKM (T€na), CHUCTEMbl MaTepuaibHBIX Todek. Mmmynbe cuisl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE BMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenumaneHas oSHeprus. [loTeHuuanbHas >SHEprus yHOpyro JAeOPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble M HENOTEHIMANbHbBIE CUJIbl. CBS3b PA0OTHI HEMOTEHIMATBHBIX CUJI C U3MEHEHUEM
MEXaHUYE€CKOW PSHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre ycTpoilcTBa M MPAKTUYECKOE IPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN MHACTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOIOTHO HEYNPYTOTO yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHIIBI C MU3MEHEHHMEM MEXaHHUYECKOW HSHEpruM Tela Ha MpHUMepe
pacTsKEHUs PE3UHOBOIO JKIyTa.

Pasznen 3. MoJiekyasipHasi pU3UKa U TEPMOAUHAMHUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH W HMX ONBITHOE 0OO0CHOBaHHUE.
BbpoynoBckoe nBmxkenue. Juddysus. Xapaktep ABUMKEHHS U B3aUMOJCHCTBUS YaCTHUI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, KHUAKOCTEH M TBEPABIX Teld U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE
3TUX Mojieneil. Macca u pa3mepsl motiekyn. Konnuectso BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscust.

Mogenps uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUUECKOM TEOPUU UIEATBHOTO
raza. AOcomrOTHasI TemIeparypa Kak Mepa CpeAHel KWHETHYECKOW SHEPruu TEIUIOBOTO IBWKEHUS
yactul rasza. [llkana remneparyp KenbBuHna. ['a30Bbie 3akoHbl. YpaBHeHHEe Menaeneesa—KnaneipoHa.
3akoH JlanbroHa. M3ompouecchl B HACATBHOM Ta3€ C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmyeckoe npeacraBaeHe U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

Texuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHHUE BemlecTBa, GoTorpaduu MOJEKYT OpPraHHYECKUX
COCIMHECHUN.

OnbiTel 0 AUQPY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUIIOCTpUpYIoLias IpUpo1y JaBJICHUs ra3a Ha CTEHKH coCyaa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHHH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y [1TapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckas cuctema. BHyTpeHHsIsI 3HEPTUsl TEPMOAMHAMUYECKOM CUCTEMBI U CLIOCOOBI €&
n3MeHeHus. KonnuecTBo Temnotsl U pabota. BHyTpeHHss 3HEprusi 0JJHOATOMHOIO MJEAIbHOTO Tasa.
Bunel Temnonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JIydeHHE. YJelnbHasi TEMJIO0EMKOCTh
BelecTBa. KoimuecTBo TEMIOTH NpH TEIIONepeaaye.

[Tonsarue 06 annabaTHOM Tponiecce. [1epBrIil 3akoH TepMoMHaMUKH. [IpuMeHeHue nepBoro 3akoHa
TEPMOJIMHAMUKU K u3onpoueccam. ['paduueckas unrepnperanus padboTsl rasa.

Bropoii 3akon Tepmoaunamuky. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TemoBbie MammHbl. [lpuHUUKIBL JeHCTBUS TemioBeIX MamuH. IIpeoOpazoBanHusi sHepruu B
TerioBblX MamnHax. Kosgduuuent nonesnoro aedictBus TeruioBoil mamuHbl. ukn Kapro u ero
K03 (UIIMEHT MOJIE3HOTo JEHCTBUS. DKOJIOTHUECKUE TPOOIEMBbI TEIII0PHEPTETHKY.

Texnuueckne ycTpoiicTBa W MPAKTUYECKOE NPUMEHEHHUE: JBUTAaTelhb BHYTPEHHErO CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPruu Teja MpH COBEPLICHUH pabOThl: BbUIET MPOOKHU M3 OYTHUIKU O]
NeMCTBHEM C)KAaToro BO31yXa, HarpeBaHue oddupa B JaTyHHOW TpyOke MyTéM TpeHus
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aUabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3Mepenne yaenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazoewvie nepexoovt

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u kumneHue. AOCONIOTHAsE U OTHOCHTENbHAs
BIQXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YjaenbHas TemioTa mnapooOpa3oBaHHUs. 3aBUCUMOCTH
TeMIEPaTypbl KUIIEHUS OT ABJICHUS.

Teépnoe Teno. Kpucrammuyeckue u aMopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue
kpuctauibl. CoBpemMeHHble Marepuanbl. [lmaBneHume u  Kpucraumszauus. YJenbHas TeIioTa
riaBnenus. CyOaumarusi.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHnueckre ycTpoHCTBAa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTUM [OJY4YEHUsT COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMAaTE€pUAIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX ITAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUs KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHcTpalys KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Pa3nea 4. DiekTpoAnHAMHUKA

Tema 1. Inekmpocmamuka

OnexkTpu3anus Tel. DJeKTpuueckuid 3apsa. JlBa Buma snekTpuyeckux 3apsaoB. [IpoBoaHuKH,
JMAJIEKTPUKH U MOJTYITPOBOAHUKU. 3aKOH COXPaHEHUS 3JEKTPUUECKOTO 3apsa.



B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbIl 2JIEKTPUUECKUM 3apsil. DIAEKTPUUECKOE MOJIE.
HanpsbxkéHHoCcTh 3yekTpryeckoro mnoss. [IpuHuun cynepno3unmy IEKTpUYECKUX Iosei. JInaum
HaNpsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Paborta cun snexrpocrarndyeckoro mnois. Ilorenmuman. Pasnocts morennuanos. [IpoBoanuku u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I10Jie. J(ManekTpuyeckasi IpOHULIAEMOCTb.

OnektpoéMkocth.  KonaeHcatop.  DNEKTPOEMKOCTh  IJIOCKOTO  KOHAEHcATopa.  DHeprus
3apsKEHHOTO KOHJEHCATOPA.

Texnuueckue ycTpoiicTBa UM MPaKTUUYECKOE IPUMEHEHHE: DJIEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHHE 3JIEKTpOIpuOOpOB, KOHAEHCATOpP, KOMUPOBAJIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M IPUHLMUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYEeCKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOIIAH IIACTHUH, PACCTOSHUS MEXIY
HUMH U TUAJICKTPUIECKOM MPOHUIIAEMOCTH.

DHeprus 3apsKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOoKa. Mcrounmku Toka. Cuma
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LErnH.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. YIeTbHOE COMNpOTUBJIEHUE BemiecTBa. I[locnenoBaTenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH JIxoyns—JleHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMIKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH OMa ISl TOJTHOM
(3aMKHYTOM) AyekTpuueckoit nernu. KopoTkoe 3aMbIkaHHeE.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METALIOB. 3aBUCHUMOCTb CONPOTHUBJIEHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsI MPOBOIUMOCTh MOJYIPOBOAHUKOB. CBolicTBa pP—N-
nepexojia. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKUN TOK B pacTBOpax M pacIuiaBax 3J€KTPOJIUTOB. DJIEKTPOJIUTUYECKAS TUCCOLUALIMSL.
DIeKTpOIu3.

DNeKTpuYeCcKUuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: aMIIEpMETP, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKA, 3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYYMHBIH AHUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, IMOJYIPOBOJHUKOBBIN THOL,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COMPOTHUBJICHUS UUIMHAPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAJANA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMenaHHOE COETMHEHUE NTPOBOIHUKOB.

[IpsiMoe n3mepeHue 3eKTpOoaABIAKYIIEN cuilbl. KOpOTKOE 3aMbIKaHKE ralbBaHUUECKOIO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.



Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenne >1eKTpOABIKYILEH CHITbl ICTOYHMKA TOKA U €T0 BHYTPEHHET'O COMPOTHBIICHHS.

Habmonenue snextponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku Oa3zoBoro ypoBHS B 10 Kkimacce oOcCymecTBisieTcss ¢ y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OHOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnuvle nonsamusi, CBSI3aHHbIE C M3YYEHMEM METOJIOB HAYYHOI'O IO3HAHHUA: SIBJICHHE,
HAy4HbIH (akT, THMoTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE, HIKCIIEPHMEHT,
MOJEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMBl YpaBHEHHH, JWHEHHas (QyHKOHs, mapaboia, runepOona, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHWE (YHKIMU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI M WX MPOEKIIUH HAa OCH KOOPAWHAT, CIIOKEHHE
BEKTOPOB.

buonocusn: MexaHnueckoe IBUKEHHUE B KUBOW mpupone, nuddysus, ocMoc, TEMI000MEH KUBBIX
OpraHu3MoB (BHIBI TEIUIONEPENayr, TEIJIOBOE PABHOBECHE), OIJIEKTPHUUECKUE SIBICHHUS B >KUBOM
pHUpO/IE.

Xumusa: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBbIe CBOMCTBA TBEPIBIX Tell, KUAKOCTEH W Ta30B, JIEKTPHUYECKUE CBOIMCTBA METAIUIOB,
AIIEKTPOIUTHIECKAS JUCCOIHAIINS, TATbBAHHKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHKe IBUKCHUH C MCTIOIL30BAaHHEM MEXaHM3MOB, YUET TPEHHUS B TEXHUKE,
MO IIIIAITHUKH, MCTIOJIb30BaHKE 3aKOHA COXPaHEHHs UMITYJIbca B TEXHUKE (paKeTa, BOJOMET U JpYTHe),
JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHA, OBITOBOH XOJOAMIBHHK, KOHIUIIHOHED,
TEXHOJIOTUM TIOJYYEHHUS COBPEMEHHBIX MaTepualoB, B TOM 4HCIE€ HAHOMATepHaloB, U
HaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKas 3alllUTa, 3a3€MJIEHUE IEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, JIEKTPOHArPEBaTENbHbIE IPUOOPHI, AIEKTPOOCBETUTENBHBIE IPUOOPBI, T'aIbBAaHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAaA UHOYKUUA

[Toctosinubie MarHuThl. B3amMojelcTBHE MOCTOSIHHBIX MarHuToB. MarHutHoe Tmose. Bektop
MarHUTHOM WHAYKIUU. [IpUHIMI Cyneprno3uuuu MarHUTHBIX MoJjed. JIMHMKM MarHUTHOW WHIYKIHH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ MoJjie MpOBOJHUKA C TOKOM. KapTuHa JTMHUN MHAYKIIMA MAarHATHOTO TOJISI JJIMHHOIO
MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHUKA, KaTymKU ¢ TOKOoM. OmbIT Dpcrena.
B3aumopaelicTBie mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIPaBIICHUE.

Cuna JlopeHua, e€ Moaynap W HampaBlieHHE. [[BUKeHHE 3apsDKEHHOW 4YacTULbl B OJHOPOJIHOM
MaraHutHoM noJie. Pabora cuiel Jlopenma.

SBneHue  ANEKTpOMarHuTHOM  wHAyKUMU.  [loTOK  Bekropa  MarHUTHOM  WHAYKLHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snekrpruueckoe mosie. IIEKTPOABHXKYIIAs CHJIa UHAYKIIMU B MPOBOJHUKE, IBMXKYIIEMCS
MOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOBUKYILAsA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJI€.

TexHuueckre yCcTpoucTBa U MPAKTHUECKOE TPUMEHEHHUE: MOCTOSTHHBIE MArHUTHI, AJIEKTPOMATHUTHI,
AJIEKTPOJIBUTaTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM IIOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.

HccnenoBanue 1efcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBIEHUS IEKTPOMarHUTHOM MHIYKLIUH.

Paznea S. KoreOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KON€OAHUS

Konebarenpnas cucrema. CBOOOIHBIE MeXaHMUECKHE KoJyieOaHusA. ['apMoHWYECKHE KOJIeOaHUs.
[Tepuon, wacrora, ammintyna u (asza xosnedanuid. [IpykxuHHBIN MasTHUK. MaTeMaTUueCKUil MasTHHK.
VYpaBHeHUe rapMOHHUECKUX KoJiebaHul. [IpeBpaiienre sHepTun Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebarenpupiit  koHTYp. CBOOOTHBIE  DJCKTPOMArHUTHBIE  KOJEOAHUS B HJCAITHHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU KOJICOAHHSIMHU.
®opmyna ToMmcoHna. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxammux KojeOaHusX. BeIHyKIeHHbIE MeXaHUYeCcKre Koyiebanus. Pezonanc.
BriHyX1IeHHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[Iepemennbii TOK. CHHYCOMJAIBHBIM IEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTtBo, mepemadya W TOTPEOJICHUE  AICKTPUYECKOW  SHEPTHH.
DKOJIOTUYECKHE PHUCKH TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  HcCHoigb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuyeckne ycTpOWCTBA M MNPAKTUUYECKOE NPUMEHEHHE: JJIEKTPUYECKHII 3BOHOK, T€HEpaTop
MIEPEeMEHHOTO TOKa, JMHUU JJIEKTpoTepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOaTeabHOW CUCTEMBl (NMPYKHUHHBIA WM MaTeMaTU4YeCKUi
MasITHUK).

HaGnrogenue 3aryxarmomux KojeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl (3aBUCUMOCTH CHJTBI TOKa U HAMpPsDKEHUS OT BPEMEHM) TSl AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocneoBaTeNbHOM COCOUHEHMM PE3UCTOpa, KATYIIKHM HHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TIEpHO/Ia MAIbIX KOJIEOAHMI Tpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpysa.

HccnegoBanue nepeMEeHHOrO TOKa B IENM W3 MOCIEI0BATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

Mexanuveckue BOJIHBI, YCIIOBHS pacnpocTpaHeHus. [lepuon. CkopocTs paclipocTpaHeHUs U JTMHA
BoJHEL. [lonepeunsie U poAobHBIE BOJIHBL. MHTephepeHus u udpakius MeXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBL.  YCIOBHMS HW3JIy4€HHUs DJIGKTPOMArHUTHBIX BOJH. B3auMHas
opueHTanus BektopoB E, B, V B snexTpomarautHo#l BosHe. CBOICTBAa 3IEKTPOMATHUTHBIX BOJIH:



OTpa)KEHHUE, MpeJIOMJICHHE, HOJIIpU3aLus, mdpaxiys, uHTEpEepeHITHSL. Ckopoctb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3n€KTpOMarHUTHBIX BOJIH. [IpuMeHEeHNE 311€KTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBA3U U TeJIEBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yABTPa3BYKOBasl IMAarHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paAuoNpuEMHUK, TEIIEBU30p, aHTECHHA,
teneon, CBU-meyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE MOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Koneburomieecs: Teno Kak HICTOYHHUK 3BYKA.

Habnronenue oTpakeHUs ¥ IPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHunyu 1 Tuppakiind MEXaHUYECKUX BOJTH.

3BYKOBOMW PE30HAHC.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEJIOMIICHHUE, MOJISpU3alINs,
TU(ppakiuusi, UHTepPepeHus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpssMonmHelHOE pacrpocTpaHEHHE CBETa B OJHOpPOAHOUN cpene. Jlyu
cBeTa. ToUeuHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHMi B TUIOCKOM 3epKaie.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHHUSI CBeTa. AOCONIOTHBIA TMMOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpakeHne. [IpenenbHbIi yroJl OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oeoro ceera. LBer.

Cobuparomye U paccenBaromiye JUH3bl. ToHKas auH3a. DOKyCHOE pacCTOSIHME U ONTUYECKas cuia
TOHKOM JH3BI. [locTpoeHne M300pakeHWil B coOMparonux M paccewBammmx uH3ax. dopmyna
TOHKOM JIMH3EL. YBEJIHUYCHIUE, JaBaeMO¢ JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onruka. UuTepdepenmus cBera. KorepeHTHbIE HMCTOYHMKU. YCIOBUS HAOJIOICHUS
MaKCUMYMOB U MHUHHUMYMOB B HHTEp(EpPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. JudpakunonHas pemérka. YcioBue HaOMIOICHHS TJIABHBIX MAKCUMYMOB IPU
MaJeHU MOHOXPOMATHYECKOro cBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckre yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: OYKH, Jiyna, ¢oToamnmapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs ONTHKA, AU(pAKUHUOHHAS peléTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTPaXKEHHE U MperoMiieHre cBeta. OnTuueckrue mpudopsl.

[TonHoe BHyTpeHHEe oTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6nronenue natephepeHIiny cBera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cpeta.

Ilonyuenue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yeHue crnekTpa ¢ HOMOILBIO JUPPAKIUOHHON PEIIETKH.

HabGnronenue nossipu3aiiy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokaszaTesis NpeJoOMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

HaGnronenue nucnepcun ceeta.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH



I'paHuubl  NPUMEHMMOCTH — KJIACCHYECKOW MexaHukW. llocTymarsl crnenManbHOM — TEOPHUH
OTHOCHUTEIILHOCTU: UHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyme, IIPUHLUI OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€/JIEHNE BPEMEHU U COKPALLEHUE JUTUHBI.

OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEprUH (HOTOHA C €TO YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.
OtkpbiTue U uccienoanue ¢gororpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (QoTodPdeEKTa.
VYpaBuenue DiiHireliHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHWMHYECKOE JIEHCTBUE CBETA.
Texnuueckue ycTpoiicTBa M IMpakTHUYECKOE NMpUMEHEeHHe: (PoTo3aeMeHT, GOTOAATUUK, COTHEUHAs
Oarapesi, CBETOIMOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Cseronnon.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmeiTel Pe3epdopra mo paccesauto o -yactuil. [lmanerapHas mojenb
atoma. [loctynarsl bopa. U3nydenne u nmornomnienue GOTOHOB MpHU MEPEXo/ie aToMa ¢ OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.
BonHoBsie cBolicTBa yacTull. Bosuel ne bpoins. KopnyckynspHO-BOJIHOBOM Tyann3Mm.
CHnoHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.
TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CTIEKTPAIbHBIA aHAIW3 (CIEKTPOCKOM),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
Habnronenue nuHeHyaThIX ClIEKTPOB H3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
Halnronenue nuHeHYaToro crekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, I0Ka3bIBAIOLIUE CIOXKHOCTh CTpOeHUs sipa. OTKPBITHE pagu0aKTUBHOCTU. OIBITHI
Pesepdopna mo onpenenenuto coctaBa paauoakTuBHOro uznydenus. CBolicTBa anbga-, 6eta-, ramma-
n3iy4eHus. BausiHue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpbiTHE TIpoTOHA M HelTpoHa. Hyknonnas monens sigpa [eiizenOepra—Banenko. 3apsin sipa.
MaccoBoe uncno sapa. M3oTomnsl.
Anbda-pacniaa. DIEKTpOHHBIH UM TO3UTPOHHBIM Oera-pacman. [amMma-uziaydeHue. 3aKkoH
PaZMoaKTUBHOIO pacnaja.
DHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.
Snepubiii peaktop. TepMmosinepHblii cuHTe3. [IpoGiemMbl W NEPCHEKTHBBI SAEPHON 3HEPreTHKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOCHUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoAecTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.
TexHuyeckue ycTpoiicTBa M NMpaKTUUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa BuibcoHa, snepHbIi
peaktop, aToMHast bomba.
Jlemoncmpayuu



Cu€TunK HOHU3UPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUJIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. CosiHeuyHast akTuBHOCTh. Mcrounuk sHepruu CosjHia U 3BE34A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpaMma «CHEKTpaJIbHbIM KjJacC — CBETUMOCTb». 3BE3/l  TJIaBHOM
MIOCJIEJOBATEILHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTb) Ui 3BE3/1 IJIaBHOM MOCIIEA0BATEIBHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE ITPEJICTaBICHUS O IPOUCXOKIeHUH U 3Bostonnu CoJiHia
1 3BE3]1. DTarlbl )KMU3HU 3BE3]T.

Mneunsiii [yt — wnama [amaktuka. Ilonmoxkenne u aBwxenue Connma B [Namaktuke. Tursl
rajiakTuk. PajmoranakTuky u kBa3apel. YEpHbIE ABIPHI B SApax ralakTHK.

Bcenennas. Pacmiupenne Bceenennoii. 3akon Xa06na. PazOeranue ranaktuk. Teopus bombiioro
B3pbIBa. PenKTOBOE H3IIydeHMeE.

Macmrabnast ctpykrypa Beenennoil. Meraranakruka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYXEHHBIM TIJIa30M C MCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN s
OTpeJeNieHUs] TOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3JHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [lyTu.

O0o01maruiee NOBTOPEHNE

Pone ¢u3ukm m acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHOM M ITHUYECKOU
chepax NesATENbHOCTH YeJNOBEKa, pOJib U MECTO (U3MKH M aCTPOHOMHHM B COBPEMEHHOW HaydyHOMH
KapTUHE MUPA, poJib (GU3HYECKOW TEOpUU B (OPMUPOBAHUU TPEACTABICHUN O (GU3HMYECKON KapTHUHE
MHpa, MecTo (U3NYECKON KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

W3yuenne xkypca ¢usuku O6a3zoBoro ypoBHS B 11 Kkiacce ocymecTBisercs ¢ Y4€ToM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu u
TEXHOJIOTHUHU.

Meosicnpeomemuuvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TO3HAHHUA: SIBIICHHE,
Hay4yHbI (akT, rumnoTesa, (u3nueckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIEPUMEHT,
MOJENUPOBaHUE, MOJIeIIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKHE (YHKIIMH: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl U UX IMPOEKIMH HA OCU
KOOpJMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU TOI00US
TPEYroJbHUKOB, OIpeIeJIeHHE MIOMAAN IIOCKUX GUTyp U 00bEMa Ted.

buonocus: snextpuueckue sBICHUS B KUBOW MpPHpOJE, KojeOaTelbHbIC NBIKEHUS B KUBOU
MIPUPO/IC, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBHUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKAas CTPYKTypa TBEPABIX T, MEXAHU3MBI
00pa30BaHuUs KPUCTAJUIMYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpagpusa: MarHUTHBIE TONIOCAa 3€MIIM, 3aJ€KW MArHUTHBIX pyA, (OTOChEMKAa 3E€MHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocusi: JNWHHAKA DJEKTpONEpenad, TIEHEpaTop IEPEMEHHOTIO TOKa, 3JIEKTPOJBUIATEID,
UHAYKIMOHHAs Tleyb, pajap, paauONpUEMHHUK, TeJIEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEUHAas 6aTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «Du3nka» Ha YpOBHE CpeaHero oomero odpaszoBaHus (0a30BbIi
ypOBeHB) JOJI’KHO o0ecreunTsn AOCTWIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX H
MNPpCAMCETHBIX 06pa30BaT€JIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTATHl OCBOCHUS y4eOHOTO TpeaMera «Du3ukay JTOJDKHBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTh OOy4arommMxcs pPYKOBOJCTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEW MO3HUIHMEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHCHTAIlMi, TO3UTHBHBIX BHYTPCHHHX  YOCKICHHIH,
COOTBETCTBYIOIIUX TPAAUIHUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIUPECHHE KHU3HEHHOTO
OTIBITAa W OMBITA JICATEIHPHOCTH B TIPOIECCE PEATH3AIMU OCHOBHBIX HANPABICHWA BOCIHTATEIHHON
NEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKJTAHCKOW IMO3UIIUK OOYYAOMIErocss KaKk aKTUBHOTO W OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIeCTBa;

MPUHATHE TPAJTUITUOHHBIX 00IEYETIOBEYSCKUX TYMAaHUCTHUSCKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIILHOCTh B HHTEPECaX TPaXKJTaHCKOTO O0IIeCTBa, y4aCTBOBATh
B CaMOYIIPaBJICHUU B 00pa30BaTEILHON OpraHu3aIy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA WHCTUTYTAMH B COOTBETCTBUU C MX (PYHKIUSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JESTEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCHHCKHX YYEHBIX B
ob6sacTu GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CMOCOOHOCTh OIICHMBATh CUTYAallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACh Ha
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
(bu3UYecKol HayKe;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K Pa3IUYHBIM cdepam MpoPecCHOHATBLHON JESTSILHOCTH, B TOM YHCJIE CBSI3aHHBIM C
GU3MKON W TEXHMKOW, YyMEHHE COBEepIIaTh OCO3HAHHBIA BBHIOOP Oyaymedt mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TFOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO W CamMoOOOpa3oBaHHWIO B 007acTH (PU3MKK Ha
MPOTSHDKCHUU BCEU )KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUS:

chOpPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KyJAbTYpbl,  OCO3HAHHUE  TI00ATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE U OCYILECTBIEHHE ICHCTBHIA B OKpPYKAIOIIEH cpele Ha OCHOBE 3HAHMS Ieneit
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OmbITa JEeSITeNbHOCTH JKOJOTUYECKOW HAMpaBlIEHHOCTH Ha OCHOBE HWMEIOLIUXCS
3HAHUM 10 PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢u3nveckoil HayKH;



OCO3HAaHHUEC INIECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTHL B IMPOLECCC HUIYUCHUSA q)HBI/IKI/I
OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATD €€ BCECTOPOHHE;

OTIPEICIIATH EJIN JNEeSITSILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTSPUH UX JTOCTIDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH DEHMICHUS MPOOJIEMBI ¢ y4ETOM aHajaM3a HMMEIOIIMXCS MAaTePUAIBHBIX U
HEMaTEPHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATCILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB IICIISIM, OICHUBATH
PUCKH TIOCTICICTBHIA JICATSIILHOCTH,

KOOPJIMHUPOBATH W  BBIIOJHATH pabOTy B  YCIOBHUAX PEATHHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble nccienoBareibCcKkue 1edCTBUS:

BIIAJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH MOHSATUSIMHU ¥ METOIaMU (PHU3HUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKOW U TPOCKTHOW JCSITEILHOCTH B O0JIACTH (DU3HKH,
CTIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETbHOMY MOWCKY METOJIOB pemIeHHs 3a1ad (Pu3nIecKoro
COJIepKaHUsI, IPUMEHEHHUIO Pa3IMYHBIX METO0B TTO3HAHWS;

BIIQJICTh BHUJAMH JICATCJIBHOCTH 110 TIOJIYYEHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETAIVH,
MPeoOpPa30BaAHUIO M TPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CHTYAIUsX, B TOM YHCJIC TPH CO3JIaHHH
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh MIPUYMHHO-CIIEACTBEHHbIE CBSA3M M aKTyaJM3UpPOBATh 3aJady, BBIABUIaTh TUIOTE3Y €&
pelIeHUs, HaXOOUTh apryMEHTBI JUIsl JI0OKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3a7aBaTh MapameTphl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJYYECHHbIE B XOJI€ PEIICHUS 3aJaud pPe3yiIbTaTbl, KPUTUYECKH OLEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIpeUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQJIETh HaBbIKAMU MOJYy4YeHUS HHPOpManuu (HU3MUECKOTO COJCpPKAHUS M3 MCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MOWCK, aHAIMW3, CUCTEMATH3alMI0 W HWHTEPIPETALUIO
nH(MOPMALIUY PA3IUYHBIX BUAOB U (HOPM IMPE/ICTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpMALIHH;

WCIOJIb30BAaTh CpPEJCTBa WH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/lad C coOMroneHueM TpeboBaHUMI
SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHUSI, TPABOBBIX M ITUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPKAHUS B Pa3NUYHbIX (opMarax ¢ yu€TOM Ha3HAYCHUS
uHopMallUd ¥ 1EJNEeBOW ayAuTOpUM, BBIOMpas ONTUMANbHYIO (OpMYy TMPENCTaBICHHUS U
BHU3yaIH3aIiH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIC JeHCTBHUA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOMU JE€ATEIbHOCTH;
pacro3HaBaTh NPEeANOChUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOH(IUKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYyaIbHOM pabOTHI;

BBIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Yy4€TOM OOUIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO YWICHA KOJUIEKTUBA,

IIPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACUCTBUA 110 €€
JNOCTHKCHMIO: COCTABJIATh IUIAH JEHUCTBMM, paCHpEeNesaTh pOJIM € y4ETOM MHEHHUH YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OIICHUBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHHKA KOMaHABI B OOLIMI pe3ynbTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHMBAThb MWJEH C IO3ULUHUH HOBHU3HBI, OPHUIMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATEIMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTYyalUsX, IPOSBIATH
TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE TeiicTBUSA

Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYILECTBIISITh IO3HABATENbHYIO AEITEIbHOCTD B 001aCTH (PU3MKU U aCTPOHOMUH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pElIeHUs pacu€THBIX U KaUYECTBEHHBIX 33/1a4, IUIaH BBIIIOJHEHUS
MpaKTU4YeCKOH padoThl C Y4€TOM MMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHI;

JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JPYIAUIIMU B 00JacTH (HU3MKHA, TOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIQJIETh HaBbIKAMHU I[I03HABATENbHOM pedUIeKCHM KaK OCO3HAHMSI COBEpIIAeMbIX ACHCTBUM U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHMUIA;

UCI0JIb30BaTh MPUEMBI peIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mporecce nocTrKeHHs TMUHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOTPaMMBI MO (DU3HKE IS YPOBHS
cpenHero oOmiero o6pa3oBaHUsl y OOYYAIOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIM WHTEIIEKT,
MIpenoararonmi copMrupoBaHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBLHOH chephl, OBbITH YBEpPEHHBIM B ceO€;

CaMOPETYIMPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh AJaNTHPOBAThCA K 3MOLMOHAJIBHBIM M3MEHEHHSM U TMPOSBIATH TMOKOCTB,
OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMHM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTIKEHHUIO LM M YCIeXy, ONTHUMHU3M,
WHUIMATUBHOCTh, YMEHHUE JIEHICTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE APYrMX, YYUTHIBAThH
€ro MpH OCYIIECTBIEHUH OOLIEHHs], CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOLIEHUS C JPYTUMH JIO/IbMHU,
3a00TUTHCS, POSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.



MNPEJIMETHBIE PE3YJIbTATHI

K konity oOyuenus B 10 kjiacce nmpeMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTD y OOYHAIOIIUXCSA YMEHUI:

JEMOHCTPUPOBATh HA TIPUMEpaxX poJib U MecTO (PU3UKH B (DOPMHPOBAHUH COBPEMEHHOW HAYyYHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOW IESITEILHOCTU
JTIOICH

VYUTHIBATh TPAHUIBl MPUMECHEHUS W3YYCHHBIX (H3MYECKHX MOJIEJICH: MaTrepuaibHas TOYKa,
MHepIUalIbHAs CUCTeMa 0TCYETa, aOCOIIOTHO TBEPIIOE TEJIO, UACAIBHBIN a3, MOJIEIN CTPOSHHS Ta30B,
KUJKOCTEH U TBEPBIX TEJ, TOYCUHBINA AIEKTPUICCKHUI 3apsii IPH PEIICHUU QU3NICCKUX 33]1a9,

pacrnio3HaBaTh (pu3MUeckue SABJICHHS (TPOIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHUS BEIICCTBA M JJIEKTPOJMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOTHOE TaJICHHE TeJ, ABMXKEHHE MO0 OKPYKHOCTH,
WHEPIHs, B3auMoieicTBre Tel, 1uddy3us, OpoyHOBCKOE ABMKCHUE, CTPOCHUE KUAKOCTCH U TBEPIBIX
TeN, M3MEHeHne o0bEéMa Tel NMpH HarpeBaHWu (OXJIAKICHWH), TEIUIOBOE pPaBHOBECHE, WCIApEHHE,
KOHJICHCAIIMS, TUIABJICHUE, KPUCTAJUTH3AIWSI, KUTICHUE, BIAXKHOCTh BO3]yXa, MOBBINICHUE IABJICHUS
ra3a TpU €ro HAarpeBaHWHM B 3aKPBITOM COCYIE, CBS3b MEXAY MapaMeTpaMH COCTOSHHUS raza B
M30TIpOIIeccax, SJICKTPU3AIHS TeJ, B3aUMOICHCTBHE 3apsIOB;

OTIMCHIBATh MEXaHUYECKOE IBW)KCHHE, WUCIONB3ys (PHU3UYECKHE BEIWYWHBI: KOOPAWHATA, IMYTh,
nepeMeInieHne, CKOpoCTh, YCKOpPEHHE, Macca Tena, CHjla, UMIYJIbC Tela, KHHETHYeCKas SHEpTHs,
MOTCHIIMATbHAS JHEPrHs, MeXaHWYeckas pabdoTa, MEXaHWYeCKas MOIIHOCTh, IPU OIHMCAHUU
MPABWJIBHO TPAKTOBATh (PU3UYECKHIA CMBICT HCIIOJIB3YEMBIX BEIIMYMH, WX 0003HAYCHHS W CIUHUIIBI,
HaXOJUTh (POPMYITBI, CBA3BIBAOIINE JAHHYIO (PU3NUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh HM3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJ M TCIUIOBBIC SIBJICHUS, WCIOJB3YS (PH3UUECKHe
BEJIMYMHBL: JIABJICHHUE Ta3a, TeMIIepaTypa, CPeaHssT KUHETHUSCKAs SHEPTHsl XaOTHYCCKOTO JIBMIKCHUS
MOJIEKYJ, CpeIHEKBaJpaTUyHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPTHUs,
paboTa raza, KO3QQHUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOTO JBUTATENS; MPU ONMHUCAHUU MPABUIBHO
TpPakTOBaTh (PM3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX 00O03HAYEHUS W €OUHHIIbI, HAXOIWUTh
(dbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAM;

OTIHCHIBATh U3yUEHHBIE JEKTPUUYECKUE CBOICTBA BEIIECTBA U ANEKTPUUYECKUE SBJICHUS (IIPOLIECCHI),
UCIOJIb3YS (PU3MUECKHE BEWYHMHBI: 3JEKTPUUYECKUUN 3apsl, DJEKTPHUYEcKOoe MoJie, HanpsKEHHOCTh
T0JIsI, MOTEHIINAJ, PAa3HOCTh MOTEHIIMAJIOB; PU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUM CMBICI
UCIOJIb3YeMbIX BEJIMYMH, UX 0003HAUCHUS U €IUHHIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3Yys (pU3nueckue 3aKOHbI U MPUHIIUIIBL:
3akoH BcemupHoro TsaroTeHus, |, Il u Il 3akonsr HproTOHa, 3aKOH cOXpaHEHUS MEXaHHUYECKOM
SHEpPruM, 3aKOH COXpPaHEHHs] HMITYJIbCa, MPUHLHUI CYNEPIO3UIUN CUJI, MPUHIMI PaBHOIPABUS
WHEPLUHAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, ra30BbIC
3aKOHBI, CBSI3b CpEIHEH KWHETHYECKOW HHEpPruy TEIUIOBOTO JBIKEHUS MOJEKYN C aOCOJIIOTHOU
TEeMIIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUS JJIEKTPHUYECKOTo 3apsija, 3aKOH
Kynona, nmpu 3ToM paznuyaTh CIOBECHYIO0 (OPMYIUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKEHUE U
ycnoBusl (TpaHMIbl, 00JIACTH) MTPUMEHHUMOCTH;

OOBSCHATP OCHOBHBIC NPUHIUIBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKHX YCTPOICTB;
pasnuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJHATh  OKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (DU3MUECKUX SBICHHMM U TPOILIECCOB C
MCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUH, MpH 3ToM (OpMYIHpPOBaTH MpodieMy/3aaady u
TUNOTE3y Yy4eOHOTrO OKCIEPUMEHTa, coOuMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pynoBaHus,
MIPOBOJMTH OMBIT U (GOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE HM3MEpEHUs (U3NYECKUX BEIMYWH, MPH ITOM BHIOMpATh
ONTUMABHBIA CMOCO0 M3MEPEHUs U WCIONb30BaTh HM3BECTHBIE METOJBI OIEHKU IOTPEIIHOCTEH
U3MEPEHUN;

HCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIWYHMHAMHU C HCIOJB30BAHUEM TMPSMBIX
W3MEpeHul, TpU OTOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHPOBATH pPE3yIbTAThl MOIYyUYEHHOM



3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TAONMIl W TpaHKOB, AEIaTh BBHIBOIBI MO pe3ybTaTaM
HCCIIEIOBAHUS;

coOmoaTh mpaBmia O€30MacHOrO TpyJda MPHU NPOBEICHUM HCCIENIOBAaHMNA B paMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM W TPOEKTHOM JAEATEIIBHOCTH C  HCIOJB30BAHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THBIC 3a/a4d C SIBHO 33/JaHHON (U3WYECKOH MOJENbIO, HCHOJb3ysd (PU3HMUECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBHUS 33[aud BHIOUPATh (PU3MUYECKYIO MOJIEIb, BBIACTATH
¢u3nveckue BEMMYMHBI U (QOPMYIBI, HEOOXOMUMBIE Ui €€ pelIeHHs, MIPOBOJUTH pPACUYETHI U
OILICHUBATh PEATLHOCTDH MOJyYCHHOTO 3HAUCHUS (PU3MUECKON BEIINYHHEI,

pelmath KayecTBEHHbIE 3aJaud: BBICTpauBaTh JIOTMUYECKH HEIMPOTUBOPEUMBYIO  LENOUYKY
pacCyKJIeHUM ¢ OTIOPOM HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCIO0JIb30BATh MPH PELIEHUM Y4eOHBIX 3aJad COBPEMEHHbIE€ MH()OPMALlMOHHBIE TEXHOJOTUH IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMM W TPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHOM
nH(pOpMalKY, MOJTYYEHHON M3 pa3IMYHbIX HUCTOYHMKOB, KPUTHYECKH aHAIM3UPOBAThH IOIy4aeMYIO
nH(pOpMaLHIO;

MIPUBOJIUTh TPUMEPHI BKJIAZa POCCUHCKUX M 3apyOekKHBIX yUEHBIX-(DM3MKOB B PA3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIO0JIb30BAaTh TEOPETHYECKHE 3HaHUA MO (U3MKE B TOBCEIHEBHOM JXM3HM id oOecredeHus
0€30MacHOCTH TpU OOpalieHUH ¢ NpuOOpaMU M TEXHUYECKUMH YCTPOMCTBaMH, IJIi COXpaHEHUS
3/10pOBbSI U COOMIOICHNS HOPM SKOJIOTMUECKOTO TMOBEICHUS B OKpYXKaloleil cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IUYHBIX COLUATIBHBIX poJieH, IUIaHUPOBATh PadOTy TPYIIIILI,
paloOHaJIbHO pacHpeneNsaTh OOf3aHHOCTH U IUIAaHUPOBAaTh JAEATEIbHOCTh B HECTaHAAPTHBIX
CUTyal[UsiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TpYNIbl B peEIIEHUE
paccMaTpuBaeMoin MpooOJIEeMBI.

K koniy oOyuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpPa’kaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMPUMEpaxX poJib U MecTo (PU3UKH B (POPMHPOBAHMHM COBPEMEHHOU HAay4yHOU
KapTUHBI MUpa, B Pa3BUTUH COBPEMEHHON TEXHHMKH W TEXHOJIOTHH, B NMPAKTHYECKOU NEATEIBHOCTU
JOJIeH, IeJIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTBHIBaTh TPAHUIIbl IPUMEHEHUS! U3YyYEHHBIX (U3MUYECKUX MOJENIeH: TOUYEUHBIN SJIEKTPUUECKUN
3apsn, Jy4 CBETa, TOYEUHbI UCTOYHHK CBETA, SICpHAs MOJENIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO
sJipa MpH petieHn: (PU3NUEecKux 3a1ay;

pacrno3HaBaTh (U3MUYECKUE SIBJICHUA (IIPOLIECChl) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOW (PHU3UKHU: dJEKTpUYecKass MPOBOIAUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JACUCTBUS TOKA, B3aMMOJACHCTBUE MArHUTOB, FIEKTPOMArHUTHAs UHIYKLUS,
JNEHUCTBUE MArHUTHOIO IIOJII HA IMPOBOJHUK C TOKOM M ABWXKYUIMHCA 3apsi, JIEKTPOMAarHUTHBIE
KojeOaHus ¥ BOJIHBL, MPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPaKEHHE, MpeIoMIICHHE,
unTepdepeHus, TUGpakius U MOJIpU3aLUsS CBETa, AUCIEpCUs CBeTa, (GOTOANIEKTpUUECKHUil 3¢ PexT
(dpotorddexT), cBeTOBOE MaBieHHE, BO3HUKHOBEHHE JIMHEHMYaTOro CHEKTpa aromMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaIiOAKTUBHOCTD;

OMHCHIBATh H3YYCHHBIE CBOMCTBa BellecTBa (DNEKTPUUECKHE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYI0 TPOBOAMMOCTh PAa3IMYHBIX Cpell) U DIEKTPOMAarHUTHbBIE sIBIIEHHUS (TIPOIIECCHI),
UCIOJIBb3YS (pU3MUecKHe BEIMYMHBI: SIEKTPUUYECKUI 3apsl, CUiia TOKa, SJIEKTPHUUECKOe HAaIpsDKEHUE,
AJIEKTPUYECKOE COTMPOTHUBIIEHUE, PAa3sHOCTh IMOTEHIMANIOB, 3JEKTPOJIBIDKYIIAs cuia, padoTa TOKa,
MHIYKIAS MarHuTHOTO MoJisd, cuia Ammepa, cwia JIopeHna, MHIYKTMBHOCTb KaTyIIKH, JHEprus
3JIEKTPUYECKOT0 M MarHUTHOTO TOJIEH, MEepUoJ] M 4YacToTa KoyieOaHui B KosebaTeabHOM KOHTYpE,
3apsil M cula TOKa B Ipollecce€ TapMOHMYECKHMX JJIEKTPOMAarHUTHBIX KoseOaHui, (OKycHOe
paccTosiHMe M ONTHYECKasl CHJIa JIMH3BI, IIPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICIT
UCTOJIb3yEeMbIX BEIMYUH, UX 0003HAYEHUS U €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3bIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BETMUYUHAMU;

ONUCHIBATh W3YYCHHBIC KBAHTOBBIE SIBICHMS M IPOLECCHI, MCHONb3Ys (U3NYECKUE BEITUUUHBI:
CKOpPOCTh 3JIEKTPOMArHMTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPrus W UMIYIbC (oTOHa,
IIEpHOJl TOJypaclazna, SHEPrusl CBA3M ATOMHBIX SI€p, IPU ONMCAHUM IPAaBUIIBHO TPAKTOBATH



(U3MYECKUH CMBICI HCIIOJIb3yEeMbIX BEIUYHH, MX O0O03HAUCHUS W CIUHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMH, BBIYHCIATH 3HAUCHHE
(U3HUECKON BEIIMYUHBL;

aHAJM3UPOBATh (PU3MUYECKHE MPOLECCHI U SIBICHHS, UCTIONB3Ys (U3NUECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCIEIOBATEIBLHOTO M TapajuIeIbHOTO COCAMHEHHUS IPOBOIHHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH SJIEKTPOMAarHUTHON HMHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO pPacHpOCTpaHEHHs
CBETA, 3aKOHBI OTPAXKEHHs CBETA, 3aKOHBI TPEIIOMIICHHsS CBETa, YpaBHEHHE OWHIITEHHA JUIs
doTorddekra, 3aKOH COXpaHCHHS OJHEPIHH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH COXpaHCHHS
AIIEKTPUYECKOTO  3apsijia, 3aKOH COXPAaHEHHS MacCOBOTO UHMCNIA, TOCTynaTel bopa, 3akoH
paIMOaKTHBHOTO paclajga, MpH OSTOM pas3iuyaTrh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BEIPAXCHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpEeNIeNATh HAIPaBICHHE BEKTOPAa HMHIYKIIMM MAarHUTHOTO IIOJII TPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuisl Jlopenna;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOTHATh ~ OKCIIEPUMEHTHl 110  HCCIEOBAHWIO (U3MYECKUX SBICHUH H  TIPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIU: MPpH 3TOM (HOPMYIMPOBATH NpobIeMy/3a1aay U
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pyI0oBaHuUs,
MIPOBOJIMTH OIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEPEHHUs (DPU3MUYECKHX BEIMYUH, TPU ITOM BBIOHPAThH
ONTUMAIILHBIA CMOCO0 M3MEPEHHsS W HCIOJB30BAaTh W3BECTHBIE METOJBI OIICHKH ITOTPEITHOCTEH
U3MEPEHUN;

MCCIIEIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEIMYUH C HCMOJIB30BAHMEM TMPSMBIX H3MEPEHU: TpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YNIbTATHl TIOJTYYEHHOW 3aBUCUMOCTH (DU3HIECKUX
BEJIMYUH B BHJIE TAOIHIl U TPAQHKOB, JA€TIaTh BHIBOJBI IO PE3yIbTaTaM HCCICIOBAHMUS;

coOoaTh TMpaBmia O€30MacHOTO TpyJda TPH TPOBEICHHHM HWCCIENOBAaHWNA B paMKax y4eOHOTO
SKCIEPUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKOM U TMPOEKTHOM JESTENbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYIOBAHHS;

pemath pacy€THbIE 3a/layd C SBHO 3aJaHHOM (U3MUECKON MOJENbI0, HCIONb3YysS (PU3NYEecKhe
3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1a4l BHIOUpATh (PU3MUECKYIO0 MOJIENb, BBIICATh
¢buznueckue BeMMYUMHBI W (OPMYJbl, HEOOXOMUMBIE JUid €€ peIlIeHUs, NMPOBOIUTH PacyEThl U
OIICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHUs! (PU3NUECKON BETUYHHBI,

pelath KayecTBEHHbIE 3aJayd: BBICTpaWBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO  IEMOUYKY
paccyXJeHU ¢ OOPO Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCII0JIb30BATh MPHU PEIIEHUH Y4eOHBIX 3a/lad COBpEMEHHble MH()OPMAIIMOHHBIE TEXHOJOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAlUUd U MPEJICTaBICHUS Y4eOHOM M HAy4HO-MOMYJISAPHOMN
uH(pOpMaLUY, MOTYYEHHON M3 Pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKH aHAIU3UPOBAThH IOIy4aeMYIO
nHpopMaIuIo;

OOBSACHATH IPUHLIUIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inydaTh yCIOBHS
ux 0€30MacHOT0 UCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIAZa POCCHUICKUX M 3apyOECKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEI0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHYECKHUE 3HaHUSA MO (U3HKE B TMOBCEJHEBHOW KH3HU MJs OOecreyeHHs
0€30MacHOCTH TpU OOpamieHuH ¢ TpuOOpaMu W TEXHHUUYECKUMH YCTPOWCTBAMU, IJIi COXpaHEHUS
3JI0pOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOILEeH cpejie;

paboTaTh B TPYIIE C BBHITIOJHEHUEM PA3IMYHBIX COLMATBHBIX POJIeH, TUTAHUPOBATh Pa0OTy TPYIIIIHL,
paloHaIbHO paclpeneNaTh OOS3aHHOCTH U IUIAHHPOBATh JAEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OIICHMBATh BKIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoil poOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne o/ HanmeHnoBaHue pa3aesioB U TeM Kontpomsmbie  TIpakTueckie (undposbie)
NPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METO/bI HAYUYHOI'O IIO3HAHUSA
11 ®uzrka 1 METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' AL Hays https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIUHAMUKHI 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMUKA
bubmuoreka [JOK
4.1 DIEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN dEeKTpUYECKU TOK. TOKHU B 12 1 bubnuoreka [IOK
' pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. QJIEKTPOJIMHAMUKA
11 MaruutHoe noje. DJIeKTpoMarHuTHast 8 1 1 bubnuorexa [JOK
' WHJTYKIUS https://m.edsoo.ru/7f41c97c
Wroro mo pazueny 8
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 7 1 bubnuoreka [IOK
' KOJICOaHHSI https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 4 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2:3 Onuia ! 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 18
Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPHU OTHOCUTEJBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 3 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 3
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 2 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpocnue atoma 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO 2 https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 5
OBLIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 34 3 3



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kont 1 Jata 00 BaTeJlbHbI
. Beero PoOJIbHBbIE PaKkTHYeCKue W3ydenus pa3oBarteJ e
padoTsI padoThbI pecypchl
dusznka — H apu .
1 Ha;‘lH:Ie Me:g;;ll ?‘IO?I,)H;)}?I/?; 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusnku B

2 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuoreka [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOICH
MexaHndecKkoe IBIKCHHE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 bubmuorexa [JOK
nBwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE MpAMOJIMHENHOE 1 bubmuorexa [JOK
JBHDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubmuorexa [JOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

7 EEEQZ?&T&:S:;??EE? ?[.O‘IKI/I 1o 1 bubmorexa [IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 | Tamnen. Hneppmamme cncrewss ) bu6morera LIOK
. https://m.edsoo.ru/ff0c3be8
orcyerta. [lepsblii 3akoH HproTOHA

0 | comepmommmp oun. Bropord saxor ) BuGoterca LIOK

) N https://m.edsoo.ru/ff0c3be8
HproToHa a1 MarepuaibHOW TOUKU
10 Tperun 3akon HetoToHa Ju1st 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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MaTCpHUaJIbHBIX TOUCK

https://m.edsoo0.ru/ff0c3be8

3aKoH BCeMHpHOro Tsrorenus. Cuna

bubmmoreka [{OK

11 TsoKecTu. IlepBas kocMudeckas https://m.eds00.ru/f0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunenrt

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubnuorexa [JOK
IBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE ¥ BpanaTelbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6moreka [IOK
tena. MomeHT cuitbl. [lmedo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOTO Tesla
NMnynsc MmaTepralbHOM TOYKH,

15 CHUCTEMBbI MAaTEPUAIIbHBIX TOYECK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE IBHYKEHHE
PaGota 1 MOLITHOCTD CHUITBI.

16 Kunernueckas sneprust bubnuoreka [JOK
MaTepuaibHOM Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUuu
[ToTeHnmanpHas YHEPrUs.

[ToTennmanpHas sHEpPTrUs 0
17 zLe(bopII\lmpOBaHHon“ rli)pymz}lllr{lfl}.,r bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTennmanpHas sHEprus Teia
BOJIM3U MIOBEPXHOCTH 3eMIIH
[ToTeHumanbHbIC U
HeMoTeHIUaJIbHbIe CHIIbI. CBS3b
18 paboThI HEMOTEHIIUATIBHBIX CUJI C bubnunoreka [JOK

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU
CHCTEMBI Te1. 3aKOH COXpaHCHHUA
MEXaHUUYEeCKOU OHCPTUn

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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19

JlaboparopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMEpe
PaCTSDKCHHS PE3UHOBOTO JKI'YTa)

20

KonTtponsHas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopur. BpoOyHOBCKOE JIBI>KEHUE.

Ancpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKECHUS U
B3aMMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonuuectBo
BeniectBa. [loctositnHas ABoraapo

24

TemmoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneansupiii raz B MKT. OcHoBHOE
ypaBHenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kianeitpona

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

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpamMH COCTOSTHHS
Pa3pexeHHOTO razay



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

H3omporiecchl B 1€alIbHOM rase u

bubmuoreka [JOK

29 ux rpaduueckoe npeacTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crocoObl e€ m3meHeHust. KommaecTro bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUJI€aTFHOTO
rasa
31 Buasr Tennonepenaun bubmaorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonmuecTBo TemnoTel npu bubnuoreka [IOK
Terutonepeaade. AarnadaTHBIN https://m.edsoo.ru/ff0c5c36
IIpoIIeCC
[IepBblii 3aKOH TEPMOJUHAMUKH U bubnuoreka [IOK
33 )
€ro MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ffOc5efc
w | Seotpmoen morcon Butmores 110K
' https://m.edsoo.ru/ff0c6230
TEPMOAVNHAMUKH
35 [Tpunmun nevicreus u KII1/ bu6mmoreka [JOK
TEIUTOBOM MallluHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHE MPOOIEMbI
TEIJIOHEPTreTUKU
38 Sﬁ%i?;;?;izp (;Ifmxa. OcHOBBI bubmorexa [IOK
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKU»
2 Monexymprin e, Ocnons ubmiorera LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKU»
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuorexa [IOK

I/IcnapeHI/Ie 1 KUIICHHUC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
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AOCOJIOTHAS U OTHOCUTEbHAA

41 BJIQXKHOCTB BO3Ayxa. HaceImeHHbIi bubmotexa [IOK
nap Ayxa. = https://m.edsoo.ru/ffoc64d8
Teepnoe Teno. Kpucramnmueckue u
g | mopbueren b B 10K
P - HA https://m.edsoo.ru/ffoc65f0
kpuctaisl. CoBpeMeHHbIE
MaTepuabl
43| Vnomemn sernors mnaanorn Bubmiorexa LIOK
& : https://m.edso0.ru/ff0c6708
CyO6numariust
bu6mmoreka [IOK
44 VYpaBHeHue TEII0OBOrO OanaHca https://m.eds00.ru/ff0c6820
g | Sapmms e dneeprec Bumorea 10K
PAL. o P https://m.edsoo.ru/ff0cébcc
3aps0B
o | Doossamn monestpns Bumorea 10K
YHPOBOZ ’ https://m.edsoo.ru/ff0cébcc
COXpAaHEHUS JEKTPUYECKOTO 3apsiia
g | B gt Soxon Bumores LOK
Y : p https://m.edsoo.ru/ff0c6ced
3apsij
Hanpsxk€HHOCTh 3JIEKTPUYECKOTrO
48 noJist. [IpuHiun cynepno3unuu bu6mmoreka [JOK
SIIEKTPHYECCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ffoc6df2
HaNPsHKEHHOCTH
o | e sepeenmcror Bumorea 10K
' Hal. https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOAHMKH U AUDIIEKTPUKH B BuGmuorexa LIOK
50 EKTPOCTATUYECKOM II0JIE.

[[I/IBHGKTPI/ILIGCKE[H IMPOHHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOPa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe AIEeKTPOpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LHEeNnu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIAaHHOE COEMHEHHE
MPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue CMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB)»

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

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nemnu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COITPOTHUBIICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD
COITPOTHUBJIICHHS] METAJIJIOB OT



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Temneparypbl. CBEpXIpOBOAUMOCTh

DNEKTpUUECKUU TOK B BaKyyMe.

60 . 1
CBOMCTBA AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHKMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTb. 1 bubnuorexa [JOK
CaoricTBa p—N-mepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIUTOB. 1 bubnuoreka [JOK
DNEeKTPOJIMTHYESCKAS TUCCOIIHAIIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DIIEKTPUYECKUU TOK B ra3ax.

63 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnuoreka [JOK
«DIEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnmuoreka [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»

o lfj’zgzlilznlinéfd(;x. KonTponbHas . Bubmiorexa LIOK
o " https://m.edsoo.ru/ff0c8c56

DNEKTPOJMHAMHKA

68 PezepBHblit ypok. OOoOmIaronuii 1 bubnuoreka [IOK

ypok o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

ITocTosTHHBIE MarHuTHI U X

B3auMoOJiciicTBHE. MarHuTHOE TOJIe.

BexTop MarHUTHOM MHAYKIIMH.
JIvHUM MarHUTHOW WHIYKIHHU

bu6mmoreka [IOK
https://m.edso0.ru/ff0c9778

MarauTHO€ 10JIe MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBre mpoBOJHUKOB C
TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHMTHOTO TOJIST HA
JBIDKYIIYIOCS 3apsDKCHHYIO
gactuiy. Cuna Jlopenma. Pabora
cunsbl JlopeHia

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas WHTYKITHSI.
[ToTok BekTOpa MarHUTHOM
uaaykuu. IJ1C uaaykiuu. 3akoH
ANIEKTPOMArHUTHON WHYKITUH
®dapajes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW MH]TKIIUN)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTB. SIBIEHUE
camonHaykuuu. J1C
CaMOMHIYKLIMHU. DHEPIUs
MAarHUTHOTO TOJI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE



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

MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUIATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

KonTtposnsHas paboTa o teme
«MarsauTtHoOe 1nose.
SHCKTPOMaFHI/ITHafl HHIYKIOWS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

CB00OOHBIE MEXaHUYECKUE
kojebaHus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
IIpeBpanienue sHepruu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

10

JlaGopaTtopnas pabota
«HcciaenoBanue 3aBUCUMOCTU
Teproa MaJibIX KoJieOaHu# Tpy3a
Ha HUTH OT JUTMHBI HUTU U MacChl

rpy3a»

11

KonebaTenbHBIW KOHTYP.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJICOaHUS B UICATBHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHs
MEX]ly MEXaHHUECKUMU U
AJIEKTPOMATrHUTHBIMH KOJICOAHUSIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

12

[IpencraBnenue o 3aTyXarMMX
KoJebaHusx. BelHyKIeHHbIE
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeiHyx1eHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cbb86

13

IIepeMeHHBIN TOK.
CuHyconalbHbIU IEPEMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOI0 TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYECHHUE CUJIBI TOKA U HANPSHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmarop. [IpousBoactso,

14 nepenava u norpedieHue
JIEKTPUYECKON JHEPTUU
YCTpOUCTBO U MPAKTHYECKOE
MIPUMEHEHHE IEKTPUUECKOTO bubnuorexa [JOK
15 .
3BOHKA, TeHepaTopa MepeMeHHOT0 https://m.edsoo.ru/ff0cc324
TOKa, JINHUM 3JIEKTpoIiepeaay
MexaHHueCKHe BOJHBI, YCIOBHS
acupocrtpanenus. [lepuon.
16 IéKo pocnap actpocT aI:Ierm u bubmmorexa [TOK
p pacnpocTp https://m.edsoo.ru/ff0cca54
JUITMHA BOJIHBL. [lonepeunsie u
MIPOIOJTBHBIEC BOJIHBI
3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmuorexa [JOK
17 .
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMAarHUTHBIC BOJIHBI, X
18 CBon“cha u ckopocTb. [llkana bubmorexa LIOK
POCTD- https://m.edsoo.ru/ffOccfe
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
19 TeneBueHus. Pa3Butue cpeacTs
cBs3u. Pagnonoxarus
20 Kontponsnas padota «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
21 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Toveunslii HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
22 OT pa)KCHI/I}I cseta. [loctpoenue bubmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
1300pakeHUH B IUIOCKOM 3epKajie
JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
23 .
MIOKa3aTess PEIOMIICHHSI CTEKJIa https://m.edsoo.ru/ffOcd67a
24 JIunssl. [TocTpoenue n3o6pakeHuit bu6nuoreka [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd67a

B JinH3e. Dopmysa TOHKOM JIMH3BL.
YBennueHue JIuH3bI

https://m.edsoo.ru/ffOcddle

Hucniepcus ceera. CIIOXKHBINH cOCTaB
6enoro ceera. L{ger. JlaboparopHnas

25 pabora «Habmonenne aucrepcun
CBETa»
26 WNuTtepdepennus creta. dudpaxus bubnuorexa [JOK
ceta. JludpaxironHas pemeérka https://m.edsoo.ru/ff0ced22
THOCUTEHHOCTD
27 OOI[H;);pe;J;HH?)((:)TI/I. 3amenieHue bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAICHUE JITUHBI
OHeprus U UMITyJIbC
28 PENATUBUCTCKOM YacThlbl. CBS3b bubnuoreka [IOK
MAacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHEPrust NOKOs
29 Outonss cneammot reopu ubmotera LIOK
https://m.edsoo.ru/ffocf6f0
OTHOCHUTEJILHOCTH
OTKpBITHE U UCCIIEIOBAHNE Bubmorexa [IOK
30 porosppexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroisieroBa
g | e Grebger e B LOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» horodddexra
30 Pertenue 3agau mo teme bu6mmoreka [JOK
«DJIeMEHTBI KBAHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OTBITEL
33 Pezepdopna o paccesnuro o- bubnunoreka [JOK
yacruil. [ImanerapHas Moaeib https://m.edsoo.ru/ff0d091a
aToma
34 BonHOBBIE CBOMCTBA YaCTHII. bu6mmoreka [JOK

Bounb! e bpouTs.

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0ca8

KopmyckynsipHO-BOITHOBOU
nyanu3Mm. ClioHTaHHOE U
BBIHY)KJICHHOE M3JIy4CHHE

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJTIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®dusmka, 11 xracc/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. nion penakiueii [lapdentseBoit
H.A., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienue»
» ®usuka, 10 kmace/ Msikumies I'.51., Byxosue b.b., Corckuii H.H. mox penakumeii [TapdeHTheBoii
H.A., Axunonepnoe o6miectBo «M3marensctBo «IIpocBenienue»

METOJJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

http://www.gomulina.orc.ru BupryanbHslii pusmar-kiacc: 00IIeropoackoil CaiT capaToBCKUX
YUHUTENIECH
http://www.fizmatklass.ru BupryanbHbiii (GOH €CTECTBEHHO-HAYYHBIX M HAYYHO-TEXHHYCCKUX
apdexToB «IpdexTuBHAS PrzHKa»
http://www effects.ru I'azera «®usuka» Uznarensckoro goma «IlepBoe ceHTIOPs»
http://fiz.1september.ru EcrecTBeHHO-Hay4YHas 11KoJjia TOMCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru 3anrmarenbHas Gpu3uKa B BOpocax u oTBerax: cait B. Enbkuna
http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has mkoJa (KpacHospck): yueOHbIe MaTepHaIbl
10 (pU3HKE YIS MIKOJIEHUKOB
http://www.zensh.ru 3aounas pu3rKo-mMaTeMaTHuecKas 1koJia TOMCKOTO TOCYIapCTBEHHOTO
YHUBEPCUTETA
http://ido.tsu.ru/schools/physmat 3aounast puszuko-rexaudeckas nkosa mpu MOTU
http://www.school.mipt.ru Uadopmaruka u ¢pusuka: cait yaurens Gpuzuku u napopmatuku 3.3.
[ITakypoBa
http:/teach-shzz.narod.ru MudopmannonHbie TEXHOJOTHH B TipernofaBanuu Gu3uku: cant 1. 5.
OUIUIIIOBOM
http://ifilip.narod.ru MudopmanroHHbie TEXHOJOTHH Ha ypoKax (Gu3nku. VIHTepaKTHBHAS aHUMAIIUS
http://somit.ru Marepuer-mecto ¢pusnka
http://ivsu.ivanovo.ac.ru/phys Kadeapa ¢pusuku MoCKOBCKOT0 HHCTHTYTa OTKPBHITOTO 00pa30BaHUs
http://fizkaf.narod.ru Ksaur: HaydHO-IIONY/IAPHBIN (H3UKO-MATEMATHIECKUI KypHAI
http://kvant.mccme.ru Kiracc!nas dusuka: caiit yuurens usuku E.A. baaguHoi
http://class-fizika.narod.ru Koxmenmuu coBpeMEHHOTO €CTECTBO3HAHMUS: DIICKTPOHHBIN yUeOHUK
http://nrc.edu.ru/est JTabopatopus o0ydenus ¢pusuku u actporomur MICMO PAO
http://physics.ioso.ru Jlaypeatsl HOOEIEBCKOM IPEMHUH 10 (PHU3HKE
http://n-t.ru/nl/fz Marepuansr kadeapsr oomieit pusuku MI'Y um. M.B. JlomoHOCOBa: yueOHbIE
nocoOust, GU3NUSCKUIl MPAKTUKYM, BUJICO- ¥ KOMITLIOTEPHBIC IEMOHCTPAIIUN
http://genphys.phys.msu.ruMarepuassl ¢pusnueckoro daxynpreta Cankr-IleTepOyprckoro
rOCY/IapCTBCHHOTO YHUBEPCHUTETA
http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpamnuu GU3NIECKUX SKCICPUMEHTOB
http://demo.home.nov.ru O6pasoBarenbHbiec MaTepuaibl o pusnke TU um. A.O. Hodde
http://edu.ioffe.ru/edu O6yuaromue TpexypoBHeBbie TeCThI 10 (usuke: cait B.U. Perensmana
http://www.physics-regelman.comOnaiin-nipeoOpa3oBaTesib ¢AMHHUIL U3MEPSHUS
http://www. decoder.ru IToptan ecrecTBeHHbIX Hayk: DuU3UKa
http://www.e-science.ru/physics ITpoekt AFPortal.ru: actpodu3nueckuii moprai
http://www. afportal.ru IIpoekt «Bcst pusuka
http://www fizika.asvu.ru Pemenust 3a1a4 u3 y4eOHUKOB 1O (pU3HKe
http://www. irodov. nm.ru Caiit npaktukyromiero ¢pusuka: npenoaasarens pusuku U.W. Bapnamosa
http://metod-f.narod.ru CamotectupoBaHue MKOJHHUKOB 7-11 K1acCOB 1 aOUTYPHUEHTOB 1O (hU3HKE
http://barsic.spbu.ru/wwwi/tests TepmoqrHaMuKa: AMEKTPOHHBIN YU4eOHUK IO PU3HKe
http://fn.omstu.ru/phys/bib/I-NET Ypoxu o MonekysspHoii ¢pusuke
http://marklv. narod.ru/mkt ®usrkam — mpenoaBaTensaM U CTyICHTaM
http://teachmen.csu.ru®usuka B aHUMAIHIX
http://physics.nad.ru ®u3uka B npe3eHTaIUIX
http://presfiz.narod.ru ®u3uka B mkosne: caiitr M.b. JIbBOBCKOTO
http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac
http://physics03.narod.ru ®usuka s Becex: 3aaaun mo Gpus3mke ¢ perieHusIMu
http://fizzzika.narod.ru ®usuka s yauteneii: caidt B.H. EropoBoii
http://fisika.nome.nov.ru ®u3zmka cTyaeHTaM ¥ MIKOJIbHUKAM: 00pa30BaTEIbHBIN



http://www.vargin.mephi.ru ®usuxka.py: CallT [uis yqammxcs v mnpernoiaBareneii pu3nku

http://www fizika.ru ®usukomrr: B moMoIis HaYMHAOLIIEMYy QU3UKY

http://physicomp.lipetsk.ru Xabaposckas kpaeBast pu3nK0O-MareMaTHuyecKas IIKOJIa

http://www.khspu.ru/~khpms [lkonsHast puzuka i yaurenei u yaeHukos: cait A.JI. CakoBuua

http://www alsak.ru SInepuas ¢usuka B MaTepuere

http://nuclphys.sinp.msu.ru Onumnuans: o ¢pusuke Beepoccuiickas oMMITnaa MKOJIbHUKOB 110

¢buznke

http://phys.rusolymp.ru JlucrannnonHas oJuMIuaaa mo Gu3nke - TeJICKOMMYHUKAITHOHHBIN

00pa3oBaTeNbHBINA TPOEKT

http://www.edu.yar.ru/russian/projects/predmets/physics JluctaHIIMOHHBIC 3BPUCTUYCCKHE

OJINMITIUAJBI IO (PU3UKE

http://lwww eidos.ru/olymp/physics MockoBckast perioHaibHast OJIMMITHA/IA IKOJIBHUKOB 110 (PH3HKE
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4HBIE 3KCIIEpUMEHTHI - Du3nka: Komtekiust

Poccuiickoro o0mieo0pa3oBaTenbsHOTO TOpTaa

http://experiment.edu.ru OTkpsIThIi KOJIeK: DU3nKka

http://www.physics.ru DnemMeHTbI: OMyJISIPHBIN caliT 0 QyHIaMEHTaNbHOW HayKe

http://www. elementy. ru Beeienre B HAHOTEXHOIOTUU

http://nano-edu.ulsu.ru



