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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOKEHHM M TpeOOBaHUM K pe3yJbTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom (QenepanbHON pabodyeil MporpaMMbl BOCIHUTAHHS U
KOHIIENIMM TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTeIbHBIX
OpraHU3aUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIE POTPAMMBI.

CopepxaHue mnporpaMMbl 10 (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcs 10—11 kmaccoB mpu 00ydeHnn
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIIbHOCTHOIO MOAX0/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusaM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM U METAIPEAMETHBIM pe3yibTaTaM OOyUeHHUs, a TaKkKe
YUUTBHIBAET HEOOXOJMMOCTh pealu3alli MEXIPEIMETHBIX CBsized (U3HKU C
€CTECTBEHHO-HAYYHBIMU yUEOHBIMU IIpeIMeTaMu. B Hell onpenenstorcs OCHOBHbIE
eI U3y4eHus (U3MKUA Ha YPOBHE CPEIHEr0 OOUIEro 00pa3oBaHus, INIAHUPYEMBIE
pe3ynbTaTbl OCBOEHUS Kypca (DM3MKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca U3k Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cozepkaHue yueObHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHsl.

dusnka Kak Hayka o HamOosee OOIIMX 3aKOHaX MPUPOJbl, BBICTyHas B
KauecTBe y4eOHOTo MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. [IIkonbHbIA Kypc PU3NKH — CHCTEMOOOPA3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOLECCOB U SBJICHUHM, H3y4daeMbIX XHMHEH, OHOJIOTHEH,
dbuzmyeckoir reorpaduerd U acTpoHoMmmueil. lcmonp3oBaHME U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpelessieT XapakTep U pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHUH B c(pepe SHEPreTUKH, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
IIOJIyYEHHS] HOBBIX MAaTEPHANIOB C 3aJaHHBIMM CBOWMCTBaMHU M JApyrux. M3ydenwue
(GU3HKK BHOCUT OCHOBHOM BKJIa/1 B ((OPMUPOBAHHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouxcs, B (OpPMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOL
MO3HAHUS TIPU BBINOJIHEHUN UMH Y4EOHBIX UCCIIEJOBAHUA.

B ocHoBY Kkypca pu3uku 1uist ypoBHsI CpeIHETr0 00111ero 00pa30BaHus MOJI0KEH
pSA UIel, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl KypcC SBISIETCS JIOTHUECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3zesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOHN (PU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (U3HKU
oObeaMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHupOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea eymanumapuzayuu. EE peanuzanus mpeanojaraet HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHANa (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(GU3HUKY C pa3BUTHEM OOIIIECTBA, a TAKIKE C MUPOBO33PECHUYCCKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPUIOKEHUN H3yUYEeHHbIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS HIIEMEHTOB
CONIEpKaHMs, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTHEM TEXHUKW M TEXHOJOTUW, a TaKkKe OOCYKICHHS
npo0JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

Crep)KHEBBIMH DJIEMEHTaAMH Kypca (U3MKA HAa YPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (uU3MUeckue Tteopur ((GopMUpOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI PU3UYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPOJIC, TPAHHUIIAX TPUMEHHUMOCTH
TEOPHA, JTsl OTTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CUCTEeMHO-IeSITEIbHOCTHBIN MOIX0 B Kypce (PU3UKHU peau3yeTcs MpexIie
BCEro 3a CUET OpraHu3alyyd SKCHEPUMEHTANIBHOU JAESITEIbHOCTH 00YYaroluXCsl.
Jliist 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CHCTEMBI (DPOHTAITLHBIX
KPaTKOBPEMEHHBIX SKCTICPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTPaMME
no (usuke 0ObETUHEHBI B OOIMIMNA CIUCOK YYECHHYECKUX MPAKTHUECKUX PaloT.
Boijienienre B yKka3aHHOM IepeyHe JIabOpaTOpHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OILIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMHU 00pa30BaTEeIbHOTO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IJIAHUPOBAHMS W OCHAImIeHUs kaOwHeTa ¢usuku. [lpu
’TOM 00€CTeUnBaeTCsl OBJIQJACHHE OOYyYalOUIUMUCA YMEHHUSIMHU TMPOBOJHTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U
MTOCTAHOBKY OITBITOB IO TTPOBEPKE MPE/ITI0KEHHBIX THIIOTE3.

Bbonbiioe BHUMaHME yaSISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBJISIFOTCS 3a/1a4U C SIBHO 33JaHHOMU
bu3nYecKoil MOJENblo, MO3BOJSIONIME MNPUMEHSATh HW3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia Kypca, TaK U MHTCTPUPYS 3HAHUS U3
pasHbIX pasnenoB. /[ KadyecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISTIOTCS 3aJaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3NUYECKHX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BblOOpa (U3MUECKOW MOJENW IJs CUTyallud MpPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedboBanusmu @I'OC COO k maTepralibHO-TEXHUYECKOMY
oOecreyeHuIo y4yeOHoro mpoiuecca 0a30BbI ypOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero oOiiero o0pa3oBaHMs JOHKEH HM3y4aThCsd B YCIOBHUSX MPEIMETHOIO
kaOvHeTa (PU3WKH WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOT0 IMKiIa. B kabuHeTe PU3NKK JTOMTKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYJOBaHUE MJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme Io0
(buU3KKe yUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanimoHHOE  000pyZoBaHHe (POPMHUPYETCSI B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECIEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTPALMM JUis
WCCJICIOBAHMUSI  WM3Y4YaeMbIX  SBJICHUH ©  MPOIECCOB, OMIUPHYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TTPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTuyeckue KOMILUIEKTHI
7a060paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMM LIEJIAMH U3y4Y€HUs QUMK B 001IEM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHS OOYydYaIOIMMUXCA K HAYIHOMY
M3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB
CTpOEHUs MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBaHue yMEHHUH OOBSACHATH SBICHUA C HCIOJIH30BAHUEM
(bU3HYeCKUX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mnpenCTaBICHUNA O poM (PU3MKHU NS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHrne STUX Ienei 00ecrednBaeTCsl pEIIeHneM CIEAYIOMNX 3a7ad B

nporecce u3yueHus Kypca GU3MKU Ha ypPOBHE CPEAHET0 00111ero o0pa3oBaHus:

e MpuoOOpeTeHNEe CUCTEMBI 3HAHUHN 00 00X PU3UUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAsT MEXAHHUKY, MOJEKYISPHYIO (PU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY M 3JIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHMe yMEHHUU TPUMEHSITH TEOPETUUYCCKUE 3HAHUA  JUIS
oObsicHeHUsT (PU3MYECKUX SBJICHUH B TMPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIICHUS PAa3IMYHbIX 3aJad C SBHO 3aJaHHOMU
bu3nyeckoil MoOAENbI0, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOSTENbHOE
co3zaHue PU3MUEeCKO MOJICNH, aICKBAaTHOW YCIOBUSM 3a1a4H;

e TMOHWMaHWE (UBMYECKUX OCHOB WM MPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHME METOJIAMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(GU3UYECKUX DKCIEPUMEHTOB, aHAIM3a M HHTEPIIPETAIld HWHPOPMAIINH,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMM NJIsl pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3ydenme ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus otBoautTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipennmaraemeiii B mporpamMme 10 (HU3MKE TMepedYeHb JIA0OPATOPHBIX M
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JellaeT BHIOOD
MpPOBENCHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
O0COOCHHOCTEM 00yJarOIUXCHl.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOLIETO
Mupa. Posib 3kcriepuMenTa v TEOpUH B IIPOLIECCE TIO3HAHMS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (U3MUECKUX SBJIEHUN MU mpoueccoB. HayuHble rUnmoTessl.
dusnueckre 3aKOHbl U TEOpPHUU. |'paHMIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBHUS.

Ponb u mecTto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienue, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HMX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWkKeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepUabHON TOYKU OT BPEMEHH.

CBoOomHOE TazieHne. Y CKOpeHrne CBOOOTHOTO TafeHUSI.

KpuBonuHueitHoe neuxeHue. JIBHkKeHUE MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOM 1O MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JJUHEWHAS! CKOPOCTD.
[lepuona u yactora obpaiieHus. [{leHTpocTpeMuTEnIbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JIB>)KEHUE CHAPSJOB, LICMIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3ayX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABWKEeHHs Teja, OPOIIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Hamnpaienue CKOpOCTH P ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OIMPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnre COOTHOWIEHUS MEXAY IYTSAMH, NPOWICHHBIMM TEJIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yyenue NBMKEHUS IAPUKA B BA3KOU KUJIKOCTH.

N3yuyenue aBuKeHUs Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  ['aymmmes.  IlepBeid  3axkoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiuu cui. Bropoii 3akon HeroToHa mist
MaTepuaabHOU TOUKU. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs: CKOIRKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B AKUJIKOCTH WIIU ra3e.

[TocTynarenbHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHUJIbI OTHOCUTENBHO OcH BpamieHus. [lnedo cunbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: MOAIIMIHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B NPYKUHE U
pPE3UHOBOM 00pasiie, OT UX AehopMaIliH.

UccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO TeEJa, HUMEIOLIET0 OCh
BpAILICHUA.

Tema 3. 3axkonvl coxpanenusn é mexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Tela), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
NmnynbC Cullbl M1 M3MEHEHUE WMIYJIbCa TEla. 3aKOH COXPAHECHUS HMITYJbCa.
PeakTuBHOE IBUKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualbHOW TOUkH. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SHEPTHM.

ITorennumanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nehopMUpPOBaHHOM NPy KUHBL. [ToTeHITMabHAS SHEPT U Tea BOJIU3HM MTOBEPXHOCTH
3eMJu.

[ToreHuuanbHple WM HENOTCHUWAJIBHBIE  CHJIBIL. CBsi3b paboOTHI
HEMOTEHIMAIBHBIX CHJI C K3BMEHEHUEM MEXaHUYECKOM SHEPIUHU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU IHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIIMATEHOM YHEPTUU B KHHETHYECKYIO i 0OPaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yyenue abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHl CHIBI ¢ U3MEHCHHEM MEXaHUYECKOW SHEPTUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MousiekyasipHas pu3uka 4 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJCHCTBUS 4YacTUL BelIeCTBA. MoJenn CTpOEHUs Tra3oB, XUIKOCTEU U
TBEPIBIX TeJ U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojieneil. Macca u
pa3mepsl Mosekyn. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkamna temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpUHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHE KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUA dvacTuil rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenneneeBa—Knamneipona.
3akon JlanbToHa. M3omponeccsl B UACAIBHOM ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COECIMHEHUM.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mopens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCyAa.

OnbITE, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSI HJACAIBHOTO Tasa,
W30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXIY IMapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckasi cucteMa. BHYTpeHHsIsI SHEpTrHsi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPIrusi  OJAHOATOMHOIO  HWJEAJBbHOrO  rasa. Buuabl  Temionepenavw:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€JIbHAas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhlii 3aKOH TEPMOJIWHAMHUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJUMHAMUKH K H3omporiieccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.

TemnoBble  mammHbl.  [IpyHOMIBI  JEUMCTBUS ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MaimuHax. Koa@duimeHT mnosie3Horo
nevctBua TteroBo mammebl. [{ukn KapHo u ero kosdduuueHT mnosie3HOro
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUIaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW JHEPruu Teja TPH COBEPIICHWH PaOOTHI: BBUICT
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu Terioneperaye.

OmnwIT 0 aabaTHOMY PaCITUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenne yaenbHOou TEI0EMKOCTH.

Tema 3. Acpecammuvie cocmosanua eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcauus. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuaibl. llnaBineHue wu
KpUcTai3anus. Y aefbHas Tersiora miasiaeHus. Cyonumanus.

VYpaBHeHHE TEII0BOro OanaHca.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOJTYYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHUCJIE HAHOMAaTEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunenune npu nmoHWKEHHOM JTaBJICHUH.

Cnioco0bl U3MEpPEHHUS BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJICHUS! KPUCTAJTIMYECKOTO BEIIECTBRA.

JleMOHCTpanust KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3AYXa.

Paznen 4. DiekTpoauHaAMHUKA
Tema 1. Inekmpocmamuka
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsan. [IBa BuIa 3IEKTPUYECKUX
3apsnoB. [IpOBOJHUKM, AWANEKTPUKU M MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUUECKOTO 3apsija.
B3anmonerictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpuueckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnoss.  [IpuHnmn



CYIEPIIO3ULIUN BJICKTPUYECKUX MOJIeh. JIMHUM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.

Pabota cui anekTpocrarudeckoro nosis. [loreniuan. Pa3HOoCTh NOTEHITMAIOB.
[IpOBOIHUKM W AWAIEKTPUKH B DJIEKTPOCTATUYECKOM IoJe. Jludnekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN aNIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIIUIT JEUCTBHS JIEKTPOMETPA.

B3aumopernicTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEJL.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3anuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepeHnne 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpudeckuiit mok. Toku 6 paznuunvlx cpeoax

DONEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COINMPOTUBJIIECHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MAPALICIBHOE, CMEIIAHHOE COSIMHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHJIA U BHYTPEHHEE COMPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAsT  NPOBOJAMMOCTb  TBEPIABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKHY. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpaXx M  paciulaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DJNeKTpuuecKul TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKH TOKA, OJJICKTPOHATPEBATEIIbHBIE TMPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHure Cuiibl TOKA U HaMPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

CmenaHHoe COEAMHEHUE MTPOBOTHUKOB.

[Ipsmoe w3MepeHue dIeKTPOABMWXKYIIEH cuibl. KopoTkoe 3ambikaHue
raJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONIPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psia 1 MPOBOJUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3JIeKTPOABHXKYIIEH CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrponusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiracce OCyIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OHOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (u3udeckas BEIWYMHA, 3aKOH,
Teopusi, HaAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOEKIMU HA OCU KOOPAMHAT, CJIO)KEHUE BEKTOPOB.

buonocusn: MexaHnyeckoe JBUKEHUE B JKUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAayH, TEINIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS MAacca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIUTHYECKAs  JIUCCOLUALIMS,
raJbBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHHUE IBUKEHUN C HCIIOIH30BAHUEM MEXaHU3MOB,
YUYET TpPEHHS B TEXHUKE, MOJUIMIIHUKU, HUCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJOMET U JPYyrue), IBUTATENb BHYTPEHHETO
CropaHusi, mapoasi TypOUHa, ObBITOBON XOJOAWIbHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UYHCIE€ HAHOMATepuUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBI IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPkI,
AJIIEKTPOOCBETUTEbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctostHHBIE MarHuTHL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop MarHuTHOW MHAYKUMU. [[pUHIUIT Cynepro3UIIMi MAarHUTHBIX TTOJIEH.
Jluaum MarauTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHIYKIWHU TOJIA
MMOCTOSHHBIX MAarHUTOB.

MarauTHOE TIOJ€ TPOBOJHHKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTI'O TOJISI JJIMHHOTO MPSMOTO NPOBOJAHMKA W 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTsiue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBJieHHE. JIBIKEHNE 3apsyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl Jlopeniia.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYIAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nnaykuuu dapazest.

BuxpeBoe »3JEKTpUYECKOE TOJIE. IDNEKTPOABIKYLIAs CHJIa WHIYKIHH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHUH. OJIEKTPOABMKYIIAs  CHJIa
CaMOUHIYKIIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckre YCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThl, 3JEKTPOMArHWTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUY MarHUTHOTO MOJIS.

B3aumopericTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJINTA.

SIBiIeHME ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKUIHUHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3ydeHre MarHuTHOTO IO KATYIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHON MHTYKIWH.

Paszpneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazZHUmMHble KOJ1eO0aHus

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHHUS.
["apmonunyeckue konebanus. Ilepuon, dacrora, ammiutyaa u ¢asza KojeOaHUM.
IIpyXMHHBIN MasTHUK. MareMaTu4ecKnii MasTHUK. YpaBHEHHE TAPMOHHYECKUX
kosebanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHbiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUA B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHUYECKUMHU U
AIEKTPOMarHUTHeIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coXpaHEHHs
SHEPrUH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarolux KoneOaHUsAX. BbIHYKIECHHbBIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ W JEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKa MU
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIAEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKM IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCITIOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHnueckne ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHME: JJIEKTPUYECKHM
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TUHUU IJIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHOM cHUCTEMBbl (MPYXUHHBIA WIN
MaTEMaTUYECKUA MAsATHHK).



HabGmronenue 3aTyxaromux KoieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmnronenue pe3oHanca.

CB0OOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSDKEHUS OT BPEMEHH) JIS
AJIIEKTPOMArHUTHBIX KOJIECOAHU.

Pe3oHaHCc mnpu TOCIETOBATENBLHOM COEOUHEHUU PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUYM 3IEKTpOonepEaayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanre 3aBUCUMOCTH MepUOAa MajbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LEIH U3 ITOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUNIHbLE 60IHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JuMHa BOdHbL. [lomepedyHple W IPOAOJIBHBIE BOJIHBI.
WNuTtepdepenims u nugpakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTtHoil BosnHe. CBOWCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
unrepdepeniusi. CKOpoCTh EKTPOMATHUTHBIX BOJH.

[ITkama 37€KTPOMArHUTHBIX BOJH. [[puMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI paaUOCBS3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMATrHUTHOE 3arpsSI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paaroNpuEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromieecs Te10 Kak MCTOYHUK 3BYKA.

HabGmronenue orpakeHus: U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaoOnronenne nuatepdepeHunu 1 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IIPEJIOMIICHHUE,
noJiipu3anus, 1udpakuus, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MTOKAa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja mOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

Cobuparoiiue u pacceuBaroiiue JUH3bl. ToHkast 1uH3a. DOKYyCHOE PacCTOsIHUE
U onTHYecKas cwia TOHKOW JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUpAIOMUX U
paccenBarolnX JUH3aX. PopmyJsia TOHKOW JIMH3bL. Y BEIMUYEHUE, 1aBAEMOE JTMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontmka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HMHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxkuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, TPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pAaCHPOCTPAHEHUE, OTPAKEHHUE M MPEIOMIICHUE CBETA.
OnTudeckue mpruodoOpHI.

ITonHOE BHYyTpEHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanrie cBOMCTB M300paKeHUH B JIMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

Hab6mronenune nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue ciexTpa ¢ mMOMOIIBbIO AUGPAKITUOHHON PEIIETKH.

HabGmronenue nonsipu3aiyu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokazaress NpeoMIICHUS CTEKIIA.



HccnenoBanne cBOMCTB M300paKeHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH
['pannIbl IPUMEHUMOCTH KJIACCUYECKON MEeXaHUKU. [1oCTymaTsl crienquaibHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKpAIlCHUE
JUTUHBI.
DHeprus U UMITYJIbC PEISATUBUCTCKOW YaCTHIIBI.

CBs13b MaccChl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKOM YaCTHUIIBI. JDHEPIrus
ITOKOS.

Paznen 7. KantoBas ¢pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. Dopmyia [Tnanka cBsi3u 3HEprun GOTOHA C €T0 YACTOTON. DHEPIrus U
UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CTomeroBa. 3aK0HBI

dotordpdexra. YpaBuenue DunmteitHa misa dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVICTBUE CBETA.

TexHuueckre ycTpoiicTBAa W MPaKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs 6aTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(pdheKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeIIHETo GoTodddexTa.

CBeToaunon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3nmyyeHune u moriomieHue
(OTOHOB MpU MEpPEXo/ie aroMa C OJHOIO YPOBHS 3HEpPrUM Ha Apyroud. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonHoBsle cBoiicTBa yactull. Bosubl ge bpoitns. KopnyckyisipHO-BOJTHOBOM
JTyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HabGnronenue nHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

HaGmronenue TMHe4aToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OBITHI Pe3epdopa o onpeneneHunio coctaBa paguoakTUBHOTO
u3nyuenus.  CoiictBa  anbda-, Oera-, ramMma-uziayyeHus.  BuusHue
PaarOaKTUBHOCTH HA )KUBbIC OPTraHU3MBI.

OTkpbiTHE TIPOTOHA U HeWTpoHa. HyknmoHHas mojaens siapa [elizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uuciio sjapa. M30Torsbl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIly4eHre. 3aKOH paJuOaKTUBHOIO pacIaa.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sapa.

SnepHble peakunu. JleneHue u CUHTE3 sep.

Snepnwiii peaktop. Tepmosinepnbiii cunTe3. [IpoOnemMbl W HEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOMIOICHUS U PETUCTPAIIMN AIIEMEHTAPHBIX YACTHII.

@dyHaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyecKkoi KapTUHBI MHpA.

TexHuueckne yCcTpoMCTBa U MPAKTUYECKOE MPUMEHECHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre TpEKOB 4acTHIL (TI0 TOTOBBIM (doTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIUMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHebGa. Co3Be3ausi, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

CoiHeuHast cucreMa.

Connine. ComHeuHass akTUBHOCThb. McTouHuk sHeprum CoyiHIIA W 3BE3L.
3BE31bI, X OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpamMma «CHEKTPAIbHBIN Kiacec —
CBETUMOCTB». 3BE3AbI TJIaBHOM MOCJICAOBATEIILHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3] IJIaBHOM IIOCIIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3/. DTaNbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama ['amaktuka. Ilonoxenne n nmxenue ConHua B
lNanaxktuke. Tunel ramakTuk. Paguoramaktuku u kBa3zapbel. YEpHbBIE IBIPHI B sIpax
TaJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606ma. Pazoeranue rajgakTuk.
Teopus bosnbioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnast ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BL.

HaoGmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o001maomIee NOBTOPEHUE

Poap ¢u3ukm W acTpOHOMHHM B SKOHOMHYCCKOM, TEXHOJIOTHYECKOM,
COILIMAJILHOM M ATHYECKOM cpepax esaTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3HKHU U
aCTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE MHpPA, POJib (U3NUECKONU TEOPUU B
(dbopMHpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUpPA, MECTO (PU3HUECKOU
KapTUHBI MHUpa B OOMIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuenue kypca ¢usznuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHUKH,
Ounoyoruu, XUMHH, reorpadu U TEXHOJIOTUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIETh, U3BMEPECHUE.

Mamemamuka: pemwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOMO0O0US TPEYTrOJHHHUKOB,
OTIpEJICIICHHE TUIOIIAIN TIOCKUX (PUryp u oobEéma Ted.

buonocus: »nekrpuyeckue SBICHUS B JKUBOW NpHUpOAE, KojeOaTelbHbIe
JBUOKEHHS B )KMBOW MPUPOJIE, ONTUUYECKUE SIBIICHUSI B KUBOU MPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIC OPraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaAHMS KPUCTATUMYECKON pEeIETKU, CIEKTPATbHBIN aHAIU3.



leoepaghusi:  mMarHuTHBIE TIONFOCA 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, MTPEJACKA3aHUE 3EMIICTPSICEHUIM.

Texnonocua: NWHUUA DJIEKTPOINEPENAY, TEHEPATOP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKUHUOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, teiaedoH, CBY-meub, MPOCKIMOHHBINA almapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «dusuka» Ha ypOBHE CpPEAHETO OOIIETro
obOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIICUHUTh JOCTHKEHHUE CICTYIOITUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3uKay JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYarommxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIECHHM, COOTBETCTBYIOLIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHHI
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX I'PAXKAAHCKOTO
OOIIECTBA, yYaCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3alliig;

YMEHHUE B3aUMOJEHCTBOBATH C CONUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNUCKOMN I'PaXkAAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

[ICHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4YMCJE B
JEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B IOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS:



WHTEpPEC K Pa3IMyHbIM cdepaMm NpodhecCHOHANIBHON ACSATENBHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (DU3UKOM M TEXHUKOW, yMEHHE COBEPIIIATh OCO3ZHAHHBIN BHIOOP
Oynyieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00IACTH
(bU3UKHM Ha IPOTSHKCHUHU BCEH JKU3HU;

6) 3K0J10rN4eCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JSKOJOTHUYECKON KYJIbTYpPbl, OCO3HAaHHE TJIO0ATHLHOTO
XapakTepa IKOJOTHIECKUX TPOOIIeM;

TUIAHUPOBAHUE U OCYILIECTBJIEHHUE JCUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUS LIeJIed YCTONYMBOIO Pa3BUTHSI YE€JIOBEUECTBA;

pacuIMpeHue OmbITa ACSTEILHOCTH JKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (H3HUKE;

7) IEHHOCTH HAYYHOT O MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B TIpoIlecce
U3y4deHUs! PUBUKHU OCYIIECTBIISITh MPOCKTHYIO U UCCIE0BATEIbCKYIO IEITEIbHOCTh
WHJMBUAYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBbie Jlornyeckue JaeiicTBUA:
CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENN AEATEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUU HX
JIOCTHOKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM W TNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3palaTbhiBaTh IJIaH PELICHHS] MPOOJIEMBbI C YYETOM aHAIW3a MMEIOIIUXCA
MaTEpUATBHBIX U HEMATEPUAITBLHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUI AEATEIBHOCTH,
KOOPAUHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEaTUBHOE MBIIIJICHUE MMPU PEIICHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciiefoBaTe/IbCKHeE JAeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATUSMH M METOAAMU
(bu3nUecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIE10BATENbCKON U MPOEKTHOM I€ATEIbHOCTH B
o0nacTu (PU3MKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB peuieHusl 3ajay (U3HUYECKOro COJEpKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METOJIOB MO3HAHUS;

BJA/JE€Th BHUJAMU JI€ATEIBHOCTU II0 IMOJIYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEpHpETaluy, MpPeoOpa3oBaHUI0 M MNPUMEHEHUIO B PpaA3JIMYHBIX YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUN YYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISIT NIPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIIeHUs, HAXOJUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE pELICHUS 3aJauyd pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCIIC TIPU U3YUCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3UKEe B TPAKTUUYECKYIO 001acTh
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JI1acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTb OPUTrHHAIbHbIC TIOAXOAbI U PEIICHNUS;

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

Pa6ora ¢ unpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHUs] MH(POpManuu (U3NUECKOTO COAECPKaHUS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIIATH IOWCK, AaHAJU3,
CUCTEMAaTU3aLUI0 ¥ HHTEPIPETalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
MIPe/ICTaBIICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3aJ1a4 ¢ coOMI0AeHEM TPeOOBAHMM HIPTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKUX HOPM, HOpPM HH(POPMALMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpPXN aHUS B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3HAYeHUs] MH(DOpMAIUKU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IIpeACTaBICHUS U BU3yaIH3aLUH.

KoMMmyHuKaTHBHBIE YHHBepPCcaJbHbIe YUeOHbIE el CTBHUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH ACATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTHYHO M3J1araThb CBOK) TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3bIKOBBIX CPEACTB;

MMOHUMAaTh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJBbl COBMECTHBIX ACHCTBHM C y4ETOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJAVMHHUPOBATh JECUCTBUSA II0 €€ IOCTHKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensaTh pPojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJ0T0 YYaCTHUKA KOMAH/Ibl B OOIIIHIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKThI, OLEHWUBATh HJIEW C TMO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3IMYHBIX
CUTYAIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBeEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJTLHO OCYIIECTBIISATh TO3HABATEIBHYIO JICSITCIHPHOCTh B 00JIaCcTH
GU3UKM W aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3aJ]aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh TUIAH PEIICHUS PAcUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJHEHHS MTPAKTHUYECKON paboThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MPeIMETa HAa OCHOBE JINUHBIX MPEANOUYTECHUIH;

JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIUA B 00JIaCTU
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIaJIeTh ~ HABBIKAMU  TO3HABATENBHOM  pediiekcMu Kak  OCO3HaHUs
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTATOB W
OCHOBAHUIA;

HCIIOJIb30BaTh MPUEMBI peIIeKCHH I OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAIW3E pe3yIbTaToOB
NEeSTETHbHOCTH;

MPUHUMATh ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apTyMEHThl JPYTHX TpPH aHaIu3e pe3yibTaToB
NeSITeNIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce nocTrKeHNsI TMYHOCTHBIX PE3YIHTATOB OCBOEHUS IIPOTPAMMBI T10
dbuzuke A YypOBHA cpeaHero oOmero oOpa3oBaHUsi y  0OyYaromuxcs
COBEpPIIICHCTBYETCS HMOIIMOHAIIBHBIH HWHTEJUICKT, TIPEAMOIar afO A
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 9MOIIMOHATBHOE
COCTOSIHHE, BUICTh HapaBIECHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATILHOW CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOILIMOHAIEHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IETH |
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJS HM3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIEH CTIOCOOHOCTh MOHMUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBAaTH €r0 TIPH OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiaTb KOH(IUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kjacce mpeqMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (PU3MKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOU KAapTUHBl MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeeH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJACIA CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ, TOUEYHBIN
AIIEKTPUUECKUH 3aps]l pU PelIeHUN (PU3NIECKUX 3a]1aY;

pacro3HaBaTh (pu3nueckue sBJIEHUs (Mpolecchl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUM CTPOEHHMS BELIECTBA U



IEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE,
CBOOOJIHOE TMAJCHUE TEJ, JBUKEHHUE MO OKPYKHOCTHU, MHEPLMS, B3aUMOJICHCTBHE
ten, nud@ys3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tell,
M3MEHEeHHEe O0BhEMA Tell MPU HArpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE PABHOBECHE,
UCIIapEHUE, KOHACHCAIUs, IUIABJICHHME, KPUCTAJIM3ALNS, KHUIIEHUE, BIIAXKHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MpPU €r0 HarpeBaHWHU B 3aKPBITOM COCYIE,
CBA3b MEXIY IapaMeTpaMH COCTOSIHUS ra3a B M30INPOLECCaX, dJIEKTPU3aLHs Ted,
B3aNMOJECHUCTBUE 3aPs/I0B;

OINKCHIBAaTh MEXAHUYECKOE JBUIKEHHME, UCIOJb3Yys (DU3MUECKUE BEITUUYMHBI:
KOOpAWHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasl SHEprusi, NOTEHUUAIbHAs SHEPIUs, MEXaHUYecKas
paboTa, MeXaHWYECKas MOIIHOCTh; NPU ONHUCAHWU TPABUIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICIT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIUYUHY C JAPYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCHOJNb3ysl (U3MYECKHE BEJIUYMHBL: JaBJICHUE Tras3a, TeMIepaTypa, CperaHss
KUHETUYECKAS DHEPTUs XaOTUYECKOI0 JABHYKEHHS MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprus, padbora rasa,
KOA(P(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATeNs; MpPU OMUCAHUH
OPaBWIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYUH, UX
0003HAaYeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIOIb3Ysl (PU3NYECKUE BEJIUUMHBI: dJIEKTPUUECKUHN 3apsl,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD TOJISI, HOTEHIMAN, Pa3HOCTh MMOTECHINAJIOB;
IpU ONHCAHMM TNPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUECHHUA W EAMHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLIME
JAaHHYIO (PU3MUECKYIO BETUUNUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOILIECCHl U SIBJICHUS, UCHOJB3Ys (puanyeckue
3aKOHBI Y IIPUHLMUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXaHWYECKOW OSHEpPruH, 3aKOH COXPAaHEHWs HMITYJbCa,
IPUHIUI CYNEPIO3ULIUHA CHJI, NPUHIUI PABHONPABHS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS
NIEKTPUYECKOr0 3apsia, 3akoH KylloHa, npu 3TOM pasinyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUsS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIIUIIBI ICUCTBHS MAIIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS MUX O€30MacCHOr0 KCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HH,

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIENOBAHUIO (U3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHHUH, MpPU HTOM
dbopmynupoBaTh MpodaeMy/3a1ady U TUIOTE3y Y4eOHOIo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U ()OPMYITHUPOBATH
BBIBOJIBI

OCYIIECTBJISTh MPAMbBIC U KOCBEHHBIE MU3MEPECHHS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO HM3MEPEHHS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIY  (U3NUECKHUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buUKCHpPOBaTh PE3YNbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOHIl ¥ TPaQUKOB, ACNIATh BHIBOBI ITO pe3yJIbTaTaM HUCCIICI0BAHMUS;

coOmroaTh mpaBmwia 0€30MacHOTO TpyAa MpH MPOBEACHUHN WCCICAOBAHHUN B
pamMKax ydeOHOTO OHKCIEPUMEHTa, Yy4ueOHO-MCCIEOBATEIIbCKOM U MPOEKTHOMN
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opyIOBaHUS;

pemarh pacuy€THBIE 3aJa4¥ C SBHO 3aJaHHOW (U3UYECKOH MOJICIBIO,
UCTOJIb3Ysl (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3aa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXoaMMBIC NI €€ PEIICHHs, MPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOH M HAy4YHO-NONYJSAPHON HH(POPMALMM, TMOJYYEHHOW U3 pa3IMYHBIX
HUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, 00BSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKH
U TEXHOJIOTHM;

HCITIOJIB30BATh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
oOecrieueHus OE30MACHOCTH TMPU OOpaIieHuu C TpUOOpaMu W TEXHUYECKUMH
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBBS U COOIIOACHUS HOPM KOJIOTHYECKOTO
MOBEJCHUS B OKPY>KaloILEel Cpesie;



paboTaTh B TpyNIle C BBIMOJHEHUEM PA3THYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbl, PAUOHAIBHO paclpelesTh OO0S3aHHOCTH MU
MJIAHUPOBATH JICSATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (HU3MKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIIBl TPUMEHEHUS HU3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SJCpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siApa NpH pelieHud (U3NUIEeCKUX
3a/1ay;

pacrio3HaBaTh (Ppu3MUECKue SIBICHUS (IIPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (DM3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aHMMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMAarHUTHasE WHAYKUWSA, JAEHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsiji, JIEKTPOMArHUTHBIE KOJeOaHUs M
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHUE CBETA, OTPaXEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W TOONSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTE;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCIMONB3YySd (DU3NUYECKUE BEITUYUHBI:
ANEKTPUUYECKUI 3apsij, CUJla TOKA, BJEKTPUUECKOE HAMPSIKEHUE, BJIEKTPUUYECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIHWST MAarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHIYKTUBHOCTD
KaTYILIKU, SHEPrus JJIEKTPUYECKOr0 U MArHUTHOIO TMOJIeH, MEepUoJ; M YacroTa
KojeOannii B KoyieOaTEeIbHOM KOHType, 3apsij W Cuja TOKa B MpoIlecce
TApMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHuii, (QOKYyCHOE pacCTOSHHE W
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONUCAHUM TPABUWIBHO TPAKTOBATh (PUIMUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIUYMH, HMX OO0O3HAYCHHMS U E€JUHMUIIBI, YKa3bIBaTh
(b OopMyJIBI, CBI3BIBAIOIINE TaHHYIO GU3MUECKYIO BETUUYHHY C IPYTUMHU BETHYNHAMH,

ONHUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
(bu3MYecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPTrUsl U UMIMYJIbC (POTOHA, MEPUO/] MOJTypacHaaa, SHEPrUsl CBI3U



aTOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IWHUIbI, yKa3blBaThb (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTHMH BEITUYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUCCKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKUE TMPOIIECCHl U SIBICHUS, UCHONB3Ys (pu3nyeckue
3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U NapaljIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3ak0oH J[xoymns—JIeHIa, 3aKOH AJIEKTPOMAarHUTHOM
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PACTIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIITEHHa mis pororddekra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAaHEHHsI MAacCOBOTO YHWCIIA, MOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO PACIajia, MPU STOM pa3iudaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHHIIBl, 00JACTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA MHIAYKIIMH MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopeHna;

CTPOUTh U OIHCHIBATh H300paKEHHE, CO3/IaBaAEMOE IUIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJTHATDh JKCIIEPUMEHTHI 110 HCCIIECNOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C WCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX W3MEPECHHM: MPU HTOM
dbopmyIHpoBaTh MpoOIeMy/3a1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyJ0BaHUs, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIIAThH MPSAMbBIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO HM3MEPEHHS M MCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (DPM3MUCCKUX BEIMYUH C HCTIOIB30BAHUEM MPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOU 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHJE TaOIUI] UM TpaduKoOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaHUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKON ¥ TMPOEKTHON
NESATEIPHOCTH C HMCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BBIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXoauMble st €€ pellleHUs, MPOBOAUTh Pacdy€Thl U OLIEHUBATh PEaTbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKOU BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpoil Ha M3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbuzuYecKue SIBJICHNUS,

WCITIOJIB30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOH M HAy4YHO-NOMYJAPHON HH(POPMALMM, TOJYYEHHOU H3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaINH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA WX 0€30MaCHOTO MCIOJIb30BAHUS B TTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MIPUMEPHI BKIIaJa POCCHUCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOLIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUA 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalIeHuu ¢ NpUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBBS U COOIIOACHUS HOPM KOJIOTHYECKOTO
TOBEJICHUA B OKPYXAIOIIEH CpeJE;

paboTaTh B TpyINIe C BBIMOJHEHUEM PANIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TpyINIbl, PAUUMOHAIBHO pacOpelresTh OOSI3aHHOCTH U
MUTAHUPOBATH JIEITEIHHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJIeKBAaTHO OIICHUBAThH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoiunyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoannbie | IlpakTuueckne (ucpp )
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Paznea 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUA
1.1 ®du3nKa ¥ METObl HAYYHOI'O TIO3HAHUS 2 bromorexa [TOK
’ g Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubmnoreka LJOK
2.1 Kunemarka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jluramuica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOMN 9 1 bubnuorexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
3.2 o 10 1
CHOBBI TEPMOMHAMHUIH https://m.edsoo.ru/7f41bf72
313 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmmoreka [JOK

da3oBbI€ MEPEXOIbI

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




Hroro no pazgeny

24

Paznea 4. JIEKTPOJIMHAMUKA

bubmuorexa [JOK
4.1 JrekTpocTaTuia 10 https://m.edsoo.ru/7f41bf72
49 ITocTOAHHBIN 2JIEKTPUUYECKUN TOK. TOKH B 12 bu6muoreka [IOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41b{72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie | Tlpakruyeckue (cpp )
NPorpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarunuTtHO€ moje. IIeKTpOMarHuTHAS 1 ) 3 bubmmoreka [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Paspnen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHu4eCKHE U JJIEKTPOMArHUTHbIE 9 1 bu6mmoteka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4ecKue 1 31eKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTIEITHATTBHOM TEOPUH 4 ) bubmmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHKHU 6 bubmoreia HOK

https://m.edsoo.ru/7f41c97¢




bu6nuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o0m1aromee MOBTOPEHNE 4 ngg;gf;igﬁﬁfﬂcwc
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
JlaTa uzy4enus
uudposbie
Nen/m | Tema ypoka
KoJsmn4yecTBo 4acoB o0pa3oBaTejibHbIE
pecypchl
Iaan dakTt

| ®uznka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/bl TO3HAHUS OKPYKAOLIEro Mupa 01.09.2025 https://m.edsoo.ru/ff0c32e2
Poxw u mecTo pusuku B hopmMupoBaHUH

2 COBPEMEHHOI HAy4YHOUW KapTHUHBI MUpPA, B 1 bubmmorexa [TOK

P . Y P Up ’ 04.09.2025 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH JIFOIeH
MexaHn4eckoe ABUKEHHUE.

3 OTHOCUTENHHOCTh MEXaHHYECKOTO | bubnuoreka [JOK
nerkeHns. [lepemenienue, CkopocTs, 08.09.2025 https://m.edsoo.ru/ff0c3508
yCKOpeHHne

4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1 bubmmorexa [TOK

P P A 11.09.2025 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NpSIMOJIMHEWHOE | bubmuorexa [JOK
JIBH)KCHUE 15.09.2025 https://m.edsoo.ru/ff0c372¢

6 CBoOojHOE TIazicHHe. Y CKOpeHUe | bubnmoreka [JOK
CBOOOHOTO TIaJICHUS 18.09.2025 https://m.edsoo.ru/ff0c39cc

. Kpuponuneiinoe apmxenue. Jpmxenne ) bubmoreka [JOK
MaTEpUaIbHOU TOUKH 10 OKPYKHOCTH 22.09.2025 https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHOCUTENBLHOCTH [ anmunes.

8 HNuepumnanbHble CUCTEMBI OTCUETA 1 bubmorexa HOK

pH . ' 25.09.2025 https://m.edsoo.ru/ff0c3be8
[Tepsriii 3ak0oH HproTOHA
9 Macca tena. Cuna. [pusiun 1 Bbubnnorexa [JOK




Cynepno3uiuu cui. Bropoi 3akoH

. 29.09.2025 https://m.edsoo.ru/ff0c3be8
HreroTona st MaTepuaibHOM TOUKU
10 Tperuii 3axoH HeroToHa 1u1s1 bubnunoreka IIOK
MaTEPUAIIbHBIX TOYEK 02.09.2025 https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOro TsaroreHus. Cuia bubnuorexa [JOK
TsbkecTH. [lepBas kocMUYecKkasi CKOPOCTh 06.10.2025 https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3 I'yka. B
yipy aKoH T yxa. Dec 1era 09.10.2025 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduuneHrt tpenusi.
13 Cuna czn OTI/IBJIe}chI/Iq; apu I[BI/IS(CHI/II/I TeJia Eubmorexa ITOK
P P 13.10.2025 https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTHU WJIM rase
[ToctynaTenbHoe U BpamareabHOe
14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. but6mmoreka [IOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus 16.10.2025 https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPJOTO Tea
Nmnynbc MaTepruanbHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. IMIyJIbC CHTIBI. bubmuorexa [JOK
3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE 20.10.2025 https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabota u momtHocTh critbl. Kunernueckast
16 SHEprus MaTepuaibHON TOUKU. Teopema bubmorexa [IOK
p P o p 23.10.2025 https://m.edsoo.ru/ff0c4502
00 M3MEHEHNUN KMHETHYECKOW SHEPT U
[TorenumanpHas sHeprus. [loTeHnumanbHas
17 9HEprus ynpyro aeopMHUPOBAHHON bubnmnorexa [JOK
npykuHbl. lloTeHIManbHas 3Heprus Tena 25.10.2025 https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTH 3eMIIU
18 [ToTreH1ManbHbIE U HEMOTEHIIMATbHBIE bubnmoreka [JOK
cwiibl. CBsI3b pabOThl HENOTEHIUAIBHBIX 27.10.2025 https://m.edsoo.ru/ff0c478¢c




CWJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOHN YHEPTrUuU

19

JlaboparopHas pabdorta «ccnegoBanue
CBSI3H pabOThI CHITBI C U3MEHEHHEM
MEXaHWYECKOM IHEPTUU Tejla Ha IPUMepe
pPaCTSKEHUSI PE3UHOBOTO KI'YTa»

06.11.2025

20

KonTpoabsHasi padora 1o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE

10.11.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIISIPHO-
KUHETHYECKOW Teopuu. bpoyHoBckoe
newkenue. uddysus

13.11.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICUCTBUSA
yacTul BeniecTBa. Monenu cTpoeHus
ra3oB, KUAKOCTEN U TBEPIBIX TEI

17.11.2025

23

Macca monekyn. KoanyecTBo BemecTsa.
[TocrosnHas ABoraapo

20.11.2025

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus

24.11.2025

25

WUneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

27.11.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TeMiepaTypa Kak Mepa
CpeaHel KHHETUYECKON YHEPT U
JBUKEHUS MOJIEKYJ1. Y paBHEHHE
MenneneeBa-Knaneiipona

01.12.2025

but6mmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbI€ 3aKOHBI

04.12.2025




JIaboparophas pabota «lccnenoBanue

28 3aBUCHUMOCTH MEXKY IapamMeTpaMu 08.12.2025
COCTOSIHMSI Pa3pEKEHHOT0 ra3a»

29 N3omnponeccel B UACAIBHOM Ia3e U UX bubnunoreka IIOK
rpaduyueckoe npeCcTaBIeHue 11.12.2025 https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus
TEPMOJUHAMHYECKON CUCTEMBI U CTIOCOOBI

30 e€ n3MeHeHus. KonnuectBo TenioTsl U bubmorexa [OK

' 15.12.2025 https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHsst sHeprus
0JIHOATOMHOT'0 MJI€AJIbHOT'O Ta3a
31 Bupel rerionepenaun bubmorexa [TOK
A et 18.12.2025 https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonuyecTBo TEII0THI IpU TEIUIONEpeaayue bubmoreia HOK
. p peAate. 22.12.2025 https://m.edsoo.ru/ff0c5c36
AnmabatHBIH poiecc

1 [TepBriii 3aKOH TEPMOAMHAMUKHU U €T0 bu6nuoreka [IOK
IIPUMEHEHUE K U30IpoueccaM 25.12.2025 https://m.edsoo.ru/ff0cSefc

14 HeoOpaTtumocTs npoiieccoB B MpHUpo/Ie. bubnuorexa [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI 29.12.2025 https://m.edsoo.ru/ff0c6230

35 [Mpunuun nevictBus u KI1Jl rermoBoit bu6nunoreka [JOK
MaITHBI 12.01.2026 https://m.edsoo.ru/ff0c600a

36 K KII
Humier Kapro u ero KT 15.01.2026

37 DKOJIOTHUECKHUE MPOOIIeMBI
TEIUIOPHEPTrEeTUKHU 19.01.2026

18 O6o0maromuii ypok «MosekyspHas bubnmnoreka [JOK
¢uznuka. OCHOBBI TEPMOIMHAMHKI) 22.01.2026 https://m.edsoo.ru/ff0c6938

39 KonrpoabHas pa6ora no teme bubmmorexa LIOK




«MonexynsipHas ¢puzuka. OCHOBBI

26.01.2026 https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 ITapooGpazoBaHue U KOHACHCALMS. bubnunoreka IIOK
Hcnapenue u kunexnue 29.01.2026 https://m.edsoo.ru/ff0c63b6
A1 AOCOIIOTHAs M OTHOCUTENbHAS BIAYKHOCTh bubnuorexa [JOK
Bo3ayxa. HacellenHsil map 02.02.2026 https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimueckne u
4 amop¢Hbie Tena. AHU30TPONHS CBOWCTB bubmmoreka [JOK
KpucTauioB. JKUaKue KpuCTaIbl. 05.02.2026 https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIbI
13 [InaBneHue u kpucTauM3anus. Y aeapHas bubmuoreka [IOK
TertoTa maBneHus. Cyomumanus 09.02.2026 https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 b 0
PABHCHHE TCIIOBOTO bajarca 12.02.2026 https://m.edsoo.ru/ff0c6820
45 DnekTpu3aIus Tei. DISKTPUISCKUH 3apsil. bubmmoreka [JOK
JIBa BuJa IEKTPUUECKUX 3aPS/IOB 16.02.2026 https://m.edsoo.ru/ff0c6bce
[IpoBOoAHMKY, TUATIEKTPUKH U
46 H(I))J'I TIPOBOTHUKH 3aK(I:H COXpaHEHUs bubmoreia HOK
yip i P 19.02.2026 https://m.edsoo.ru/ff0c6bce
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akoH KyoHa. bubnmnorexa [JOK
ToueyHbIil 2IEKTPUYECKUN 3apsi] 24.02.2026 https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOrO I1OJIS.
48 [IpuHUUI Cynepno3uuu JIEKTPUIECKUX bubmorexa [OK
p . yrep . p 26.02.2026 https://m.edsoo.ru/ff0c6df2
nosieit. JIunum HanpsKEHHOCTH
49 PaGota cuit 3eKTpoCTaTUYeCKOro MOoIs. bubnuotexa [JOK
ITorennuan. PasHocTh IOTEHINAIOB 02.03.2026 https://m.edsoo.ru/ff0c6£00
50 [IpoBOHUKY W TUAJEKTPUKHU B bu6muoteka [{IOK
05.03.2026 https://m.edsoo.ru/ff0c7018

QJICKTPOCTATHUYCCKOM II0JIC.




I[I/IBJIGKTpI/I‘-IeCKaH IMPOHUIIACMOCTD

51

OnexrpoémkocTs. Konaencarop

12.03.2026

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

52

ONeKTPOEMKOCTB INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOH/IEHCAaTopa

16.03.2026

bubnuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JIaGoparophas pabota "M3mepenue
NIEKTPOEMKOCTH KOHeHcaTopa"

19.03.2026

54

[IpyHUMT NEUCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMUPOBAJIILHOTO
anmnapara, CTpyHHOro NpuHTEepa.
DneKkTpocTaTUuecKas 3aluTa. 3a3eMJIeHUe
3JIEKTPONPUOOPOB

02.04.2026

55

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [loctosaansbii Tok. Crita
toka. Hanpsbxkenue. ConpoTHuBiICHHE.
3akon Oma aJid yyacTKa Lenu

06.04.2026

56

[TocnemoBarenpHOE, TAPALIEIBEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas paborta «3yueHue
CMEIIAaHHOTO COCIMHEHHUST PE3UCTOPOBY

09.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB ANEKTPHUYECKOTO TOKA.
3akon J[xoyns-Jlenna

13.04.2026

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

58

3axon OMa 11 IOJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenune DJ]C ucTouyHMKa TOKA U €T0
BHYTPCHHET'O COIMPOTHUBJICHUS

16.04.2026

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

O6o00maromui ypok «JIeKTPOIUHAMUKAY)

20.04.2026

but6mmoreka [IOK




https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK

60 0606 i C)
COTAIOIAN YOI (ICKTPOAMHAaNMITIaY 23.04.2026 https://m.edsoo.ru/ff0c88be
DJIeKTPOHHAsS TPOBOJIUMOCTH TBEPIBIX
61 METAJIOB. 3aBUCUMOCTD COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI. 27.04.2026
CBepX1npoBOAMMOCTh
2 OnexTpuyeckuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB 30.04.2026
[TomynpoBoAHUKH, UX COOCTBEHHAS U
63 MpuUMecHas poBoAUMOCTh. CBocTBa p— bubnmnorexa [JOK
n-niepexoa. [omynpoBoIHUKOBBIE 04.05.2026 https://m.edsoo.ru/ff0c84ae
npubOpHI
DIEKTPUUYECKUN TOK B paCTBOpaxX U
64 pacIiaBax 3JIEKTPOJIMTOB. bubnuoreka IIOK
DNEeKTpOIUTUYECKAs IUCCOLIUALINSL. 07.05.2026 https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTpUUYECKUN TOK B razax.
65 CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBIHN bubmmorexa [OK
14.05.2026 https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. 11nazma
but6mmoreka [JOK
66 Hroro 0
TOrOBAH RONTPOILHAR paboTa 18.05.2026 https://m.edsoo.ru/ff0c8a8a
DneKTpuuecKrue NpuOopsl U yCTPOMCTBA U
67 HX IIpakTH4eckoe npumeHenue. [Ipasuna 21.05.2026 bubmorexa [JOK
P P P o https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
68 PesepBHbIit ypok. O6001ma0muil ypok mo bu6muoteka [IOK
temam 10 kiacca 25.05.2026 https://m.edsoo.ru/ff0c8f6¢c




OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68




11 KUIACC

Ne

Jara nzydyenus

JJIeKTPOHHBbIE HH(PPOBBIE

Tema ypoxka KoanuectBo
n/n o0pa3oBaTe/bHbIC PeCypChl
4acoB
Ilnan DakT
[TocTosiHHBIE MATrHUTHI U UX
i .M .

1 B3aUMO/ICVICTBUE v arHUTHOE TOJIe 1 02.09.2025 bubnuoreka [JOK
BekTop MarHuTHOM UHAYKLHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM MHIYKIUU
MarauTHO€ 1oJie MPOBOIHUKA C

.0 2 .

) TOKOM l'If;IT pcrena | 05.09.2025 bubnuorexa [JOK
BzaumoneiicTBrue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopaTtopHnas pabora «3yuenue

3 MarHUTHOTO MOJIsI KATYIIKH C 1 09.09.2025 Bubmmorexa [IOK

Y o https://m.edsoo.ru/ff0c98fe

TOKOM»
JelicTBMEe MAarHUTHOTO TIOJISI HA
NpOBOAHUK ¢ ToKOM. Cuiia Amnepa.
Jla6 0

4 abopaTopHas pa ?Ta | 12.09.2025 bu6mmoreka [JOK
«HccnenoBanue necTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIS HA

FOCS 3apSHKEHHYIO

5 JBUKYITYFOCS 3apsDKEHHY | 16.09.2025 bubnuorexa LIOK
ygactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHna

6 DNeKTpOMarHuTHasi UHIYKIUS. 1 19.09.2025




IToTok BeKTOpa MarHUTHOU
uaaykuuu. SJ1C uaaykunu. 3akoH
JIEKTPOMArHUTHOM UHAYKIIUU
®dapanes

JlaGoparopHas paboTa
«HccnenoBanue sABIeHUs
9JIEKTPOMArHUTHON MHYKIIMK

23.09.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camonHaykuuu. 9J1C
CaMOMHAYKIUU. DHEPIUsl

MAarauTHOTIO MOJISI KaTyYIIKU C TOKOM.

9HCKTpOMaTHI/ITHOC IIoJIC

26.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpocTBa U Ux
PUMEHEHHUE: TOCTOSTHHBIE
MarHUTBhI, FTEKTPOMATrHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTENHU
3JI€MEHTapHbBIX YACTHII,
WHIYKIWOHHAs N€Yb

30.09.2025

10

O6o0maromuii ypok « MarHuTHoe
noJjie. DJIEKTpOMarHuTHast
VH Ty KITHSD

03.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpoabHas padora no reme
«MarsuTtHoe mnos’e.
DNeKTpOMarHuTHas UHAYKIHSD)

07.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
kosnebanus. ['apmonuueckue
Kosie0aHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHHH.
[IpeBpaienue sHEprun

10.10.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0caf06




13

JlaboparopHast paboTa
«HccnenoBanue 3aBUCUMOCTH
Neproa MaJbIX KOJICOaHMId rpy3a
Ha HUTU OT JJIMHBI HUTU U MaCChI
rpy3a»

14.10.2025

14

KonebarenbHbIi KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHbIE
Kosie0aHus B U/1€aJIbHOM
K0JIe0aTEIbHOM KOHTYpE. AHAJIOTUS
MEXYy MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

17.10.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0JIE0ATEIbHOM KOHTYpE

21.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,I[CTaBJIeHI/Ie 0 3aTyXarmmux
KOJIEOAHHUSX. BLIHY)KI[CHHBIC
MEXaHHYECKHUE KOJICOaHHS.
Pe3onanc. BLIHY)K,Z[CHHLIC
OJICKTPOMArHUTHBIC KOJIeOaHHS

24.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHycouganbHbli IEPEMEHHBIN TOK.
MOoIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOILIEE
3HAUYE€HHME CUJIbI TOKA U HANIPSKEHUS

28.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedaeHue
ANEKTPUYECKON SHEPTUU

07.11.2025

19

YCTpolCTBO M MPAKTUYECKOE
PUMEHEHHUE JJIEKTPUIECKOT0

11.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM JJIEKTponepesay

OKOJIOTUYECKHE PUCKU IIPU
IIPOM3BOJICTBE JIEKTPOIHEPTUH.

20 KynsTypa ncnonb3oBanus 14.11.2025
JJIEKTPO3HEPIUH B IOBCEAHEBHOM
KU3HU
MexaHn4eckue BOJIHBI, YCIOBHS
acnpocTtpanenus. [lepuon.
21 I()3I<0 Iz)cn,p acrIpocT aieHiﬂ u 18.11.2025 Bubmmorexa [IOK
P paciipoctp o https://m.edsoo.ru/ff0ccas54
JuiiHa BoJIHBL. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 21.11.2025 bubnuorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, HX BuG 10K
_ nonuoTexa
23 CBOMCTBa U cKOpocTh. [IIkana 25.11.2025 hitps://m.cdsoo.ru/f0ccfed
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3u U
24 TesneBuieHus. Pazpurue cpeacTs 28.11.2025
cBs3u. Pagnosiokanus
)5 KonTpoabnasi padora «Konebanus 02.12.2025 bubnuorexa LIOK
Y BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpocTpaHeHue
2 CBETa B o;[vHopO;[Hou cpene. 05.12.2025 bu6muoreka [JOK
ToueuHbIil HCTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
27 OtpaxxeHue cBeTa. 3aKOHbI 09.12.2025 bu6mmoreka [JOK

OTPAXCHUS CBCTA. HOCTpOCHI/Ie

https://m.edsoo.ru/ff0cd4e0




U300paKEeHHI B TUIOCKOM 3€pKalie

28

[Ipenomnenue cera. [lonHoe
BHYTPEHHEE OTPAKECHHUE.
[IpenenbHblii yroa MoaIHOro
BHYTPEHHETO OTPaKEHUS

12.12.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd 716

29

JlaGopaTtopHas padora «M3mepenne
1I0Ka3aTeJsl MPEJIOMIICHHUS CTEKIIa

16.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

Jlunzel. [locTpoenune n3o06pakeHmit
B JInH3e. POpMyJia TOHKOM JIMH3HI.
VYBenu4ueHue JuH3bI

19.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHast pabota
«HccnenoBanue CBOMCTB
U300pakKeHU B JTMH3AX»

23.12.2025

32

Hucnepcus csera. CI0XKHBINA cOCTaB
6enoro csera. L{Ber. JTabopaTopHas
pabora «Habmonenue nucnepcuu
CBETa»

26.12.2025

33

WNurepdepennus creta. Judpakius
ceeta. [{udpakinuonnas pemeéTka

30.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

13.01.2026

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckue MpuOOPHI U YCTPOUCTBA
U YCJIOBHS UX 0€30MacHOro
pPUMEHEHUS

16.01.2026

36

FpaHI/IHLI MMPUMCHHUMOCTHU
KJIACCUYECKOM MEXAHUKH.
[TocTynaTel cnenuagibHON TEOPUH
OTHOCHUTEJIbHOCTH

20.01.2026

bu6morexa [JOK
https://m.edsoo.ru/ff0cf862




OTHOCHUTENBHOCTD

bu6mmoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE 23.01.2026 hitps://m.edsoo.ru/fl0cfad?
BPEMEHU U COKPAIICHUE JTUHBI
DHeprus U UMITYJIbC
18 PENATUBUCTCKOU Iv{aCTI/ILLLI. Cas13p 27.01.2026 bu6nuoreka IIOK
MacChl C DHEPTrUEH ¥ UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
OHeprus MoKost
KonTtpoabHas padora «Onruka. BuG 110K
. nonuoTeKa
39 OcHOBBI CIENMANIBHON TeOpUn 30.01.2026 hitps://m.edsoo.ru/FOCEH0
OTHOCHUTEIILHOCTHU
40 ®otonbl. opmyna [1nanka. 03.02.2026 bubnuotexa [JOK
DHeprusi U UMIyJbCc poToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIETIOBAHNE 56 LIOK
HOIMOTEKA
41 dotorpdekra. OnbiTer A. I'. 06.02.2026 hitps://m.cdsoo.rw/f0cficd
CroneroBa
3akonbl porodddekra. YpaBHEeHUE
. . bubmuoreka [JOK
42 OuiamreitHa s Gotodddekra. 10.02.2026 hitps://m.cdsoo.ru/f0d01 5
«Kpacnas rpanuna» ¢portodrddexra
Hasnenue cBera. OnwiTh [1. H. Bu6 10K
nonMMoTeKa
4 . X i 13.02.202
3 JleGeneBa. XuMuieckoe JieiicTBre 3.02.2026 hitps:/m.edsoo.ru/f0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHUE! 17.02.2026
¢dorosnemeHT, HoToAATUHK,
COJTHEYHas OaTapesi, CBETOIUO/T
Pemenue 3agad no reme « 3J€MEHTBI bubnuoteka [JOK
5 KBAHTOBOM OITHUKN 20.02.2026 https://m.edsoo.ru/ff0d0302
46 Mouens aroma Tomcona. OnbITEL 27.02.2026 bu6mmoreka [JOK




Pesepdopaa mo paccesHuo -

HaCTHII. HHaHeTapHaSI MOACIBb aToOMa

https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
4 II b .03.202
7 OCTYTIATRI bOpa 03.03.2026 https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieHue GOTOHOB

43 IIPU NIEPEXO0JIC aTOMa C OI[IiOFO 06.03.2026 bubnuoreka LIOK
YPOBHS HEPTUU HA Ipyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTUll. BOIHBI

49 ne Bpoﬁnvﬂ. Kopnyckynsipao- 10.03.2026 bu6muoreka [IOK
BOJIHOBOM gyaiin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE paINOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa mo 13.03.2026 bu6nunoreka IIOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyUYECHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydyeHus. BausHue 17.03.2026
PaAOAKTUBHOCTH Ha >KHBBIC
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

5) N3oTomsl. Anvb(ba-pacnaz[. ) 20.03.2026 bubmmoreka [JOK
DJIEKTPOHHBIN U TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHnue
DHeprus CBSI31 HyKJIOHOB B sijIpe.

53 Snepusle peakunu. A nepHbIi 21.03.2026 bubnuoreka [IOK

peakrop. [IpobieMsbl, nepcreKTUBHI,
9KOJIOTMYECKHE aCIEeKThI SAEPHOM

https://m.edsoo.ru/ff0d1356




HSHEPTreTUKHU

54

DneMeHTapHble yacTulbl. OTKpbITHE
NO3UTPOHA. MEeTOIbI HAOIOICHUS U
PErucTpaly dJIEMEHTAPHBIX
yactull. Kpyrnslii cton
«DyHIaMEHTAJIbHbBIE
B3auMoOAeHCTBHA. EqMHCTBO
(Gu3nUeCcKoil KApTHHBI MUPa»

03.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTUS ACTPOHOMUH.
[IpuknanHoe 1 MEUPOBO33PEHUYECKOE
3HaueHue acTpoHomMuu. Bun
3BE31HOrO Heba. Co3Be3usl, ApKHe
3BE3/1bl, TUIAHETHI, UX BUUMOE
nBrxeHue. ConHeuHas cucTeMa

07.04.2026

56

Counuie. ConHeuHas akTUBHOCTD.
Ucrounuk sneprun CosiHLa U 3BE3NT

10.04.2026

57

3BE3BI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocinenoBaTenbHOCTH. BHyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MPEJCTaBICHUS O MPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]

14.04.2026

58

Muneunsiii [IyTe — Hama
["anakTuka. [Tonoxenue n
nekeHue CoiHia B ["aakTuke.
[Nanaktuxu. YEpHbBIE IBIPHI B SApaxX
raJlakTUK

17.04.2026

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbiioro B3peIBa.

21.04.2026




PennkroBoe uznyueHue.
MeraraiakTuka

60

Hrorosasi KOHTpOJIbHAsI padoTa

24.04.2026

61

Hepemennsie npo6ieMsl
aCTPOHOMHUU

28.04.2026

62

O6o0maromuii ypok. Ponb dhusuku
nu aCTpOHOMI/II/I B 3KOHOMI/I‘-IGCKOI>1,
TEXHOJIOTHYECKOM, COITMAIILHON U
ATUYECKOM chepax NesaTeTbHOCTH
yeJioBeKa

05.05.2026

63

O6o0matomuii ypok. Ponbs u mecto
($U3MKHU U aCTPOHOMHUU B
COBPEMEHHOM HAYYHON KapTUHE
MHpa

08.05.2026

64

Ob6o6maromuit ypok. Poib
¢uznyeckoil Teopun B
(bopMHpOBaHNY TIPEICTABICHUH O
¢uznyecKkoil KapTuHe MHUpa

12.05.2026

65

Ob6o06maromuit ypok. Mecto
(du3nUecKoil KapTHUHBI MUPA B
00111eM psiy COBPEMEHHBIX
€CTECTBEHHO-HaYYHBIX
MPEACTABICHUIN O IPUPOJIE

15.05.2026

66

PesepBHbIil ypok. MaruutHoe noie.

DneKTpoOMarHuTHasi UHAYKIUs

19.05.2026

67

PesepBHblit ypok. Ontuka. OCHOBBI
CHeIHalbHON Teopun
OTHOCUTEIBHOCTH

22.05.2026




68

Pezepnsrii ypok. KBantoBas ¢usnka.

DneMEHTBl aCTPOHOMUU U
acTpou3uku

26.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBanust

JleMoHCTpUpOBaTh Ha TpUMeEpax poidb U MecTo (U3UKH B
10.1 (hopMHpPOBAaHUM COBPEMEHHON HayYHOW KapTHUHBI MUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUUECKON 1€ATEIbHOCTH

Ioaei

YYHUTHIBATH TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (DU3UUECKIX MOJICTICH:
MaTepuaibHas TOYKA, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOIFOTHO
10.2 TBEPIOE TENO, UACATBbHBIN T'a3; MOJEIU CTPOCHHUS Ia30B, )KUAKOCTEH 1
TBEPABIX TEJ, TOUYEUHBIM SJIEKTPUUYECKUNM 3apsa]l — MPU PELICHUU

(buzmvecKux 3a1aq

Pacnio3naBaTh Gu3ndeckue siBieHus (Iporecchl) U O0BSICHATH HX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KHHETHYECKOH TEOpHH
CTPOEHHUs BeIlllecTBa M D3JEKTPOJAUHAMMKHU: PaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE IBUKEHHE, CBOOOTHOE MaieHUE
TEJ, JBUKEHHUE II0 OKPYXKHOCTH, MHEPLHUs, B3aUMOJICHCTBUE Tel;
103 muddys3us, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
' TBEPABIX TeJ, U3MEHEHHWe o00bEéMa Tel NpU HarpeBaHUU
(oxmaxxaeHrun), TEIUIOBOE PAaBHOBECHE, HCIApEHHE, KOHJCHCAIus,
IUTaBJIEHUE, KpUCTAUIM3allus, KUIIEHUE, BIIAXKHOCTh BO31yXa,
MOBBIIICHUE JaBJICHUS Ta3a IpPH €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBS3b MEXIy IapaMeTpaMHM COCTOSIHMSL Tra3a B

M30IIpoIIeccax; JACKTPU3ANHS TeJl, B3aUMOJICHCTBHE 3apsIOB

OnuceiBaTh MEXaHHYECKOE JIBIDKEHHUE, HCIIONB3ysS (pu3udeckue
BEJIMUMHBI: KOOPAWHATA, My Th, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWIa, HMIYJIbC Tela, KWHETHYeCKas SHeprus,
10.4 MOTEeHIIMATbHAS DJHEPTus, MeXaHudeckas pabora, MeXxaHW4ecKas
' MOIIIHOCTb; TMPU ONHUCAHWU MPABWIBHO TPAKTOBaTh (PU3NYECKUI
CMBICTT HCIOJB3YEMBIX BEIMYWH, MX OOO3HAYCHUS W €IWHHUIIBI,
HaXOAHUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUNHY

C ApyIrMHU BCINYHHAMU

10.5 OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEINIOBBIC




SBJICHUS, MCHOJB3Yysl (U3MUYECKUE BEJIMYUHBI: [aBJI€HUE Trasa,
TEMIIEpATypa, CpEeAHsAs KUHETUYeCKas OHHEPrus XaOTHYECKOIO
JBIDKEHUS MOJICKYJ, CpPEOHEKBAJpaTU4HAs CKOPOCTb MOJEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsA OJHeprus, pabora rasa,
KO3(QUIMEHT IOJIE3HOI0 JEHCTBUS TEIJIOBOIO JIBUTATENsl; IpH
ONMMCAaHWUU  TPABWIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICIH
UCIOJIB3YEMBIX BEJIIMYMH, UX O0O3HAUEHUS M E€JAMHHULBI, HAXOIUTh
(GbopMysbl, CBS3bIBAIOIIME JAaHHYI (U3UYECKYI0 BEIUYUHY C

APYruMu BCIIMYHMHAM

10.6

OnucelBaTh M3y4YEHHBIE DSJIEKTPUYECKHE CBOWCTBA BEIIECTBA W
ANIEKTPUUYECKUE SIBIICHHUS (IIPOIECCHI), HCIONB3ys (U3NIECKHE
BEIMYMHBL:  JJIEKTPUYECKUN  3apsf,  JJIEKTPUYECKOE  IIOJIE,
HaIpsDKEHHOCTh MOJIS, MOTEHIMAN, Pa3sHOCTh IOTEHUHWAJIOB; IIPH
ONMCaHUU  IPABWIBHO  TPAaKTOBAaTh ¢usnueckuif  CMBbICH
UCIIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAYEHUs U CIMHUIIbI; YKa3bIBaTh
(hopMyJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU

BCINYHMHaAMH

10.7

aHAIM3UPOBaTh (U3NYECKUE MPOLECChl M SIBICHUS, HCIIONb3YS
(u3nvecKre 3aKOHbI ¥ IPUHIIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, I1
u III 3akonbl Hbr0TOHA, 3aKOH COXpaHEHUsS] MEXaHUYECKOW SHEPruH,
3aKOH COXpaHEHUS UMITYJIbCA, IPUHLINII CYNEPIIO3ULIUN CUJT, TPUHIUI
paBHONIPaBUs HMHEPLUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILECTBA, Fa30BbIE€ 3aKOHbI, CBA3b
CpeIHEN KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoH, MEePBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPaHEHHUs DJIEKTPUYECKOro 3apsjia, 3akoH Kysona; mpu 3tom
pa3nuyaTth CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOe

BBIPaXEHHUE U yCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE MPHHIIUIBI JCUCTBUS MAIIUH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3zIuyaTh YCJIOBUS HX O€30MacHOTo

HCIIOJIB30BaHUA B HOBCCI[HGBHOﬁ KU3HHU

10.9

BBIMOTHSTE SKCTIEPUMEHTBI 10 UCCIIEIOBAHUIO (PU3NIECKUX SBICHUM
Y TIPOLIECCOB C MCIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3TOM (HOPMYITHPOBATh MPpodIEMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
IKCIIEPUMEHTA,  COOMpaTh  yCTAaHOBKY W3  HPEATI0XKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BBIBOIBI

10.10

OCYU.ICCTBJ'IHTB OpsAMBIC MW KOCBCHHBIC HU3MCPCHUS (I)I/ISI/I‘IGCKI/IX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIIOCO0 M3MEPEHUS U




HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKHU HOFp@HIHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MeXAYy (U3NYECKUMHU BEIHMUYMHAMHU C
UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHMI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IMOJTYYCHHONH 3aBHCHMOCTH
(bu3MyYecKUX BETUYHH B BUE TaOIUIl U TpaUKOB, A€TIaTh BHIBOBI 110

pe3ysbTaTaM UCCIe0BaHUS

10.12

Cobmromate mpaBuwiia 0e30MacHOrO TpyJAa MpU  MPOBEACHUU
HCCJICIOBAaHMM B paMKax yd4eOHOro OKCIIEpUMEHTa, Yy4ueOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JAESATEIbHOCTH C MCIOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS

10.13

Pematp pacuéTHble 3a1a4u ¢ SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
UCTONB3Yys (hU3MYECKHe 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaIu3a
yCIOBHS 3aJaud  BbIOMpaTh (U3UYECKYH0 MOJIENb, BBIIEIATH
¢u3nveckre BeTMYNHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
OPOBOJUTH pPACYETbl M OLIEHUBATh PEATBHOCTh IOJyYE€HHOT'O

3Ha4YCHHS (PU3HUUECKON BEIIMUNHBI

10.14

Pematp  KayecTBEHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYXkICHUMN C ONOPOM Ha U3yUYeHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3H‘-I€CKI/IC SABJICHUSA

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4YeOHBIX 3a/7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKa, CTPYKTYpPUpPOBaHUS,
WHTEpHpETalluy U TPEJCTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHON
UH(QOpMaLIUY, TOITYYEHHONW U3 Pa3IMYHbIX UCTOYHUKOB; KDUTHUYECKH

aHAIM3UPOBATh MOJIy4aeMy0 HHPOPMAIIHIO

10.16

[IpuBoaAUTH MpHUMEpPH! BKJIAZA POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (DPU3HMKE B TOBCEIHEBHOU
KU3HU i1 obOecriedeHHss 0O€30MacHOCTH TpU  OOpalieHud ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, M COXpaHEHHS
3M0POBbSI M COOJIONEHUS HOPM DKOJIOTHYECKOTO TOBEICHHS B

OKpY>Karolleu cpene

10.18

PaGoTaTh B rpyIine ¢ BHIMOIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH,
MJIaHUPOBaTh pabOTy TPYNIbl, PaHMOHAIBHO  pacHpeaeisiTh
00SI3aHHOCTH U IUJIAHUPOBATh JESATEIHHOCTh B HECTAHAAPTHBIX
CUTYyaIUAX, aJICKBATHO OIIEHHWBATh BKJIAJ Ka)KIOr0 M3 YYaCTHUKOB

IPYNIBl B pEeLICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KITACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsieMble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMBbI CPeHET0 00IIEro 00pa3oBaHUs

JleMOHCTpHpOBaTh Ha TpUMEpax poOJdb ©U MECTO (U3HKH B
(hopMHUPOBaHNKM COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOMN NEATEIIBHOCTH

JrO/1eH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUpPa

11.2

Y4uUTHIBaTh IPAHULBI IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOIETICH:
TOUCYHBIN 2JIEKTPUUECKUI 3apsij, siAepHasi MOJEIb aTOMa, HyKJIOHHAs

MOJICJIb aTOMHOTI'O Aipa IMpHu pCIICHUN (1)I/I3I/I‘-ICCKI/IX 3aJa4

11.3

PacnioznaBath Qusnueckue sBieHUs (IPOLECCHl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOAMHAMUKM M  KBAHTOBOM  (PM3MKH:
IEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEeUCTBUS  TOKa, B3aHUMOJCHCTBHIE Mar"HuToB,
IEKTPOMArHuTHas WHAYKLUS, JeHCTBME MAarHUTHOTO TMOJsS Ha
NPOBOJHUK C TOKOM W MABIDKYIIUICS 3apsii, SJIEKTPOMAarHUTHBIE
KonebaHus W BOJHBI, NPSAMOJIMHEHHOE pPACIpPOCTPAHEHHUE CBETA,
OTpakeHHe, TpejoMieHHe, uHTepdepeHusa, audpakuus U
MOJISIPU3ALIUs CBETA, JUCTIEPCUS CBETa, (POTOINEKTPHUECKUIl dPdeKT
(boTtoapdexr), cBeTOBOE naBlieHHE, BO3HUKHOBCHHE JMHEHYATOTrO
CHEKTpa aToMa BOAOPOJAa, €CTECTBEHHass M HCKYyCCTBEHHas

paauOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YEHHBIE CBOWCTBA BeIIeCTBA  (DIIEKTPUUYECKHE,
MAarovMTHBIC, OIITUHYCCKUC, SJICKTPUICCKYIO IPOBOANMOCTDL PAa3JIMYHBIX
cCpell) U DSJICKTPOMArHUTHbIE SIBICHUS (IPOLECCHI), HCIONb3YS
(u3nueckre BEIWYWHBL OJJCKTPHUUSCKHW 3apsj, Ccujla TOKa,
JNEKTPUYECKOE  HAmpsHKEHHE, DIEKTPHUUECKOe  COMPOTHBICHUE,
pasHocTh noteHnuanos, IJIC, pabora Toka, MHAYKIHS MarHUTHOTO
nonsi, cuna Awmmepa, cuina JlopeHua, WHAYKTUBHOCTh KaTYILKH,
SHEPrusl IEKTPUUECKOr0 M MarHUTHOTO TOJeH, Mepuoa U 4acTtoTa
KoseOaHui B Koe0aTeIbHOM KOHTYPE, 3aps/] U CHJIa TOKa B ITPOLIECCE
TapMOHMYECKHX  JJICKTPOMArHUTHBIX  KoieOaHuil,  ¢oKycHoe
PaCCTOSAHNEC U ONTHUYCCKAaA CHUJIa JIMH3bI, IIPHU ONMCAHHWU ITPABHUJIBHO
TPAKTOBAaTh (PU3UYECKUH CMBICT HUCIHOIB3YEMBIX BEIUYMUH, UX
0003HaUEeHHUS U E€IUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE

JAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTUMHU BeTMUUHAMHU




11.5

OnuceiBaTh HU3yYEHHbIE KBAaHTOBBIE SBJICHUS U  IMPOLECCHI,
UCHONB3YS (pU3MUecKHe BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUs M UMITYJIbC (OTOHA,
MIEpHOJI I0JIypaclaia, JHEPTUs CBA3U aTOMHBIX sJI€p; IPU OIUCAaHUU
IPaBUJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICA  HCIHOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHHIBI; YKa3blBaTh (HOPMYIIHI,
CBA3BIBAIOLIME JIaHHYI0 (U3UYECKYI0 BEJIMYMHY C JIPYTUMH

BEIIMYMHaAMH, BBEIYHUCIATHE 3HAYCHHUEC (1)I/ISI/I'-ICCKOI\/'I BCIIMYUHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl M SBJICHUS, HCIONb3Ys
¢busznueckue 3aKOHBl M OPUHLUIBL: 3akoH Owma, 3aKOHBI
MIOCJIEIOBATEILHOTO M TAPaUICIbHOTO COEAWHEHHsS TPOBOJIHUKOB,
3akoH Jxoyins — JIeHna, 3aK0H 3JIeKTPOMarHUTHOM MHAYKLUH, 3aKOH
MPSIMOJIMHEIHOTO PaCIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHHUSI CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA  JUISA
dboTodrddexra, 3aKOH COXpAHCHUS DHEPTUHM, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPaHEHHUs »SJIEKTPHUECKOTO 3apsna, 3aKOH
COXpaHEHHUsI MaccoBOro 4YHClIa, TocTynarel bopa, 3akoH
pPaZMOaKTUBHOTO pacrajga; IMpH JTOM pa3jnyaTh CJIOBECHYIO
(opMyIUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHHUE U YCIOBHS

(TpaHuIIBI, 00TACTH) TPUMEHUMOCTH

11.7

OHpGI[CJISITB HaIllpaBJICHUC BCKTOpAa HWHAYKIUMHW MArHvuTHOTO I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa M CHUJIBI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBaEMOE IJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOTHSTE AKCTIEPUMEHTBI 10 UCCIIEIOBAHUIO (PU3NIECKUX SBICHUH
U TIPOIIECCOB C MCIOJIB30BAHMUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYJIHPOBATh MpobIeMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  HPEATI0XEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BBIBOIBI

11.10

OcymiecTBiIsATh OpsAMblE U KOCBEHHBbIE M3MEpPEHMs (U3NYECKUX
BEJINYMH; TIPU 3TOM BBIOMPATh ONTHMAJBHBIA CIIOCOO M3MEPEHUS U

HCIIOJB30BaTh U3BCCTHBIC METOAbI OLICHKU HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenosaTh 3aBUCUMOCTH (PM3UYECKUX BETMYHMH C UCTIOJIb30BaHUEM
NpsIMBIX M3MEPEHUH; IIPpM O3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKkcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (DU3HUYECKUX
BEJIMYMH B BUZIEC TAOIHUI U TpaUKOB, I€TaTh BBIBOBI IO pe3yJIbTaTaM

HCCIICAOBAaHUA

11.12

Cob6mronate mpaBuia 0O€30IaCHOTO TpyJAa MpU IMPOBEAEHUU




HCCIeOBaHUNH B paMKax y4YeOHOro »HKCIepUMEHTa, YyueOHo-
HCCIEN0BaTENbCKON U TPOEKTHOM IEATEIBHOCTHU C UCIIOIb30BAHUEM

M3MEPUTENIBHBIX YCTPOUCTB M 1a00PaTOPHOTO 000PYA0BAHUS

11.13

Pemrate pacu€THble 3a7a4ul ¢ SBHO 33JJaHHON (U3NYECKOI MOJEIbIO,
UCMONB3Ysl (PU3NYECKUE 3aKOHBl M IPUHIMIBI;, HA OCHOBE aHajIM3a
YCJIOBHSI 3aJa4yd BBIOMpPATh (DU3WYECKYI0O MOJAENb, BBIICIATH
¢u3nveckre BeIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
IPOBOJIUTh pacuéTbl M OLICHWBAaTh PEAJIBHOCTh IOJY4YEHHOTO

3HaYeHUS PUBNICCKON BETUIHHBI

11.14

Pemiate  kauecTBEHHbIE  3aJaud:  BBICTPAuMBAaTh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUH C OMOPOM HA U3YUYCHHbBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IC SBJICHUA

11.15

Hcnonp3oBate IpU pelleHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(QOPMALMOHHBIE TEXHOJOTMU JUISI TIOWUCKA, CTPYKTYPHPOBAHUS,
UHTEPNPETALUU U MPEJCTaBICHUA y4eOHOM M HAay4HO-IOMYJIIPHOMN
nH(pOpPMaLIKH, [TOJIYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIM3UPOBATH IMOJTYy4aCMYHO I/IH(l)OpMaI_II/IIO

11.16

OOBSCHATH MPUHLIUIIBI AEUCTBUSA MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30MacCHOTO HCIOJIH30BAHUS B

MOBCEIHEBHOMN JKU3HU

11.17

[IpuBoauTE MpUMEpPHI BKJIaJa POCCUUCKUX U 3apyOECKHBIX YUEHBIX-
(DU3UKOB B Pa3BUTHE HAYKH, B 00BACHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTHUC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (DU3MKE B TOBCEIHEBHOU
KHU3HM Ui o0ecredeHuss O€30MacCHOCTH HpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKHMMM YCTPOWCTBAaMH, MJI COXpaHEHHS
310pOBbSI U COOJIONEHUS HOPM HKOJIOTUYECKOTO TMOBEICHHUS B

OKpYy>Kalolleu cpene

11.19

PaGorath B rpynmne ¢ BBINOJIHEHUEM Pa3lIUYHbIX COLIMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pa0OTy  IpyMNIbl, PalMOHAIBHO  paclpenessTh
0053aHHOCTUM ¥ IUIAHUPOBATh JI€ATEILHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJ€KBAaTHO OLIEHMBATh BKJAJ Ka)XJOI'O W3 YYAaCTHUKOB

IPYMIIbI B PELICHHE PacCMaTpUBAEMOM MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TO3HAHUA

1.1

®uszuka — Hayka o npupone. Hayunsble
METO/BI I03HAHUS OKpy:Karouiero mupa. Pois
JKCIEPUMEHTa U TEOPUM B  IIpolecce

MO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MopenvupoBanue (QU3NYECKUX SBJICHUM |
IIPOLIECCOB. HayuHsbie TUIOTE3bI.
@usnueckue 3aKOHBI M TEOPHUH. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipuauun coorsercTBus. Ponbp u  mecro
¢u3uk B (QOPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOW KapTUHBI MHUPA, B IPAKTHYECKON

NEATEILHOCTH JIIOJICH

MEXAHUKA

#iHPartittKIHEMATUKA

2.1.1

Mexannueckoe BUKEHNE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBrxeHust. Cucrema orcuéra. TpaekTopus

2.1

[Tepemerienue, CKOPOCTh (CpEaHsISE CKOPOCTb,
MTHOBCHHass  CKOPOCTh) W YCKOpPEHHE
MaTCpHaHLHOﬁ TOYKH, UX HNPOCKIOHWH HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenune

MEpEMELICHUHN U CII0KEHUE CKOPOCTEN

PaBHOMepHOE 5 PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBH>KEHUE. I'padpuxnu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,

YCKOPEHMUS, MyTH 51 MepeMEIICHUS




MaTepHaHBHOﬁ TOYKH OT BPECMCHU

CBoOoaHOE TIazieHue. Y CKOpeHHe

¢BOOOHOTO IMaCHUS

KpuBonnHueiinoe nBmxeHue. PaBHoMepHOE
JBWKECHHE  MaTEepUAJIBHOW  TOYKM IO
OKPYXHOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMHUTENBHOE YCKOPEHHE

TexHuyeckue  yCTpPOMCTBA:  CHHUAOMETP,
JIBIDKEHHUE CHApSJOB, IICMTHBIE M PEMEHHbIC

nepeaqn

[IpakTuyeckue paboTHI. Nsmepenne
MIHOBEHHOM  ckopoctd.  MccnenoBanue
COOTHOILIEHUS MEXIy My TSIMH,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbIE
paBHBIE  NPOMEXYTKM  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JIBIJKEHUM C HadalbHOU
CKOpPOCTBIO, paBHOM Hymwo. H3ydyenue
JIBIDKCHMS IIApUKa B BA3KOM JKHUIKOCTH.
W3yuenne JBUKEHUS Tena, OpPOIIEHHOTO

TOPHU30HTAJIBHO

2.2

##HPart## INHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU Tamnies.
IlepBriii 3axkoH Herotona. MuepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [IpuHIMN cynepno3unun

CHJI

223

Bropoii 3akoH HploTOHaA 171 MarepuaabHOR
TOYKM B HMHEPUHMAIBHONW CHUCTEME OTCYETA
(MCO). Tperuit 3axkoH HerooToHa st

MaTCpHAJIbHBIX TOYCK

224

3akoH  BceMupHoro  Tarotenus. Cuna
Tsokectu. [lepBas KocMHueckass CKOPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJNIbKEHUST U CHJIa TPEHHUS  IOKOA.
Koadduuuent tpenus. Cuna conpoTUBICHUS

pu ABUXKCHUM TECJIA B ) KUJAKOCTHU HUJIU Ira3ec

2.2.7

[TocTymarenbHOe U BpaliaTeIbHOE ABUKEHUE

a0COJIIOTHO TB ép,Z[OFO TCJ1a

2.2.8

MOMEHT CHUJIBI OTHOCUTEIHFHO OCH BpPAIICHHUS.
[1meuo cunbl. YciioBusi paBHOBECUS TBEPAOTO
tena B UCO

229

Texnuueckue YCTpOﬁCTBaI IIOAIIMNITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue padboTsl. M3ydeHnne ABMKEeHUS
Opycka MO HAaKJIOHHOM IIJIOCKOCTH MO
JICUCTBUEM HECKOJBKUX cwil. McciienoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX
B JedopMUPYEMOIl TpYKUHE U PEIUHOBOM
oOpasrie, OT BENUYUHBI WX Aedopmaluu.
HccnenoBanue yCIIOBUM paBHOBECHs

TBEPAOrO TeJla, UMEIOIIETO OCh BPALLEHUS

23

##Par#H##3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsCc MarepuaabHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX ToueK. MMmynsc cuibl u
M3MEHEHUE UMITyJIbca Teja
35 3akoH coxpaHeHuss wumnyisca B HCO.
o PeakTruBHOE NBUKEHUE
233 Pa6ora cuiibt
234 MOIIIHOCTD CUJIBI
535 Kunerndeckass  sHepruss  MaTepuaibHOU
o TO4KHU. TeopeMa 0 KHHETHYECKON YHEPTUU
[TorenumansHas sHeprus. lloTeHumanbHas
36 DHEPrus yhapyro nepopMHUpOBaHHON

npyxuHbl. lloTeHnuanbHas sHeprus Tena

BOJIM3H ITOBCPXHOCTHU Semin




HOTeHHI/IaJ'H)HI)Ie N HCIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b pa6OTBI HCIIOTCHIHUAJIBHBIX CHJI C

2.3.7 MU3MEHEHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TeJl. 3aKoH COXpaHEeHMsI
MEXaHUYECKON YHEPrun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHMSI

3.9 TexHu4eckue yCTpONCTBA: ABUKCHUE PAKET,

o BOJIOMET, KOIIEp, NPYKUHHBIN MUCTOJIET

[Tpaktnyeckue paboTsl. M3ydenue cBs3u

5310 CKOpPOCTEH Tel MpU HEYHpyroMm yjaape.

UccnenoBanme cBsi3W  pabOTBl  CHJIBI  C

W3MEHEHHEM MEXaHHYECKOM OHEPTIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJIIPHO-
KMHETUYECKOI TEOPHUHU. BbpoyHoBckoe
newkenue. Auddysusa. Xapakrep ABHKEHUS

u BSaHMO}IeﬁCTBI/Iﬂ JacCcTHIl BEIICCTBa

Mogaenu cTpoeHus Tra3oB, KUIAKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BCIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca wmonekyn. KonuuecTBo BemiecTna.

[locTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

Monens wmaeanpHOro T1aza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKON

TCOpHU UCAJIBHOI'O ra3a

AOGcomoTHas TeMIiepaTtypa Kak Mepa cpeHei
KHHETUYECKOU JHEPruu TEIIOBOTO
JIBWKeHHs vactul rasa. Illkana temmneparyp

KennBuna

VYpaBuenue Knaneiipona — MeHeneesa.

3akoH /lanmbToHa




I"azoBbIe 3ak0HBI. M30mponiecchl B H1€aabHOM
ra3e ¢ NOCTOSHHBIM KOJMYECTBOM BEILECTBA:

U30TepMa, U30X0pa, u300apa

TexHuueckue  yCTpPOWCTBA:  TEPMOMETP,

OapomeTp

3.1.10

[TpakTueckue pabotel. M3mepenune macchbl
BO3/yXa B KJIACCHOM KoMHare. MccimenoBanue
3aBHCHUMOCTH MEXIy napameTpamu

COCTOSAAHUA PA3PCIKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUWKN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHsIS
DHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCO0BI €€ U3MEHEHHUS

322

KonnvectBo TemnoTs! u paboTta. BHyTpeHHs

SHEPTrUsd OAHOATOMHOI'O UACAJIBHOT'O ra3a

3.23

Buasl Temonepenauu: TEIIONPOBOIHOCTb,
KOHBEKLUsA, U31ydeHue. Termno€MKOCTh Tea.
VnaenprHasg TemI0EMKOCTHb BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIOIICpEaavuC

3.24

ITepBrIit 3aKOH TEPMOAUHAMUKH.
IIpumenenne IIEpBOro 3aKOHA
TEPMOJIMHAMUKH K M30Mpoleccam.

['paduueckas uaTEpIIpETaIyst paboThHI ra3a

3.25

TemmoBble MamuHbl. [IpuHOMOBL nEUCTBUS
TeIUI0BbIX MamuH. [IpeobpazoBanus sHepruu
B TeioBbiXx MammHax. Koaddunuent
nmosiesHoro  aeuictBus  (maee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKH.
HeoOpaTumocTs mpoueccoB B HPUPOE.

TennoBwie JABHUIaTCIIN. DKOJIOTUYECKHE

pO0OJIEMBI TEIIIOIHEPTETUKU




Texnuueckue YCTpOWCTBA: J(BUTaTeJIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOWIBHUK, KOHJUIIMOHED
328 IIpakTueckue paboThLI. N3mepenue

YACIBHOU TEIII0OEMKOCTH

33

##HPari## Al PETATHBIE COCTOSHN A BEIHECBA. ®A30BBIE

I[NEPEXO/bI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenue w KureHue. YaenbHas TemloTa
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYpPbl KUIICHUS OT JaBJICHHA

332

AOCONIOTHAsE W OTHOCUTEJIbHAS BJIAYKHOCTH

Bo3ayxa. HacelenHslii map

3.33

Teépnoe  tTeno.  Kpucrammmueckue u
amopdHbIe Tena. AHHM3OTPOINHUS CBOWCTB
KpHUCTAJIJIOB. Kunkne KpHUCTAJLJIBL.

CoBpeMeHHbIe MaTepHalbl

3.34

[lnaBnenne w Kpucraumzanus. Y AeibHAs

TCIJIOTA IJIaBJICHUA. CY6J'II/IMEU_II/I}I

335

ypaBHCHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHuueckue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAIOPUMETP,  TEXHOJOTHMHU
IIOJIyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHCJIC HAHOMATCPHUAJIIOB, © HAHOTCXHOJIOI'MH

3.3.7

IIpakTrnueckue paboThL. N3mepenune

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPart## I JIEKTPOCTATUKA

4.1.1

OneKkTpu3auusi Tel. JEKTPUUYECKUI 3apsi.

JIBa BHa STIEKTPUYECKHX 3aPsIIOB

[TpoBoHUKH, JIUDJICKTPUKU 51

MMOJIYITPOBOAHUKHA

4.13

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

4.1.4

B3aumopeiictBue 3aps10B. 3akoH Kyiona




Onektpuueckoe  mnose.  HanpsxEHHOCTH
AIIEKTPUUECKOTO TIOJIA. [MpuHIMD
cyneprno3uiuu. JluHuM ~ HANpsHKEHHOCTH

SJIICKTPHUYECKOT'O ITOJISA

PaGora cwun QJICKTPOCTATHYCCKOI'0  ITIOJIA.

Ilorenuuan. PazHocTh HOTEHIIMAIOB

HpOBOI[HI/IKI/I U OUSJICKTPUKU B ITOCTOSIHHOM
QJICKTPUYECKOM  IIOJIEC. I[I/IBJ'ICKTpI/I‘IeCKaH

MMPOHUITACMOCTDb

ONEKTPOEMKOCTD. Konpnencarop.
ONeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.

3HepFI/IH 3apsAKCHHOT'O KOHACHCATOpa

TexHudeckue yCTpPOMCTBA:  BJIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTATUUECKAs 3allNTa,
3a3eMIIEHUE AIIEKTPONPUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

IIpakTHueckue paboThL. N3mepenune

BHCKTpOéMKOCTI/I KOHIACHCATOpa

4.2

HHHPar###IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

VYcnoBus CymCCTBOBaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUUECKOTO TOKa. VICTOYHMKHM TOKa.
Cuna toka. ITocTostHHBIN TOK
422 Hanpsokenue. 3akon Oma 7151 yyacTka Lenu
423 DNEKTpUUECKOe CONPOTUBJICHUE. Y JIEIbHOE
o COMPOTUBIICHUE BEIIECTBA
424 ITocnenoBarensHoOE, HapajuiesIbHOE,
o CMEIIAHHOE COEMHEHNUE ITPOBOAHUKOB
PaboTa snextpudeckoro Toka. 3akoH [[xoys
4.2.5
— Jlenna
4.2.6 MOIIHOCTB IEKTPUYECKOrO TOKA
anektpoaBmwkymas cuwia (gamee — DJIC) u
4.2.7

BHYTPCHHEC COIMPOTUBJICHUEC HCTOYHUKA

ToKa. 3akoH Oma sl TOJHOU (3aMKHYTOM)




anekTpudeckoi nenu. Koporkoe 3aMbikanue

4.2.8

OJIEKTpOHHAsl  NPOBOAUMOCTh  TBEPABIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTyPBI.

CBepXnpoBOIUMOCTD

4.2.9

Onexktpuueckuil Tok B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBOIHUKH. CobGcTBeHHas u
pUMecHas MPOBOAUMOCTh
NOJIyNpoBOIHMKOB. CBOMCTBa p-n nepexoja.

[TorynpoBOIHUKOBBIE TPUOOPHI

4.2.11

OJIEKTPUYECKUIT  TOK B DJIEKTPOJIMTAX.
DNIEKTPONUTHYECKAS JUCCOIHAITHSL.

DIIeKTpon3

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMocTOsITENbHBI W HECAMOCTOSATEIbHBIN
pasp4ana. PaznmuHbie THIIBI CAMOCTOSITETLHOTO

pazpsana. Momnnus. [1nazma

4.2.13

TexHuyeckue  yCTpOMCTBA:  aMIIepMETP,
BOJITMETP, pEOCTaT, WCTOYHUKU TOKa,
3JIEKTPOHArpeBaTesIbHbIE npuoopsl,
AJIEKTPOOCBETUTEIIBHbIE npudopHl,
TEPMOMETP  CONPOTHUBIICHUS, BAKYyMHBIH
MO, TEPMUCTOPHI U (OTOPE3UCTOPHI,

HOHynpOBOI[HI/IKOBI)II\/II AUoa, raJlbBaHUKa

4.2.14

[IpakTrnueckue paboThL. N3yuenne
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

N3mepenne DJIC uncTouHMKa TOKa U €ro
BHYTpEHHEro comnpotusienus. HaOmronenue

IIEKTPOJIN3A

11 KJTACC




Kon
pasnena

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

###ParH#M AT HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA

VHAVKIS

43.1

IlocTostHHBIE MarHuThEl. B3aumonelicTtBue

IIOCTOSAHHBIX MarHuToOB

432

MaruutHoe monie. BekTop MarHMTHOM
UHAYKIMU. [lpuHOMO — cynepno3uium.
Jlunun marnutHOM MHAYKIMu. Kapruna
JIMHUM  MarHUTHOM  WHIYKIUU  TOJIS

IIOCTOAHHBIX MaroHuTOB

433

MarHuTHO€E MoJie MPOBOJHUKA C TOKOM.
KapTuna nuHuil 0o JiIMHHOTO TPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBue nMpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amrmiepa, e€ MOJIyJib U HalpaBJiCHUE

4.3.5

Cuna  JlopeHma, €€ MOaylb W
HampaBieHue. JIBWKeHHe 3apsDKEHHOMN
YaCTHULIbI B OJHOPOAHOM MArHUTHOM ITOJIC.

Pa6ota cwiet Jlopenna

4.3.6

SIBiIeHME PIIEKTPOMArHUTHOM UHIYKIIUU

4.3.7

IToTok BCKTOpa MarHUTHOM HHAYKIOUH

4.3.8

OJ1C MHIYKUHUU. 3akoH

3JIEKTPOMATrHUTHOM MHAYKIuU Papanes

4.3.9

BuxpeBoe anexrpuueckoe nose. I/C
MHIYKIUU B TPOBOJHUKE, IABHKYIIEMCS
MOCTYTIATENLHO B OJTHOPOJTHOM

MAar"iuTHOM II0JI€

4.3.10

[TpaBuio Jlenma

4.3.11

NHIyKTUBHOCTb. SIBnenue

camouHaykiuu. D/1C caMonHyKIuu




DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHuueckue yCTpPONCTBA: IOCTOSHHbBIE
MarHUTHlI, AJIEKTPOMATHUTHI,
43.14 AJIEKTPOABUIaTENb, YCKOPHUTEH
AJIEMEHTAPHBIX  YaCTHIl, HWHIYKIMOHHAS
neyb
[IpakTnyeckue paboTHI. N3ydenue
MarHUTHOTO TIOJII KATYHIIKHM C TOKOM.
Uccnenosanne nOeWCTBUS MOCTOSIHHOIO
4.3.15
MarHuTa Ha  paMKy €  TOKOM.
Uccnenosanue SIBJICHUSA
ANEKTPOMArHUTHOW MHIYKIHH

KOJIEBAHMA 1 BOJIHBI

5.1

##HPari#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE
KOJIEBAHUA

KonebarenpHass cucrema. CBOOOIHBIE
konebanus. ['apMoHUYecKkue KoIeOaHMs.
5.1.1
[lepron, wacrora, ammuTyna u ¢asa

KoJieOaHuii

[IpyxuHHBIA MasTHUK. MaTeMaTudyeckuit

MasiTHHUK

VYpaBHeHHE TapMOHUYECKUX KOJCOaHUM.
5.1.3 Kunematuueckoe " IUHAMHYECKOE

OIIHCAHKE KOJIEOATEIHLHOTO JABUWKCHUA

[Ipespamenue SHEPTUH pu
rapMOHMYeCKuX  KosiebaHusx. CBs3b
514 aAMILUTATY I Kosaebanuii HUCXOJIHOU
BEJIMYUHBI C aMIUTATYJaMHU KoJieOaHu e&

CKOPOCTH U yCKOPEHUS

Konebarenbuplii  koHTYp. CBOOOIHBIE

5.1.5 OJICKTPOMArdHuTHBIC KoaeOaHus B

nacaJlbHOM KoJIeOaTeIbHOM KOHTYPC.




Amnanorus MCXKAY MCXAHHMYCCKMMU H
QJICKTPOMAroHMTHBIMH KOJIEOAHHSIMH.

®opwmyiia ToMmcona

5.1.6

3aKkoH COXpPaHCHUSA DHCPIUU B UACAJIbHOM

KoJIEOATEITBHOM KOHTYpPC

BrinyxneHHbIe MEXAaHUYECKHE
kojiebanus. Pe3onanc.  PesoHaHcHasg
KpuBasl. Brinyx1eHHBIC

QJICKTPOMArHuTHBIC KoJIe0aHMUsL.

Ilepemennbii  Tok. CuHYycOUAAIbHBIN

MEePEMEHHBIHN TOK.

MomHoCTb [IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CHJIBI TOKa 1 HAIIPSIXKCHUS

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpedbiIeHue dMEKTPUIECKOH
SHEPruM. OKOJOTMYECKHE PHUCKH MpU
MIPOU3BOJICTBE AJEKTPUUYECKON HHEPTHH.
KynsTypa HCIOJIb30BaHUs

SJICKTPOSHEPTHU B HOBCC,Z[HeBHOI\/'I KHN3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUA

aNIeKTponepeaay

5.1.12

[Ipaktnueckue pabotel. HccnenoBaHue
3aBHCUMOCTH TIEpHOJia MaJIbIX KoJIeOaHuit
rpy3a Ha HUTH OT AJIMHBI HUTU U MACCHI
rpy3a. MccrnenoBanue nepeMeHHOro Toka
B 1emnu u3 NOCJIEI0BATENbHO
COETUHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pe3ucropa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pactpoctpanenusa. Ilepuon. CkopocTs
pactpocTpaHEHUs U JUTMHA  BOJIHBIL

[Tonepeunblie ¥ MPOJIOJIbHBIE BOJTHBI




522

###Par### ntepdepenmus u nudpaxius

MCXaHHMYCCKHX BOJH

523

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DJEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBUS
U3Iy4YEHUS DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTtanus Bektopos E, B u v

B AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHUC, IMPCIOMIICHUC, MTOJIApU3alN,
mudpakausi, uHTEpPepennus. CKopocTh

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[Ixana DJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PAANOCBA3N U TEIEBUICHHUS.
Panuonoxarus. DNEeKTPOMarHuTHOE

3arpA3HCHUC OKI)Y)K&IOH_ICI‘/'I CpCabl

5.2.8

TexHuyeckue yCcTpoucTBa: MY3bIKAJIbHbBIC
HHCTPYMEHTEI, YJIbTpa3ByKOBast
JUArHOCTUKa B TEXHUKE M MEIUIUHE,
pamap, paaHONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBY-neun

53

#HHHPariH#H#HOIITUKA

53.1

[IpsimonuneitHoe pacmpocTpaHeHue

CBETa B OJIHOpOHOMU cpeae. JIyu ceera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAKECHHS
cera. [loctpoeHne n300paxeHuil B TNIOCKOM

3epKasie

533

IIpenomnenue cBerta. 3aKOHBI MPETIOMIICHUS
cBeTa. AOGCOTIOTHBIH MoKa3aTeb

MMPECIOMJIICHUA

534

IomHoe BHYTPEHHEE OTpaKEHHUE.

[IpenenbHblld YroJl NOJIHOTO BHYTPEHHETO




OTpAKEHUS

53.5

HMucnepcuss  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Bet

53.6

CoOuparolyie 1 paccenBarolIve JHH3BI.
Tonkas snmH3a. DoOKycHOE paccTosiHUE U
ONTUYECKass CWIa  TOHKOM  JIMH3BL
IToctpoenue n300paskeHHH B
COOMpAlOIIUX U PAcCEMBAIOIIMX JIMH3AX.
@opMya TOHKOW JIMH3BL. YBEIUYCHUE,

JaBaeMoe€ JIMH30H1

5.3.7

[Ipenensr MPUMEHUMOCTH

FeOMeTqueCKOﬁ OIITHUKH

5.3.8

WNurtepdepeniiust  cBera. KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOIECHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEP()EPEHITMOHHON KapTHUHE OT JBYX

CHH(baSHBIX KOT'CPCHTHBIX UCTOYHUKOB

539

Hudpakums  cBeta.  Judpakmumonnas
pemrérka. Y cioBrue HaOJIOICHUS TJIABHBIX
MaKCUMYMOB npu naJIcHUH
MOHOXPOMaTHYECKOTO cBeTa Ha

IU(PPAKIMOHHYIO PEIETKY

5.3.10

[Tonspuzanus ceera

53.11

TexHuyeckue yCTpOWCTBA: OYKH, JIyIa,
¢doToanmapar, MPOCKIIMOHHBIN ammapar,
MHUKpPOCKOII,  TEJIECKON,  BOJOKOHHAs
ontuka,  AudpakuuoHHAs  peméTka,

TIOJISIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenue
nokasaresns npenomienus. MccnenoBanue
CBOWCTB  W300pakeHHWId B  JIMH3aX.

Hab6monenue aqucnepcuu cBeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

FpaHI/II_ILI MNPpUMCHUMOCTH KJIAaCCUUECKOM

MEXaHUKH. [TocTynarel TEOPUHU




OTHOCHUTCIBHOCTH: HWHBAapPUAaHTHOCTD
MOAYJII CKOpPOCTH CBE€TA B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMCI[J'IeHI/IC BpEMCHU W COKpalICHUC

JUIAHBI

6.3

DHeprus U UMITYJIHC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b MacChl C JHEPTrUEH M UMITYJIHCOM
CBOOOJTHOM dYacTHUIBl. DHEPrusi TOKOS

CBOOOIHOI YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

@®ortonbl.  @opmyna [lmanka cBsA3M
SHEepruu (pOTOHA C ero 4acTOTOW. DHeprus

Y UMITYJIbC ()OTOHA

OTKpbITHE u HCCIeN0BaHUE
dbotoapdexra. OmpiTe A.I'. Cronerona.

3akoHsl potodddexra

YpaBHeHue OHHIITEHHA IS

dboroadpdexra.  «KpacHas  rpanunan

dororddekra

7.1.4

Hasnenune ceeta. Onbitel [1.H. JIebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

Texauueckue ycTpoiicTBa: (POTOIIEMEHT,
dboTomaTyuk, COJIHEUHAas Oarapes,

CBETOaNO/[]

7.2

CTPOEHUME ATOMA

7.2.1

Monens atroma Tomcona. OMbITE
Pezepdopaa mo uccnenoBaHnuio CTPOSCHUS

aroma. [IimanerapHas Mozeb aroma

7.2.2

[Tocrynater  bopa.  M3nyuenwe u
norjouieHue (GOTOHOB TPU  TEPEXOAe

aToMa ¢ OJHOIO YpOBHS JHEPrUU Ha

apyroi.  Bupel  cnektpoB.  CrekTp




YPOBHEW 3HEPruu aTomMa BOAOpOaa

7.2.3

BomnoBele cBoiicTBa dacTuil. BoiHEI 1e
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm. Jludpakiuss 37eKTpoHOB Ha

KpucTajuiax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHC.

YcTpoiicTBO M pUHLKIT paboTHI Jlazepa

7.2.5

TexHuyeckue yCcTpoucTBa: CIEKTPATbHBIN
aHayn3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIH

KOMITBIOTED

7.2.6

[Tpaxtnueckue pabotsel. HaGmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS H PETUCTPAIUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI
Peszepdpopna mo ompeneneHuto cocTtaBa
paaroakTUBHOrO u3nyudeHusi. (CBolcTBa
anbda-, oera-, raMmma-mu3JIydCHHS.
BnusiHue panvoakTUBHOCTM Ha  KUBBIE

OpraHu3MBbI

7.3.3

OTkpblTHE  TIPOTOHA U HEUTpOHA.
Hyxnonnas monens siapa I'eiizenbepra —
WBanenko. 3apsin siapa. MaccoBoe 4mciio

siapa. M3oTomsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman. [amma-
U3NydyeHue. 3aKOH  PaJuOaKTHBHOIO

pacmnana

7.3.5

OHeprusi CBSI3U HYKJIOHOB B  sJpe.

Anepubie cuibl. Jlepekt Macchl sapa

7.3.6

Snepubie peaknuu. JleqeHwe W CUHTE3

saaep

7.3.7

Snepueiit  peaktop.  TepmosaepHsbIit




cure3. [IpobGnemMbl M  NEPCHEKTUBBI
AIEPHOM DHEPreTHKU. OKOJOTMYECKHUE

aCIEKTHI SEPHON YHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl. OTKphITHE
[IO3UTPOHA. DyHIaMeHTaIbHbIE

B3aWMOJIEVCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, SIEpHBIA peaKTop,

aroMHas bomba

7.3.10

IIpaktuueckue pabotel. MccinenoBanue
TPEKOB Y4acTHUIL (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spKue

3Bé3,£[BI, IIaHETHBI, UX BUAUMOC IBUKCHUC

8.2

Conueynass cucrema. IlnaHeTsl 3eMHOU
rpynmbl.  [lmaHeTel-ruranTel UM UX
CIIyTHUKH, KapJINKOBBIC TUTAHETHI. Maiibie

tena COIHEUHOH CHCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.

CoHeuHast aKTUBHOCTD

8.4

Ncrounnk sHeprum ConHLa u 3BE371

8.5

3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pajinyc, TeMIeparypa,
1504 B3aMOCBSI3b. Huarpamma
«CTIEKTPAJbHBIA KJIacC — CBETHMOCTBHY.
3BE3ApI IVIABHOH  IIOCIICIOBATEILHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTBY IJIf

3BE31 INIaBHOM MOCJIEN0BATEILHOCTH

8.6

###Par###BuyTpenHee crpoeHue 3BE3.
CoBpeMeHHBIE NPE/ICTABICHUS 0
nporcxokaeHnd U sBomoiun ConHia u

3B€E3/1. DTaIbl JKU3HU 3BE3

8.7

Mneunstii Ilyte — Hama ['amaktuka.

CrnupanbHas  cTpykTypa  ['amakTukwy,




pacmpezesieHue 3BE3, raza W IbUIH.
[Tonoxenne wu nBwxkenue CoiHna B
lanmaktuke. Ilnockas wu cdepuueckas

IOACHUCTEMbI lamakTuku

8.8

Tunel TrajakTHK. Pa,I[I/IOFaJ'IaKTI/IKI/I u

KBa3apbl. YEpHBIE ABIPHI B IApaX TAIAKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOI.
3akon XaOb6na. Pa3z0eranue ranakTuK.
Boszpact u paguyc BcenenHoil, teopus
bonpmioro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHast  cTpykTypa BceneHHo.
Mertaranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Guzuka. 10 kinacc. Mskuies I'. 4., byxosnes b.b., Corckuiit H.H.; non
penakuueit [lapdentreBoit H.A. AkninonepHoe obiectBo «M3naTenncTBo

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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