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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YpPOBHE CpPETHErO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHI M TpeOOBaHUIl K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B GI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyell MporpaMMmbl BOCIUTAHUS U
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeIbHbIC TPOTPAMMBI.

ConepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QOopMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4daronuxcs 10—-11 kiaccoB npu o0yueHuu
ux (Qu3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESATEILHOCTHOTO MOIXOA.
[Iporpamma no ¢uszuke coorBeTcTByeT TpeboBaHusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METApPeIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTh pEaJU3alUU MEXIPEAMETHBIX CBs3€l (U3UKH C
€CTECTBEHHO-HAYUYHBIMU yUYE€OHBIMU IIpeiMeTaMu. B Hell onpenensoTcs OCHOBHBIE
LU U3yYeHUs! (PU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, IIAaHUPYEMbIE
pe3ynbTaTbl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpamMma 1o (pu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMS Kypca (PU3KUKHU HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepxkaHue yueOHoro npeamera « Ou3uka» mo rogamM oOydeHHUs..

du3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KayecTBe Y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 oKkpyskaroriem mMupe. IIIKompHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomuei. Mcmonbp3oBaHME W aKTUBHOE
OpUMEHEeHHE (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B c(hepe SJHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MATEpPHAJIOB C 3a/IaHHBIMU CBOMCTBaMHM M Jpyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYUYHOM KapTHUHBI
Mupa oOydJaromuxcs, B (GopMUpOBaHHUE yMEHUN MPUMEHSATH HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca (pu3uKu 151 ypOBHS CpEeIHEr0 0OLIEro 00pa3oBaHus MOJI0KEH
PAI e, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lieioB (PM3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes eenepanuzayuu. B CcOOTBETCTBMM ¢ HEW MaTepuan Kypca (Qu3nku
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. Benmymum B Kypce sBIsieTCS
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peanuzanus NOPEANOSaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
bu3HMKY ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TTpoOIeMaMu.

Hoes npuknaomnoii nanpasnennocmu. Kypce pusuku npeamnoiaraet 3HakOMCTBO
C MIMPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTUUYECKUX MPUIIONKEHUU HM3YyUYECHHBIX
TEOpUIl U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcs TOCPEICTBOM BBEIICHUS JJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepHEBBIMU 3J€MEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISIOTCS (u3udeckue teopuu (hopMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MTPEJCTABICHUIX O IPUPO/JIC, TPAHUIIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO- e TENbHOCTHBIN MOAXO0M B Kypce (DU3UMKH peamu3yeTcsl MpexIe
BCEro 3a CYET OpraHM3alMM 3KCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroLIUXCH.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3HKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIMHEHBI B OOIIMIA CHHUCOK YYEHUYECKHX MPAKTUYECKUX padoT.
Boigenenre B ykazaHHOM TiepedHe J1a00paTOpHBIX pPabOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYLIECTBIIIETCA yYaCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca
UCXOJI1 U3 OCOOCHHOCTEW TMJIAaHWPOBAHUSI W OCHaIeHUs KabuHera ¢usuku. [lpu
TOM OOecrneuyrnBaeTcsl OBJAJEHUE OOYyYaloIUMHCS YMEHUSIMH TPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEOBAaHUSI 3aBHUCHUMOCTEW (PM3MYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB 10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

Bospiioe BHUMaHUE yAENsSeTCs PEIICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/a4.
[Tpu 3TOM I pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBIISIIOTCS 33J1a4Ml C SIBHO 3aJaHHOU
bu3nueckol MO0, TMO3BOJSIONIME MPUMEHATh M3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. JJisi KaueCTBEHHBIX 337a4 NPUOPUTETOM SBIISIIOTCS 3aJlaHHs Ha
OOBsICHEHHE NpPOTEKaHUsl (U3NYECKUX SBJICHUN M MPOLECCOB B OKpYyKaroIien
KU3HU, TpeOyromue BbIOOpa (GU3UYECKOW MOACHM I CUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedboBanusamu @I'OC COO k maTepralibHO-TEXHUYECKOMY
o0ecniedyeHn0 y4eOHOro mporecca 0a30BbId ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpeaHero oOiiero o0pa3oBaHUsl JOJKEH H3Y4aTbCsl B YCJIOBHUSIX MPEAMETHOIO
KaOuHeTa (U3MKU WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKIa. B kaOuHere U3NKU TOJKHO OBITH HEOOXOAMMOE
JabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMme IO
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JleMoHCTpanlMoOHHOE  000OpyAoBaHue (OpMHpPYEeTCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHON JOCTAaTOYHOCTH U 00eCHnevYMBaeT IOCTaHOBKY
MEPEUUCIICHHbIX B MporpaMMme 1o (U3MKE KIIIOYEBBIX JEMOHCTpAlUNA IS
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW M  MPOIECCOB, HOMIIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKHX MPAKTUYECKUX pPadboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCSA B pacyére
OJTHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTuyeckue KOMILIEKTHI
7a00paTOpHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
UCTIOJIb30BAaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LIEJIAIMH U3YYeHUS! (PU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeCa M CTPEMIICHHS OOYJarOIIMXCS K HAYIHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHKE
HCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yabTaTa H3yueHHUs: OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SIBICHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEeIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTkeHne 3THX Lesned 00ecrednBaeTCsl pelieHueM CIeIyIoMMX 3a1ad B

npouecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TpuoOpeTEeHNE CUCTEMbI 3HAHUHN 00 00INX (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKy, MOJCKYIsIpHY0 (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PU3HUKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATh TEOPETHUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKUX SBICHMA B TNPUPOJAE U I HPUHATHUSA
MIPAKTUYECKUX PELICHUH B IOBCEIHEBHOMW KU3HU;



e OCBOCHHE CIIOCOOOB pEIIEHUs pa3IUYHbIX 3a7ad4 C $BHO 3aJlaHHON
¢uznyeckoil Monenblo, 3anady, MOAPa3yMEBAIONINX CAMOCTOSITENHEHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIMSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHajin3a W HHTEepIpeTanuud uHbOpMaIlu,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI IJIsl Pa3BUTHS YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OOIIero
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipemyiaraemplii B mporpaMMe Mo (U3HKE INEpeueHb JabopaTOpPHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEIaeT BbIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB € YYETOM HMHAMBHUIYaIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI'O TIO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOIbI MO3HAHMS OKPYIKAIOIIETO
Mupa. Posib 3KCIiepuMeHTa U TEOPUU B IIPOLIECCE MO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (u3MUecKux SBICHUN U mpoueccoB. HaydHble rumoressl.
dusuveckre 3aKOHbI U TEOpPUH. [ paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U ULUQPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBMkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBHKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenieHue, CKOpOCTh (CpelHsss CKOPOCTb, MI'HOBEHHAsi CKOpPOCTb) U
YCKOPEHUE MaTepUaJbHOW TOUYKH, MX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJHMHEHHOe nBmkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U M[epeMEUICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobOosHOE magieHue. Y CKOpeHHEe CBOOOTHOTO MaICHHMSI.

Kpuonunennoe npmxenue. J[BukeHrne MaTepruaabHON TOUKH 110 OKPYKHOCTH
C IOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obpauenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JIB>KCHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue IBUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OPOIICHHOTO MOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MafeHUsI.

Hanpagnenue ckopoctu npu JBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yueHne HEPaBHOMEPHOTO JBHKEHHUS C LIEIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccrnenoBanne COOTHOLICHHWS MEXKIY NyTSIMH, NPOMACHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE MPOMEKYTKA BpPEMEHHM TMPHU PAaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne nBkeHHs TeIa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuammun  otHocutenvsHOcTH  [aymes.  IlepBeii  3akoH  HproToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cui. Bropoit 3akon Herotona st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tskectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (moxosi, CKoibxkeHus, kauenus). Cuma tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduruent tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUKEHUU TEJa B AKUJIKOCTH UIIN Ta3e.

[ToctynarenbHOE U BpamaTeaIbHOE IBHXKEHUE a0COJIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. llneuo cumibl. YcnoBug
paBHOBECHUS TBEPAOIO TEJIA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOIUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAedhopMaliiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U AJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHS TBEPAOTO Te1a. Buapl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHust Opycka mo HaAKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3SHHUKAMOIIUX B MPYXHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanue ycloBHWiA paBHOBECHS TBEPJIOrO Tella, HMEIOIIETO OCh
BpAIICHUS.

Tema 3. 3aKoHbl coOXpaneHus 8 MexaHuke

HNmnynbc martepualibHOW TOUYKM (Tela), CHCTEMbl MaTEpPHUalbHBIX TOYCK.

NmnynbC Cuiibl U1 U3MEHEHHWE HMITyJIbCa TeJla. 3aKOH COXPAaHEHUsS HUMITYJIbCa.
PeakTuBHOE NBUXEHUE.

PaboTa cuibl. MOIHOCTD CHIIBI.

Kunernyeckass sHepruss MarepHaJbHOM TOUkKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUHU.

[ToTrennmanbHas DHEPTHUS. IToTeHnmansHas SHEpPrus yIpyro
nedopMUpOBaHHOM NpykuHbL. [loTeHnanbHas sHeprus Tena BOJIU3U MOBEPXHOCTH
3eMIIH.

[loTeHumanbHple W HENOTEHUHMalIbHble  cuiibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHNYECKOW YHEPTUM CUCTEMBI TEJ. 3aKOH
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktnBHOE nBMXEHUE.

[lepexoa MOTEHUMATBHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuyenue abCOMIOTHO HEYHNPYroro yaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C U3BMEHEHUEM MEXaHUYECKOM SHEpruu
TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Pa3znen 3. Mogiekyasipuasi pu3uka u TepMOUHAMUKA
Tema 1. Ocnogvl MOIEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysua. Xapakrtep IBUKEHUS U
B3aMMOJICMCTBUSI YaCTHI[ BellecTBa. MOJENn CTPOCHUS Ta30B, >XUJIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieii. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenscus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISAPHO-
KUHETUYECKOW TEOpUH HUealbHOrO Ta3a. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelHEd KWHETUYECKOM BSHEpPruM TEIUIOBOro ABMKEHUS dvactul rasza. Illkama
temneparyp KeneBuna. ['a3oBbie 3akoHbI. YpaBHeHne MeHneneesa—KianepoHa.
3akon [lanpToHa. M3omporiecchl B WealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHMCTBa M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, MOKA3bIBAIOUINE JHUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJI OpTaHUYECKUX COCTUHEHUN.

OnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogaens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOLIUE CYLECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICIICTBHSL.

Mopenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHUS HJIEAJbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OmnpeneneHrne mMacchl BO3[yXa B KJIAaCCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXIY TapaMeTpaMH COCTOSIHUS pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuku

TepMoauHamMuueckass cucTeMa. BHYTpPEHHSSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnuecTBo TemoTel U padoTa. BHyTpeHHs s
HEPrus  OAHOATOMHOTO  MACAJIbHOrO  rasza. Buabsl  Temionepenaydu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNbHAsI TEIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMIOTHI IPH TEIIONEpEaaye.

[Tonsitue 006 aamabatHoM mporiecce. l[lepBhiii 3aKOH TEPMOJAMHAMHKHU.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Btopoi#t 3akoH TepMoamHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJE.

TerutoBple  MammHbl.  [IpyHOMOBI  JEWCTBHS — TEIJIOBBIX — MAILMH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Koap@UIHUEHT MoiIe3HOro
nerictBusl TeruioBord MamuHbl. [{ukn KapHo u ero ko3pduuMEHT MOJIe3HOTrO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qgupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPALINS).

N3MeHeHne BHYTPEHHEH sHEpruM (TeMIiepaTyphl) Tejla MpU TeIuloneperaye.

OMbIT 110 aiabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3YIITHBIM OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIII BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomuol

N3mepenne ynenbHOU TEIII0OEMKOCTH.

Tema 3. Azcpezammnsie cocmoanus eeuyecmea. Dazoevie nepexoont

[Tapoobpa3oBanue U KoHjeHcarus. VcriapeHue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. JXujakue kpuctamibl. CoBpeMeHHBIE Marepuasibl. llnaBieHue u
KpUCTAJLTU3AIMs. Y IeJbHasl TeruioTa miiaBieHus. Cyonumarius.

YpaBHEHHUE TEIIOBOTO OajaHca.

TexHu4eckre YCTpPOWCTBA U TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTHHU MOJYYECHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu NnoOHWKEHHOM J1aBJICHUH.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTALTAYECKOTO BEIIECTBA.

JleMoHcTpanusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne 0THOCUTENTbHOM BJIAXKHOCTH BO3AYyXaA.

Paznen 4. JiexkTpoauHaMuka
Tema 1. Inekmpocmamuxa
DnexTpuzanus Tell. DNEKTpUYECKUi 3aps. [[Ba BUa 31eKTpUUECKUX 3apsI0B.
[IpOBOIHMKHM,  AMAJIEKTPUKHM W MOJYINPOBOJHHUKH. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbli 2neKTpUUeCKUi 3apsl.
Onekrpuyeckoe mnone. Hanpsok€HHOCTh  snekTpuyeckoro mnoiisd.  [IpuHnmn



CYyNEPHO3ULUN DINEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
TOJISL.

PaGoTa cun anekTpocraTudeckoro nois. [orenmuan. Pa3HocTh MOTEHIIMANIOB.
[IpoBOAHUKN W JHUAJEKTPUKUA B BJIEKTPOCTATHUECKOM Tose. [(udnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DIeKTPOEMKOCTh IIOCKOr0 KOHAEHCATOPa.
DHeprus 3apsHKEHHOTO KOHEHCATOopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIKI JEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alUTA.

JIMBAEKTPUKU B 3JIEKTPOCTATUIECKOM TTOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOopa OT IUIOLIAIN
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmoannwtii Inekmpuueckuit mok. Toku é paziuunvlx cpeoax

ONEeKTpUYECKU TOK. YCIOBHSA CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTHUBJICHUE. YEIbHOE CONMPOTUBIICHHE BEILIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHHE ITPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomrHoOCTb
ANEKTPUUYECKOTO TOKA.

DIIEKTPOJABHKYIIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon Oma Jy1st TOJTHOM (3aMKHYTOM ) 3JIeKTpudeckon 1enu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAsE  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIeKTPUYECKUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHas u MpUMeCHas MIPOBOJIUMOCTb
NoTyNnpoBOoaHUKOB. CBOMCTBa p—n-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYecKnuii TOK B pacTBOpax M paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUALINS. DIIEKTPOIIH3.



OnexTpudyeckuid TOK B raszax. CamMoOCTOATENbHBIM M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHuuecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHMKH TOKa, AJIEKTPOHArpeBaTENIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHMS], BAKYYMHBIN THOJ,
TEPMHCTOPBI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CHilbl TOKA U HalpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMmenaHHOe COeIMHEHNE IPOBOIHUKOB.

IIpsmoe wu3MepeHHMe JIIEKTPOABIKYyLIEH Ccuibl. KoOpoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOIUMOCTb BO3AYyXaA.

OnHOCTOPOHHSISI NPOBOAUMMOCTbD TUOAA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yyeHue CMENIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne 3IeKTpOABUKYILEH CHIIBI UCTOYHHKA TOKAa U €ro BHYTPEHHETO
COIIPOTHBJICHUS.

Habutoienue sanextpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCYLIECTBISETCA C
y4E€TOM COJAEP)KATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meoicnpeomemnvle nonamusi, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4yHbId (pakT, rumoresa, (u3nyecKas BEIWUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIuS,
napa6ona, runep6osia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPTraHU3MOB (BUABI TEIUIONEPEIayu, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEIN, )KUJIKOCTEN U Ia30B,



AJIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIus,
rajibBaHUKA.

l'eoepagpus: B1aXXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUU C HMCIOJIb30BAHHMEM MEXaHHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHHE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOAOMET W JApPYrue), JBUTaTelb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HAaHOMAaTEpHaloB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE AJIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KITACC

Pasznen 4. DiekTpoauHaAMHKA

Tema 3. Maznummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA

ITocTostHHBIE MarHuTHl. B3anMoaeicTBHE NOCTOSIHHBIX MarHUTOB. MarauTHoe
nosie. BeKTop MarHUTHOM MHAYKIMH. [[pMHIUIT CyTIeprio3uIiuu MarHUTHBIX ITOJIEH.
Jluvann MarHuTHOW WHAYKUUM. KapTWHa JMHWUKA MAarHUTHOW WHIYKLIMHU T10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHOEe 1IOJIE TPOBOJHMKA ¢ TOKOM. KapThHa nMHMII WHIyKUWAN
MarHUTHOTO TOJI JUIMHHOTO MPSMOr0 MPOBOJAHHKA W 3aMKHYTOIO KOJBIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmonencTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YaACTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SBneHHE DNEKTPOMArHUTHOM HWHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
WHAYKOUU. OJEKTPOABIKYLIas Cuila WHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu dapazes.

BuxpeBoe »siexkTpuueckoe TmoJie. DJIEKTPOABWKYIAs CHIA HHAYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLIHMH. OJIEKTPOABMXKYILNAs CHJIA
CaMOMHIYKLIH.

DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO MMyYKa MAarHUTHBIM MOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TTOJISI.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cribl JIOpeHI1a HA HOHBI JIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh SJIEKTPOJBIKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBrieHUE CaMOMHIYKITUH.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomuol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue AeiCTBUA MOCTOSIHHOTO MAarHATa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHTYKIIUH.

Paszneua 5. KoreOanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUA

KonebarenbHass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJI€OaHUS.
["apmonunyeckue kosnebanus. [lepuon, yactora, amrummryna u (aza KoseOaHUM.
[IpykvHHBIN MasATHUK. MareMaTU4eCKUl MasATHUK. YPaBHEHHE TapMOHUYECKHUX
koJiebanuid. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxaromux KojieOaHUsX. BbIHYK/ICHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

Ilepemennbiii  TOK. CUHYyCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOIECHUE AICKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHudeckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnegoBanue mapamMeTpoB KoJieOaTeNbHOUW cHCTeMbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHUK).



Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanue cBOMCTB BEIHYXACHHBIX KOJIEOaHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUs!.

OcuunmiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onaHc mnpu 1mOCIIENOBATENBHOM COEAWHEHUHM PE3UCTOPa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopesnb THHUY 3JEKTPOIEpe1adH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomuol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccenenoBanue NEpEMEHHOTO TOKA B LIETIH U3 ITOCJIEI0BATEIBHO COSUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNIHbLE GOIHbL

MexaHudeckue BOJIHBI, ycCioBHs pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JMHA BOJHBL. [lomepedHble W MPONOJIBHBIE BOJIHBI.
HNuTtepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. [I'poMkocTh 3Byka. BbeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI M3TYyYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH: OTPa)X€HHE, MPEIOMIICHHUE, TOISpU3aus, JUPPaKIUs,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTpOMarHUTHBIX BOJIH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paIMOCBS3H U TEJIEBUICHUS. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbl.

TexHuuecknue yCTpOICTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas IWArHOCTHKAa B TEXHUKE W MEAMIMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimu u qmudpakiinn MEXaHUISCKUX BOJTH.

3BYKOBOW pE30HaHC.

HaGntonenue cBsI3U T'POMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHUM.



HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIIEHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgmMonuHEWHOE pPacCHpOCTpAaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBera. I[locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiioxHblIi cocTaB O0enoro cBeta. L[Ber.

Cobuparomniue u pacceuBaroniue JIH3bl. ToHkas muH3a. DOKYCHOE pacCcTOsHUE
U OoNTHYECKasi Cuiia TOHKOU JuH3bL. [locTpoeHune n3zobpaxeHuil B cOOMpAOMINX U
pacceuBaromux JuH3ax. @opmylia TOHKOM JIMH3BI. Y BEJIUYEHHE, 1TaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBusi HaOMOAEHUS MAKCUMyMOB M MHHHUMYMOB B HHTEp(hEpeHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakuusa cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOIEHUS
IJIaBHBIX ~ MakKCUMyMOB TIpM  TaJCHUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmgapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJSIPOUSI.

Jlemoncmpayuu

[IpsiMonMHEITHOE paclpOCTpaHEHUE, OTPAKEHHWE M MPEJTOMIICHHE CBETa.
OnTuyeckre npuOOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Mojienb CBETOBOIA.

HccnenoBanue cBOMCTB N300paykKeHU B TMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue narepdepeHimm cpera.

Hab6nronenue audpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue crniekTpa ¢ HOMOUIBIO TPU3MBI.

[Tomydyenue ciekTpa ¢ TOMOIILI0 AUGPAKIIUOHHON PEIIETKH.

Habmronenune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3Mmepenune nokazaresns NpeIoMICHUS CTEKIIA.



UccnenoBanne cBONCTB M300payKEHUM B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3znesn 6. OcCHOBBI ClIEIIHAIBHON TEOPUU OTHOCUTEIBHOCTH
['panu1bl MPUMEHUMOCTH KJIACCUUYECKON MeXaHUKHU. [locTynatel cnienuanbHOon
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTAHBL.
DHEprusi ¥ UMIYJIbC PEJISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ C-)HGpFHGﬁ U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ YaCTHUIIBI. BHCpFI/I}I
ITIOKO4I.

Pazngen 7. KBanToBas ¢pusnka
Tema 1. dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa 1t hotodpdexra. «KpacHas rpaHuna»

dboTtodrddekTa.

JlaBnenue cBera. OnwiThl I1. H. Jlebenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpoOWCTBA U TMPAKTHUECKOE MPUMEHEHHE: (POTO3IEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesdepdopna mo paccesHHIO o -4acTHIIL.
[Inanerapnas mozens aroma. Ilocrynmatel bopa. M3nmydeHwe u mornioumieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOIO YPOBHS SHEPrUM Ha Jpyrod. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoumnsa. KopnyckynsapHo-BOITHOBOM
Ty aJli3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHE.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopna.
OnpeneneHre AIMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, nabopamopuvie pabomoi
Habmronenue nuHeM4aToro CrexkTpa.
Tema 3. Amommnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOUIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTH. OnbITH Pe3depdopaa mo onpeenennio coctaBa paauoakTUBHOTO
u3nyuyenus.  CBoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  Biushue
PaaOaKTUBHOCTU Ha KWBbIE OPTAHU3MBL.
OtkpeiTHEe npoToHAa U HelTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.
Anbda-pacnaa. OIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
M3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl sapa.
SnepHble peakuuu. Jlenenue u CUHTE3 s€ep.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. IIpobieMbl M HEPCHIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOTIOIEHUS M PETUCTPALIUU HJIIEMEHTAPHBIX YaCTHIL.
@dyHIaMeHTalIbHbIE B3aUMO/IeHCTBUS. EAMHCTBO (prznyeckoit kKapTUHBI MUpa.
TexHuyeckue ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETpP, KaMepa
Buiibcona, sinepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu
CU€TUrK HOHU3UPYIOLIMX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopusie pabomol
HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BuTHS acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMMUM.

Bupa 3Bé3aHoro neba. CosBe3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JIBIKEHUE.

CoiiHeuHas cucrema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHeprum CojHIIa W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpadbHbIM KJacc —
CBETUMOCTBY». 3BE3/Ibl TJABHOM IOCIE€NOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOM IMOCJIENOBATEIIBHOCTU. BHYyTpeHHEe CcTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Boronnu ConHua u
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii ITyte — Hama I'amaktuka. Ilomoxenuwe m aBwkeHue CoiHIa B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TajaKkTHK.

Bcenennas. Pacinpenne Beenennoil. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nsinyyeHue.

Macmrabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepeméunnlie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs MOJI0KEHUS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Maeunoro [lyTu.

O06o0maromniee NOBTOpeHUE

Ponp ¢usuku wu acTpOHOMHUUM B HDKOHOMHYECKOHM, TEXHOJIOTMYECKOMH,
COILIMAJIBHOM M 3TUYECKOM chepax ACSITEIbHOCTU YeJIOBEKa, POJIIb K MECTO (PUBUKU U
ACTPOHOMHUU B COBPEMEHHOW HAyYHOUN KapTUHE MUPA, poib (PU3UUECKON TEOPUH B
(bopMHpOBaHUU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOHIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYUHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypCcamMH MaTE€MaTHKH,
OunoN0TNY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowcnpeomemuvie nowsimusi, CBS3aHHBICE C MU3YYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumotesa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI M MX IMPOCKLIHH HA OCH KOOPIHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU TMOA00US TPEYroJbHUKOB,
onpeiesIeHHe IOMAaU TIOCKUX (GUryp u oobneémMa Tel.

buonocusn: >nexTpudeckue SBICHUS B KUBOW MpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAINTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHaIH3.



l'eoepagua: marHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: NUHUM BJIEKTPOIEpENay, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4b, pajap, PaaUuONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «Ddu3mka» Ha ypOBHE CpPETHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS y4eOHOro npenmera « Pu3ukay JOJHKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UILIMENH JHMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAINpaBJICHUN
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOUN MO3UIIUU 00YUYAIOIIEroCs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATAE  TPAJUIMOHHBIX  OOIIEYETOBEUECKMX  T'yMaHUCTUYECKUX U
JIEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIHLHOCTh B MHTEpECaX I'PakJIaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aIiy;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMATIbHBIMUA HHCTUTYTAMHU B COOTBETCTBUH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXKJAHCKON IEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAllUI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCIIE B
JEATEIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro0 BOCIIUTAHHS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYLIEro (PU3NYEeCKoi HayKe;

5) TpyA0BOr0 BOCIIUTAHUSA:



UHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOM, YMEHHE COBEPILATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) PK0JIOTHYeCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TIJI00ATLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUAN B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JIEATEIbHOCTH SKOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIONIINXCS 3HAaHUM 1o (PU3uKe;

7) 1EeHHOCTH HAYYHOI'0 O3HAHMS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHUE LEHHOCTH HAY4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHUs (PU3UKHN OCYHIECTBIIATH IPOEKTHYIO U UCCIIEI0OBATENLCKYIO AESITEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
ba3oBble JJornvyeckune AeMcTBUA:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalu3WpOBaThb  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HUX
JIOCTHIKCHUS,
BBISIBJIAATH ~ 3aKOHOMEPHOCTA M MPOTHBOPEYHMS B  PACCMATPUBAECMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH pElIeHUs MPOoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTE€pUAITBbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAUHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYyaIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HECHHBIX MPOOIIEM.
ba3oBble uccieaoBaTejIbCKHe JeiiCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMH U METOAAMHU
buznueckoil HayKu;



BJIa/IeTh HABBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITEIbHOCTU
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIhHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (PU3NIECKOTO COJACpNKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJI0B MTO3HAHUS;

BJIQJICTh BHUJAMU JCSATEIBHOCTA IO TMOJYYEHUIO HOBOIO 3HAHHUS, €ro
WHTEPIPETAUNA, TMPEeOOpPa30oBaHUI0 W TPUMEHCHHUIO B PA3IMYHBIX y4eOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHsI, HAXOUTh apTYMEHTHI JIJIS JOKA3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJE PEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbLHOU
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JIaBaTh OLICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TPAKTUYECKYIO OO0JaCTh
KU3HEIEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXO0IBI ¥ PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMU TOJyuYeHUsS MH(pOpMaIuu (HU3MUECKOTO COICPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISITh TOWCK, aHalu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIMI0O WHPOPMAIMK Pa3IUYHBIX BHIOB U (HOpM
MpeACTaBICHHUS;

OIIEHUBATh IOCTOBEPHOCTh MHGOPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ COOJTI0ZIeHHEeM TPEOOBaHU H)PTOHOMUKH, TEXHUKHU 0€30MacCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUH(OOPMAIMOHHOU
0e30MacHOCTH;

co3/1aBaTh TEKCTHl (DU3MUECKOTO COJEPKaHMUs B Pa3IMUHbIX (opmaTax ¢
y4€TOM HazHa4YeHUs HHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpPAst ONTHMATIbHYIO
dbopMy NpeaCcTaBICHUS U BU3yaTU3aIUH.

KoMMmyHuKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS:
OCYIIIECTBJIATH OOIIEHNE Ha YPOKax (U3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacrio3HaBaTh  NPEINOCHUIKM  KOH(MIMKTHBIX CHUTyallMd W CMsr4aTh
KOH()JTUKTHI,



pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WMHIAUBUAYATbHON
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh 1[I  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IJIaH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJA U KaXKA0I0 yYaCTHUKA KOMAH/Ibl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE ITPOEKTHI, OLIEHWBATh HWJEW C IO3ULUN HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSATEIBHOCTh B 00JIaCTU
GU3MKK U aCTPOHOMHHM, BBIABISATH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUJIAH PEIICHHS PAcUYE€THBIX M KAaue€CTBEHHBIX
3aJlay, TUTaH BBIMOJHEHUS MMPAKTUYECKON PaObO0ThI ¢ yUETOM MMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacuupsATh paMKu y4yeOHOro MnpeaMera Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a pelIeHNUE;

OIICHUBATh MPUOOPETEHHBIN OBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JPYAHUIMH B 00JacTH
(GhU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIN HHTEJICKT:

JaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTb KOPPEKTHUBBHI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMI;

MCIIOJIh30BaTh MPUEMBI PeIICKCUU ISl OIICHKH CUTYaIliu, BHIOOpPA BEPHOTO
peLlIeHNS;



YMETh OLIEHUBAaTh PHUCKU U CBOEBPEMEHHO IPHUHUMATh PELIEHUS IO HX
CHIDKEHUIO;

OPUHMMATh MOTUBBI U apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
NESITETbHOCTH;

MPUHUMATD ceOs, TOHUMAasi CBOM HEJOCTATKU M JOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apPryMEHTHl JPYrHMX TpU aHalu3e pe3yIbTaToB
NESITETbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTHOKH.

B mporiecce nocTrkeHUs: TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTPAMMBI T10
¢uszuke JUIE  ypoBHSA CcpeaHero ooOmero oOpasoBaHus |y  OOydYarommxcs
COBEpIICHCTBYETCS HMOIIMOHANIBHBIHI UHTEIJICKT, Ipenoiararonmi
C(pOPMHPOBAHHOCTB:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOM AMOLIMOHAIBHOM chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K TOCTHKEHHUIO LENH U
yCIIexXy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CITOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBIECHUU OOILIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIINX CTIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K koHniy o0yuenus B 10 ki1acce mpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKa, UHEPIMAIbHAs CHCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEIO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U



IEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NIPSIMOJIMHENHOE IBUKCHUE,
cBOOO/IHOE TAJICHHE TeJl, JBMKEHHE MO OKPY>KHOCTH, MHEPLHUs, B3aUMOJICHCTBUE
Ten, auddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHE KHUJIKOCTEH W TBEPABIX T,
U3MEHEeHHEe o0bEMa TeN MpPU HarpeBaHUU (OXJIAXKACHHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAUIA3alus, KHUIICHUE, BJIAXKHOCTH
BO3/lyXa, IOBBIIICHUE NABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBSA3b MEXIy IapaMeTpaMH COCTOSIHUSA Ia3a B M30MPOLECcCaX, dJIEKTPU3ALMs Tel,
B3aMMO/JICHCTBUE 3apsJIOB;

OMHUCHIBATh MEXAHWYECKOE JIBUKEHUE, MCIONb3ysd (PU3NUYECKUE BEITHMUMHBI:
KOOpAMHATA, IIyTh, NEPEMEIIEHHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIIa,
UMITYJIBC Te€JIa, KUHETHYECKash DHEPrus, NMOTECHUUAIbHAS DHEPIUs, MEXaHUYECKas
paboTa, MexaHMUYeCKas MOILHOCTb, IPU ONHCAHMM NPABWIBHO TPaKTOBAaTh
(Gu3NYECKUN CMBICH HCIHOJIb3YEMBbIX BEIMYMH, MX OOO3HAUYEHHS U EIUHULBL,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh W3YyYCHHBIC TEIUUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SBJICHMUS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHME Tra3za, TeMIeparypa, CpenHss
KMHETUYECKAsT DHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSAS »HEprus, padoTa rasa,
KO3((PUIIMEHT TMOJE3HOr0 JAEUCTBUS TEIJIOBOTO JBUIATENsA; MpPU ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICI HCIHOJB3YEMBIX BEJIMYMH, HX
00O3HAUYEHHUA U CEIUHULBL, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OIMCBIBATh U3YYECHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONB3YsT (PU3NYECKHE BEIMUYUHBI: 3IEKTPUUECKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh ITOTEHLIUAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOJIb3YEeMBIX
BEJIMYMH, MX OOO3HAYeHMs] M EIUHMIIbI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;

aHAIU3UPOBaTh (PU3HUYECKHE MPOLECCHl U SIBICHUS, MCHOb3Ysl (hU3ndecKue
3aKOHBI U MPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpPAHEHMs MEXAHUYECKOM JHEPIUM, 3aKOH COXPAaHEHMs HMILYJIbCa,
IIPUHLUAI CYNEPHO3ULIMA CHUJI, IPUHLMUII PAaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCUETA, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTrUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AJIIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSTH OCHOBHBIEC IPUHIIUIIBI ICUCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 UCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

BBITIOJHATh OKCIEPUMEHThI 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynHupoBaTh NIpodIeMy/3a1aqy U THIIOTE3Y y4eOHOr0 IKCIIEpUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYI0BaHUs, TPOBOJAUTH OMBIT U (DOPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBJIAThH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PU3MUECKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCOO HM3MEPEHHs U HCIOIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (U3MUECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buUKCUpPOBATH PE3YNIbTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH B BUJIC
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

cobJiroAaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUHN UCCICIOBAHUN B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM U MPOEKTHOM
JESATEILHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacu€THbIE 3a7a4d C SBHO 3aJJaHHOW (DUBUYECKOU MOJIEIIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACIITh (PU3UUYECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOUMbIC I €€ PEIIeHHs, MPOBOJUTh PAaCU€Thl U OIEHUBATh PEATBHOCTH
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

peniaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BATh MPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(DOPMAIITMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALIMM U TPEJICTABICHUS
y4eOHOH M Hay4YHO-NOMYJSIpHOM HWH(GOpMAIMK, TOJYYEHHONM W3 pa3iIuYHbIX
WCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BbSICHEHUE ITPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHU;

UCII0JI30BaTh TEOPETUUECKUE 3HAHUS 110 (PM3HUKE B TOBCEAHEBHOM KU3HU 15
oOecrieyeHus: 0€30MacHOCTH MpU OOpallleHHd € MpPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbSI U COOIOICHUS HOPM 3KOJOTUYECKOTO
MIOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B Tpynme C BBHIIIOJIHEHWEM pPa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAlMOHAIBHO PACHPEACNATh OOS3aHHOCTH W
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K xoHiy o0yuenus B 11 ki1acce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb M MECTO (Pu3NKA B (HOPMUPOBAHUM
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YYCHHBIX (DU3NUECKUX MOJIEIeH:
TOYCYHBIN AJICKTPUUCCKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, sJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sjipa MpU pPeleHUH (U3HUECKUX
3azay;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DU3HKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECWCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBUE MArHUTHOTO TIOJNS HAa
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, JJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXXEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJIpU3AlMs  CBETa, JHCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodrddekT), cBeToBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaToro CHEeKTpa aToMa BOJIOPOJia, €CTECTBEHHAss U HCKYCCTBEHHas

PaIOaKTUBHOCTD;
ONUCHIBATh M3YYEHHBIE CBOWCTBA BELIECTBA (AJIIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE, AIEKTPUUYECKYIO MPOBOAUMOCTD  Pa3JIMYHBIX cpen) H

AJIEKTPOMAarHUTHBIE SIBICHUS (TMPOLIECCHI), UCIONB3Ys (PU3UUECKHE BEIUYUHBL:
ANEKTPUYECKUH 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHE, IEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, MEKTPOJBIKYIIAs cujla, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOJisi, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, DHEPrus JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJIEH, MEPHOJ M YacToTa
KojeOaHui B KoJIeOaTeIbHOM KOHTYpe, 3apsii M cujla TOKa B Tpolecce
FAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJEOAHUW, (POKYCHOE pACCTOSIHUE U
ONnTHYECKasi CUJIa JIMH3bI, MPU ONMHUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI
CMBICTT HCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUYCHWS W EIUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEIIMUYNHAMU;
ONMCHIBATh W3YYEHHBIE KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3YS
(¢u3nuecKrue BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (JOTOHA, IEPUOJT MTOJIypaciiaja, SHEPTUs CBI3U



aTOMHBIX SIIEP, MPU OIMUCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT
UCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYCHUS W CAWHMWIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NYECKUE
3aKOHBI M MPUHIUIMBL 3aK0OH OMa, 3aKOHBI MOCJEI0BATENIBHOTO U MapajuieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Joyns—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEeHHE DWHIITeiHa nms (oTorddekTa,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HUMITYJIbCA, 3aKOH COXPAaHECHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHUsI MacCOBOTO YHCIa, TocTyiaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHHUIBI, OOJACTH)
IPUMEHUMOCTH;

OTIpeIeIATh HAIpaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS POBOTHUAKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W OMNKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIACAOBAHHUIO (PU3MUYECKHX SIBICHUN U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBCHHBIX H3MEPEHUH: TMPH ITOM
dbopmynupoBaTh IpodaeMy/3aaady U TUIIOTE3Y y4eOHOT0 IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pYI0BaHUSs, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHBIC M3MEPEHUS (PU3HUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTHMAJBHBIN CMOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMUMH C UCIIOJIb30BAHUEM TTPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKOB,
JIeNIaTh BBIBOJIBI TI0 Pe3yJIbTaTaM UCCIICIOBAHMS;

cobroAaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHN UCCIICIOBAHUN B
paMKax y4eOHOTrO OKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOW U IMPOCKTHOM
JESATEILHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacuéTHhIE 3a7a4d C SBHO 3aJJaHHOW (U3UYECKOW MOJIEIIbIO,
UCITOJIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9n
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMbIC NI €€ PENICHHs, TPOBOJUTh PACUYEThI M OIEHUBATH PEATLHOCTH
TOJIYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHbBIE 3a7jau: BBICTPAUBATh JJOTMUYECKH HETIPOTUBOPEUHBYIO
HENOYKY PAaCCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

MCIIOJIb30BaTh MPU PELICHUH YU€OHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAITHOHHBIC
TEXHOJOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEICTABICHHUS
y4eOHOIl W Hay4HO-NIOMyNApHOW HHGOPMAIUK, TOJIYYEHHOW U3 pa3IHMYHBIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTy4yaeMyl0 HH(POPMAILIUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

HIPUBOIUTH IPUMEPHI BKJIa/la POCCHICKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIErO0 MHUpa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TT0 (PU3UKE B MOBCEAHEBHOM JKU3HH TSI
oOecrieyeHus: 0€30MacCHOCTH MpU OOpallEHWH ¢ MpUOOpaMu U TEXHHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOTO
MOBEJICHUS B OKpYXKalolleH cpene;

paboTaTh B Tpynme ¢ BBIIOJHEHHEM pPAa3jHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANUOHAIBHO pPACIPEAETATh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHPHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJleKBaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne o/m P Konrpoasnsie | IlpakTudeckue (wicpp )
NPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PDU3UKA U METOJbI HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa U METOIbI HAYYHOTO TTO3HAHUS 2 brbmmorexa [IOK
' ARLHAYH https://m.edsoo.n/7f41bf72
Hroro no pazneny 2
Paszgea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmotexka I[IOK
22 Auaniica ! https://m.edsoo.r/7f41bf72
bu6nmmoteka [IOK
23 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoorw/TFATbET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETUUECKOU 9 | bubnmnoreka [IOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmorexka [IOK
2 1 1
3 OCHOBEI TepMOTHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubmuorexa [LIOK

@da30BbIE IEPEXOABI

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




Hroro no pazgery 24
Paznen 4. JIEKTPOAUHAMUKA
bubnuorexa [JOK
4.1 1
IEKTPOCTATHKA 0 https://m.edsoo.ru/7¢41bf72
40 [TocTostHHBIN neKTpUUecKuil TOK. TOkU B 12 bubmmoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO HACOBIIO 68

[TPOI'PAMME




11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. DJIEKTPOAUHAMHUKA
11 MarunuTtHoe 1oJie. DIeKTPOMarHuTHAS 1 1 3 bubnnoreka [IOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [IOK
) KosieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKue U 3JIEKTPOMarHuTHBIE 5 | bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoteka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasueny 24
Pasnen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI ClIEUATILHON TEOPUH 4 ) bubnuoteka [IOK
' OTHOCHTEIHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKHU 6 hitps-//m.cdsoorw/Tf41c0Tc




bubnnorexa [IOK
. 4
4.2 Crpoenue atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPODUUKU 7

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Paznen 6. OBOBILIAIOIIEE ITIOBTOPEHUE

bubnnorexa [JOK
. 4
61 Obo0maromee noBTOpeHHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Konrpoubueie | IIpakrnuyeckue p
n/n Bcero H3y4dyeHHs1 = oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
®Pu3nka — HayKa 0 IPUpOJIE.
1 Hayunslie MeTZK bl noszfHHﬂ 1 01.09 bubmorexa HOK
i A ' https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero Mupa
Ponb u MecTo pusuku B

) (GhopMHUPOBaHUK COBPEMEHHOM | 03.09 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUPA, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JACSITEIIbHOCTH JIIOIEH
Mexannueckoe IBUKEHUE.

3 OTHOCHUTEILHOCTh MEXaHHYECKOTO | 08.09 bu6nmmoreka [IOK
neuxkenus. [lepememenue, ) https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE NpsiMOTUHEITHOE 1 10.09 bu6nuoreka LIOK
JBYKCHHUEC ) https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPSMOJIMHENHOE bu6nuoreka LIOK

5 1 15.09
JBHKCHHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOoHOe maieHue. Y CKOpeHue | 17.09 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA ' https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE BHKEHUE.

N bubmuorexa [JOK

7 JIBr>KeHHE MaTepUAIIBHON TOYKH 110 1 22.09

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada




[IpuHIKII OTHOCUTEIBHOCTH

Kunernueckas OHECPIUsia

Bu6muoreka [JOK
8 lanunes. UnepunanbHble CUCTEMBI 24.09
p LIU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuia. [punnun
. Bu6mmoreka [IOK
9 cynepno3uiuu cuil. Bropoii 3akoH 29.09
N https://m.edsoo.ru/ff0c3be8
Hprorona jyist MaTepuanbHOU TOUKH

10 Tperunii 3axkoH HeroToHa 1u1st 01.10 bubnumoreka LIOK
MaTepUaJIbHBIX TOUYEK ' https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarorenus. Cuna

bubmuorexa [JOK
11 TspkecTu. [lepBas kocMudeckast 06.10
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 08.10 bubnuoreka LIOK
Tesa ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdpumnment

13 Tpenust. Cuia COnpoTUBIEHUS TPU 13.10 bubnnorexa [HOK
JBW)KCHUHU Tela B >KUIAKOCTH WUJIH ' https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE 1 BpalaTeabHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO 15.10 bubmnoreka LIOK
tena. MoMeHT cuiibl. [1neqo cuiibl. ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO TENA
HMitynbsc MaTepualbHOM TOYKH,

15 CHCTEMBI MATEPUAIBHBIX TOYEK. 20.10 bubnmuoteka [IOK
WMnynbe cuiibl. 3aKOH COXpPAHEHUS ' https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE ABMKEHUE

16 PaboTa 1 MOIIHOCTE CHJIEL. 2710 Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0c4502




MaTepualbHOW ToukH. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUU

ITorenuumanbHas 3HEprus.
ITorenuumanbHas SHEPrus yrpyro

bu6mmoreka [JOK

17 ne(pOpMHUPOBAHHON NPYKUHBIL. 05.11
https://m.edsoo.ru/ff0c461a
[ToTeHmanpHas YHEPTUs TeIa
BOJIM3U MOBEPXHOCTH 3eMIIH
IloTrennuannHEIE U
HENMOTEeHIHAILHEBIE CHIBL. CBI3b
18 PabOTHI HETTOTEHITUATBHBIX CHII C 10.11 bu6mmoreka [IOK
W3MEHEHUEM MEXaHUYECKON SHEPTUU ' https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJ1. 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPrUn
JlabopaTtopHast pabota
bubmnoreka LIOK
«HccnenoBanue cBsi3u pabOTHI CHITBI
. https://m.edsoo.ru/ff0c4b74
19 C U3MEHEHNEM MEXaHUUECKON 12.11
SHEPIuH Tejla Ha IPUMEPE
PaCTSKEHUSI PE3UHOBOTO JKI'yTa»
KonTponbHnas pabora o teme bu6nuoreka LIOK
20 «Kunematuka. JluHamuka. 3aKOHBI 17.11 https://m.edsoo.ru/ff0c4dc2
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE IT0JIOKEHUS
71 MOJIEKYJISIPHO-KMHETUUECKOM 1911 bu6mmoreka [LIOK
TeOpUU. bpOyHOBCKOE IBUKEHHUE. ' https://m.edsoo.ru/ff0c4dc2
Hubdyzus
XapakTep ABMKEHUS U
N bubmuorexa [JOK
B3aNMMOJEHCTBUS YaCTHUI] BEIECTBA.
22 24.11 https://m.edsoo.ru/ff0c4b74

Mojenu CTpOeHHS ra30B, KUIKOCTEH
Y TBEPIBIX TEN




Macca monekyn. Konnuectso

bu6mmoreka [IOK

23 26.11
BemectBa. [locrosnnas ABoraapo https://m.edsoo.ru/ffOc4fde
TermoBoe paBHOBecue. Temneparypa

24 u e€ u3mepenue. lllkana remneparyp 01.12 bu6mmoreka [IOK
Ilenncus https://m.edsoo.ru/ff0c511e

75 WneansHeiii raz B MKT. OcHoBHOE 03.12 Bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTrypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPruun 08.12 bubnuoreka [IOK
JBU)KEHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI 10.12 bu6mmorteka [IOK

https://m.edsoo.ru/ffOc4fde

JlabopaTtopHnast pabota

)% «MccnenoBanue 3aBUCUMOCTH 1512 bubnunoreka [IOK
MEXIYy ITapaMeTpaMu COCTOSHUSA https://m.edsoo.ru/ffOc511e
Pa3peKEHHOTO Ta3a

29 M3omporneccsl B UI€aIbHOM raze u 1712 bubnnorexa [HOK
uX rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoOkbI e€ n3meHenus. Konmmuectso 212 bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
raza

Bbu6nmuoreka [JOK
3 Bunr Tennonepenaun 24.12 https://m.edsoo.ru/ff0c5c36
1 V nenbHas TEIIOEMKOCTD BEIIECTBA. 101 bubmuorexa [JOK

KoauuecTBo TemnoTsl npu

https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AauadbaTHbINA
mporecc

[IepBblil 3aKOH TEPMOAVMHAMUKH U

bu6mmoreka [IOK

33 14.01
€ro NPUMEHEHUE K U3omponeccam https://m.edsoo.ru/ffOcSefc
HeoOpatumocTs mporeccos B
34 npupoze. Bropoii 3akon 19.01 bubmorexa [OK
PHPOZAE. BTOP ' https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU
35 [Tpunmun nevictBus u KT/ 2101 bubmnoreka LIOK
TETJIOBOM MalIUHBI ' https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII/] 26.01 bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde
DKoJ0rn4ecKue npoodaemMbl
37 28.01
TEIUIO3HEPreTUKU bubnuoreka LIOK
https://m.edsoo.ru/ffOc511e
O6o0maromuii ypox
38 «MOJII:K JII;III Ha;}III()pI/BI/IKa OcHoBBI 02.02 bubmmorexa [OK
VP ‘ ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KontponbHas paboTa mo teme
39 «MOJIpeK st Hzﬂ ¢uzuka. OCHOBBI 04.02 bubmmorexa [OK
YIp ’ ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapoobpazoBaHue U KOH/IEHCALIUS. 09.02 bubnuoreka LIOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCHUTEITBHAS
41 BJIAKHOCTh BO3ayxa. HacklmeHHbIi 11.02 bubmorexa HOK
AyRa. HACKIT ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
aMmopdHbIe Tena. AHU30TPOIIHS
bu6 OK
42 CBOMCTB KpHUCTAIIOB. JKunkue 16.02 nonmoreka I

Kkpuctayibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0




[laBneHue u KpucTauM3anus.

b K
43 VYV nenpHas TEIUIOTA IUTABJICHHUS. 18.02 nommorexa O
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
b K
44 YpaBHEHHE TEIUIOBOTO OanaHca 25.02 nommorexa O
https://m.edsoo.ru/ff0c6820
DnekTpu3zanus Tei. DIEeKTPUUCCKUN
45 3apsi. JIBa BUaa 3JEKTPUUECKUX 02.03 bubmorexa [IOK
A P ' https://m.edsoo.ru/ff0c6bcc
3apsiI0B
[IpoBOAHUKH, TUINEKTPUKU U
P P bubmnoreka LIOK
46 MOJIYITPOBOJTHUKH. 3aKOH 04.03
https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS IIEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKoH
. . bu6mmorteka [IOK
47 Kynona. ToueuHblii 37€KTpUYECKUN 11.03
https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 27IEKTPUYECKOTO
43 nosist. [IpuHnmn cynepnosunyu 16.03 bubnuoreka LIOK
JJIEKTPUYECKUX MOJIen. JInHnn ' https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
bu6mmoreka [IOK
49 rosd. Ilorernman. Paszaocts 18.03
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBOIHUKY U IUDTIEKTPUKH B
Bbu6nmuoreka [JOK
50 ANEKTPOCTATUYECKOM ITOJIE. 23.03
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas mpoOHUIIAEMOCTh
. b K
51 OnexrpoéMkocTs. KonneHncatop 25.03 nommorexa O

https://m.edsoo.ru/ff0c7126




DIIEKTPOEMKOCTD MIIOCKOTO

bubmmoreka LIOK
52 KOHJIEHCAaTopa. JHEprus 06.04 https://m.edsociu/ffOc72cO
3apsKEHHOT0 KOHJIeHCaTopa
53 JlabopaTtopnast padota "M3mepenue | 08.04 bubnnoreka [OK
3JIEKTPOEMKOCTH KOHAeHcaTopa" https://m.edsoo.ru/ffOc4fde
[IpuHIMI 1EWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMUPOBAJIBLHOTO bubnnorexa [HOK
54 amnrmapara, CTpyMHOro npuHTepa. 13.04 https://m.edsoo.ru/ff0c511e
DnexTpocTaTHuecKas 3aliuTa.
3a3emileHne 3IEKTPONpruOOpOB
DIIEKTPUUYECKUI TOK, YCIOBHS €r0 bubmnoreka LIOK
cymecTBoBaHus. I10cTOSIHHBIN TOK. https://m.edsoo.ru/ffOc4fde
55 Cuia Toka. Hanpsixxenue. 15.04
Conporusinenue. 3akoH Oma Jyist
y4dacTka Lenu
[locnenoBarenbHOE, TapaJIENbHOE,
CMEIIIAaHHOE COCIMHEHUE bu6mmorexa [IOK
56 npoBoJHUKOB. JlabopaTtopHas 0.5 20.04 https://m.edsoo.ru/ffOc511e
pabota «3ydeHne cMemaHHoro
COETMHEHUS PE3UCTOPOB
57 PaboTa 1 MOIITHOCTH PIAEKTPUIECKOTO 2204 bubnmoreka [IOK
ToKa. 3akoH J[xoymns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma AJis MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe BuGmorexa LIOK
58 3aMbikaHue. JlaboparopHas padota 0.5 27.04
https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJ1C uCTOYHMKA TOKA U
€ro BHYTPEHHETO COIPOTUBIICHUS»
59 PesepsHbiil ypok. KonTponbHas 2904 bubnnoreka [OK

pabota o Teme "DnekTpoarHaMUKa"

https://m.edsoo.ru/ff0c8c56




/ Bcepoccuiickasi mpoBepoYHas
pabota

O6o06maromuii ypox

60 «3JICKTpOI[I/IHaN}IIIEKa» / 04.05 bubmmorexa [IOK
Bcepoccuiickast mpoBepovHas pabota hutpsalfm. edsoo. /B
DIIEKTpOHHAs IPOBOJAUMOCTh bubnmnoreka [JOK

61 TBEPABIX METAINIOB. 3aBUCUMOCTh 06.05 https://m.edsoo.ru/ffOc4fde
COTPOTHUBIICHUS METAJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTD

& DJIEKTPUUYECKHI TOK B BAKyyMeE. 13.05
CBoiiCTBA 2JIEKTPOHHBIX MTyYKOB bubnuoreka [IOK

https://m.edsoo.ru/ffOc511e

[ToynpoBogHUKH, HX COOCTBEHHAS

63 U IIPUMECHasi TPOBOJAUMOCTb. 18.05 bubnuoreka [IOK
CaoiicTBa p—n-niepexo/a. https://m.edsoo.ru/ff0c84ae
[TomympoBOIHUKOBBIE IPUOOPHI
DIIeKTPUUECKHUI TOK B paCTBOpax U

64 pacIruiaBax 3J€KTPOJIUTOB. 20.05 bubnumoreka LIOK
DIIEKTPONUTHYECKAS TUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
ONeKTpoIn3
DIIeKTPUYECKHI TOK B rasax.

65 CamocTOsATebHBIN U 25 05 bubnuoteka [IOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 2705 bu6mmoreka LIOK

npuMeHeHune. [IpaBuiia TEXHUKH
0€e30aCHOCTH

https://m.edsoo.ru/ff0c86fc




KonTponbHnas padbora no teme
«nekTpocraTtuka. [locTosHHBIN

bu6mmoreka [IOK

67 3NEKTpUYeCKUil TOK. TokH B ! https://m.edsoo.ru/ffO0c8a8a
pa3IMYHBIX Cpeaax»
68 PesepBublii ypok. O6o0maronmii 1 bub6nmoreka LIOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME




11 KJIACC

Koan4yecTBO 4yacoB DJIeKTPOHHBbIE
] ara
Jr:;n Tema ypoka Beero Konrtpoasubie | IIpakrunuyeckue fllsyqennn :)Iglil;l;zz];eenbnme
padoThbI padoTsbI pecypest
[TocTossHHBIC MATHUTHI M KX

| B3auMOJCHCTBHE. MarHuTHOE II0JIC. | 03.09 bubmnoreka LIOK
BekTop MarHuTHON UHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOM MHIYKUIHUH
MarauTHo€ 1oJje npoBOIHUKA C

) ToKoM. OnbIT Dpcreaa. | 05.09 bubnuoreka LIOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota «/3yuenne

3 MarHIETHOIr)o noIJ)m KaTYIHKIZ: 1 1 10.09 bubmmorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaboparopHas paboTa | | 12.09 bu6nmnoreka [IOK
«ccnenoBanue qeHCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy €
TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIST Ha bubnuoteka [IOK

5 JBIDKYIIYIOCS 3aPsSKEHHYIO 1 17.00 https://m.edsoo.ru/ff0c4fde
yactuiy. Cuna Jlopenua. Pabota
cuibl JIopenua

6 DNIeKTPOMAarHuTHasE UHAYKIIHS. 1 19.09
[ToTok BekTOpa MarHUTHOM bubnuoreka LIOK

https://m.edsoo.ru/ffO0c511e




unaykuu. DJ1C unaykuuu. 3akoH
AIIEKTPOMATrHUTHOW WHTYKITHH

®dapanes
JIaGopatopHas pabora
7 «I/ICCEGI[OEB,HI/IS SIBJICHUS 24.09 Eubmorexa HOK
. ) https://m.edsoo.ru/ffOcal50
3JIEKTPOMArHUTHON UHIYKITUW))
NHnykTuBHOCTD. SIBIICHUE
camonuaykuuu. IJ1C
8 CaMOHH, e 15971 Sfe U 26.09 bubmorexa [OK
AYKIHH. P ' https://m.edsoo.ru/ff0ca600
MarHUTHOTO IOJISI KATYIITKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe
TexHuueckue ycTpoicTBa U ux bubnuoreka LIOK
IIPUMEHEHHUE: IOCTOSHHBIE https://m.edsoo.ru/ffOc4fde
MAarHMThbl, 3JIEKTPOMATrHUTHI,
9 01.10
AJIEKTPOJIBUTATENh, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS NIeYb
O6o06maromuii ypok «MarauTHoe
10 noJie. JJIEKTpOMarHuTHas 03.10 bu6nuoreka LIOK
AHIYKIUS https://m.edsoo.ru/ffOc511e
KonTponbhas paboTa o teme
bu6nmmoreka [IOK
11 «MarauTHoe T10J1€. 08.10
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHast MHIYKLIHS)
CB00OOIHBIE MEXaHHYECKIE
konebanus. [[apmoHnueckue BuG 110K
HOIHOTEKA
12 KoyiebaHus. YpaBHEHUE 10.10

TrapMOHUYECKUX KOJIEeOaHU.
[IpeBpaenue sneprun

https://m.edsoo.ru/ff0caf06




13

JlabopaTtopnast pabota
«HccnenoBaHue 3aBUCUMOCTH
nepHroa MaJIbIX KoJIeOaHUl rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

15.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

14

KonebarenbHbIi KOHTYD.
CB0OOOIHBIE 3JIEKTPOMArHUTHbBIE
KOJICOAHUS B HI€ATHHOM
KoJIeOaTeIbHOM KOHTYpE. AHAJIOTHUs
MEXKy MEXaHHYCCKUMU U
AIICKTPOMArHUTHBIMHU KOJICOAHUSIMU

17.10

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

15

®opmyna Tomcona. 3akoH
COXPaHEHMsI JHEPTUH B U/I€ATIbHOM
K0JIeOAaTETbHOM KOHTYpE

22.10

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

16

[Ipencrasienue o 3aTyxaronmx
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCcKue KojaeOaHMsl.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs

24.10

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

[IepeMeHHBIH TOK.
CuHyconaIbHbIN TepeMeHHbIN
TOK. MOITHOCTB MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA U HAIPSYKEHUS

05.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTro,
nepegava u norpedieHue
IIEKTPUYECKON IHEPTUN

07.11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOT O

12.11

Bbu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKA, FEHEPATOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIiepesay

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

20 Kynbtypa ucnonb3oBanus 14.11
3IEKTPOIHEPTHH B TOBCETHEBHOMN
KU3HU
MexaHn4yeckue BOJIHbI, YCIOBUS
acripoctpanenus. [lepuon.
21 gKO pOCTBp acmpocT ageHHﬂ u 19.11 bubmorexa HOK
P pacHpocTp ' https://m.edsoo.ru/ff0cca54
JUTMHA BOJHEL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJIHBI
” 3Byk. CKkopocTh 3ByKa. [ pOMKOCTH 111 bu6nuoreka [IOK
3ByKa. Boicora ToHa. TemOp 3Byka ' https://m.edsoo.ru/ffOcccOc
DIIEKTPOMarHUTHBIE BOJIHBI, UX
. bubnmnoreka [JOK
23 cBo#cTBa U ckopocTh. [1kana 26.11
https://m.edsoo.ru/ff0ccfe
3JIEKTPOMArHUTHBIX BOJIH
IIpuHIUIIBI pagUOCBA3H U bubnnorexa [IOK
24 TeneBuAcHus. Pa3Burre cpeacTs 28.11 https://m.edsoo.ru/ff0c4fde
cBs3u. Pagnonokamus
’5 Konrponbnas padota «Konebanus 03.12 bu6nuoreka LIOK
U BOJIHbBI» ' https://m.edsoo.ru/ff0cc6f8
[IpamonnHENHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOMU Cpejie. bubnnorexa HOK
26 AHOPOHON €pel 05.12 nomorexa

Todeunslii ICTOUYHMK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OTtpaxeHue cBeTa. 3aKOHBI

Bu6mmoreka [IOK

27 oTpaxkeHus ceera. [loctpoenue 10.12
p . p https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3€pKaJie
[Ipenomiienue csera. Ilonnoe
)% BHYTPEHHEE OTpaKCHUE. 1212 bubnumoreka LIOK
[IpenenpHbIN yTOJ MOJIHOTO ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas padota «3mepenue 1712 bu6nuoreka [IOK
[OKa3aTeIs MPEOMIICHUS CTEKIIA» ) https://m.edsoo.ru/ffO0cd67a
JIunzel. [Toctpoenune nzodpaxxkeHui
. bubmuorexa [JOK
30 B 1uH3e. PopMyna TOHKOW JIMH3HIL. 19.12
https://m.edsoo.ru/ffO0cddle
YBenuueHue JIUH3bI
JlaboparopHas pabota bubnuotexa [JOK
31 «Hccnenosanue CBOMCTB 24.12 https://m.edsoo.ru/ff0c4fde
M300paXeHUI B JIMH3aX»
Hucnepcus cera. Cl0XHBIN COCTaB bu6nuoreka LIOK
3 oenoro ceera. l[et. JlaGoparopHas 26.12 https://m.edsoo.ru/ffOc4fde
pabota «HabmroaeHue nucnepcuu '
CBETa»
3 WNurepdepennus ceera. udpaxius 14.01 bu6nuoreka LIOK
cseta. [ludpaknuonnas pemeérka ' https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. 16.01 bubnnorexa [HOK
[Tonmsspu3zanus ceerta ' https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOps U bubnnorexa HOK
35 YCTPOMCTBA U YCIOBHS UX 21.01 https://m.edsoo.ru/ffOc4fde
6€30I1acHOTr0 MPUMEHEHHUS
36 ["'paHuIBI TPUMEHUMOCTH 2301 bu6numoreka LIOK

KJIACCUYECKOM MEXAHUKH.

https://m.edsoo.ru/ff0cf862




[TocTynaTel ciennaibHON TEOPUU

OTHOCHUTEJIBHOCTU
OTHOCUTEIHHOCTH
37 OJIHOBPEMEHHOCTH. 3aMeJIEHUE 28.01 bubmmorexa LOK
AAHOBP ) . ' https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKPALIECHUE JITTHHBI
DHeprus u UMITYJIbC
18 PEIATUBUCTCKOMN YacTuIlbl. CBS3b 30.01 bubnnorexa [HOK
MAaccChl C SHEPIUE U UMITYJIbCOM. ' https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponbnas pabora «OnrTuka.
. bubmuorexa [JOK
39 OCHOBBI CHIEITUATBHON TEOPUHU 04.02
https://m.edsoo.ru/ffOcf610
OTHOCHUTEIILHOCTH
40 ®oronbl. Popmyina [1nanka. 06.02 bubnuoreka [IOK
OHeprus u uMIysbc GoToHa ' https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIEI0BaHNE
b K
41 doroaddexra. OnbiTe A. T 11.02 nonworexa [10
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl (poTodp(exTa. YpaBHEHHE
42 3171HmTe(171bHa J;I:I(bq)oma(bg)ema 13.02 bubmmorexa [OK
8 ' ' https:/m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosaddexra
Hasnenue ceera. Onwitsl [1. H. BuG 110K
nonnoTexa
43 Jlebenena. Xummuueckoe JeiCTBUE 18.02
8 8 https://m.edsoo.ru/ff0d04a6
CBETa
TexHuuyeckue ycTpoucTBa u bubmumoreka [LIOK
[IPAKTAYECKOE IPUMEHEHUE: https://m.edsoo.ru/ffOc4fde
44 p p 20.02 .

dboToreMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOHO/




Pemenue 3agay no teme

bu6mmoreka [IOK

45 . 25.02
«2neMeHThl KBAaHTOBOM ONTUKU» https://m.edsoo.ru/ff0d0302
Mopnens atoma TomcoHa. OnbIThI

46 Pesepdopna o paccesiauro o- 27,02 bubnnoreka [HOK
yacruil. [nanerapnas mozenp https://m.edsoo.ru/ff0d091a
aroma

47 [Toctynars! bopa 04.03 bubmmorexa LOK

https://m.edsoo.ru/ff0dOafa
W3nyyenue u normioiieHrne GoToHOB

48 IIPH TIEPEX0JI€ aTOMa C OJTHOTO 06.03 bubnuoreka [IOK
YPOBHS SHEPTUHU HA APyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BouiHOBBIE CBONICTBA YaCTHII.

Bounbl ne bpoiins.
49 KoprmyckynsipHO-BOIHOBOMI 11.03 bubamorexa HOK
https://m.edsoo.ru/ff0dOca8
nyanu3M. CIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbrtet Pezepdopaa o 13.03 bubnmnoreka [IOK
OIIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANMOAKTUBHOIO U3ITyUEHUS
CsoiicTBa anbda-, 6era-, raMMa- bubnmnoreka [IOK

51 n3ny4deHus. Binsanane 18.03 https://m.edsoo.ru/ffOc4fde
PaIMOaKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. 20.03 bubnnorexa HOK

ONEeKTPOHHBIN U TO3UTPOHHBII
Oeta-pacrnan. ['aMma-u3nydeHue

https://m.edsoo.ru/ff0d1162




OHeprus CBA3U HYKJIOHOB B sJIpE.
S nepHblie peakuuu. S aepHsblii

bubmuoreka [IOK
53 peaktop. [IpoGiembl, MepCreKTHBEI, 25.03 1
. https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI AJIEPHOM
SHEPreTHKU
DJIeMEHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA. MeToAbI
HaOJIOZICHUS U PETUCTPAIIUU
P P . bubmuorexa [JOK
54 AJIEMEHTapHbIX YacTuLl. Kpyrisiii 27.03
https://m.edsoo.ru/ff0d0e38
cron «DyH1aMEeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(GU3UYECKON KapTHHBI MUPa
Otanbl pa3BUTHS ACTPOHOMUH. bubnuotexa [JOK
[IpuknagHOE 1 MUPOBO33PEHUYECKOE https://m.edsoo.ru/ffOc4fde
3HAYEHUE ACTPOHOMHUHU. Bu
55 ) P 8 08.04
3BE3qHOr0 HeOa. Co3Be3us, IpKue
3BE3/1bI, TUTAHETHI, UX BUIMMOE
nBuxeHue. ConHevHas cucrema
56 Connue. ConHeuHas aKTUBHOCTb. 10.04 bubnuoteka [IOK
Hcrounnk sHeprun ConHIa v 3B€31 ' https://m.edsoo.ru/ffOc4fde
3BE3/1bI, UX OCHOBHBIE bu6mmorexa [IOK
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU https://m.edsoo.ru/ffOc4fde
MOCJIeI0BaTeIbHOCTH. BHyTpeHHEee
57 s . TP 15.04
ctpoenue 38&311. COBpeMEHHBIE
MPEICTABJICHUS O TPOUCXOXKICHUN
u 3Botoru ConHIla U 3BE3]1
Mineynsiii [1yre — Hama bubnnorexa HOK
58 lNanakruka. Ilonoxxenue u 17.04 https://m.edsoo.ru/ffOc4fde

nsrxenne Coiaia B ["anakTuke.




lNanaktuku. YEpHbIE IBIPHI B iApax
TaJIaKTUK

Bcenennas. PasOeranue ralakTuk.
Teopus bosboro B3peIBa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

59 22.04
PenukToBO€ n3myuenue.
Meraranaktuka
60 Hepermennsie mpo6iemsl 24.04 bu6nmoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ffOc4fde
61 KonTponbhas pabora « 21eMeHTHI 29.04 bubnuotexa [JOK
ACTPOHOMUU U aCTPOPHUIUKIY https://m.edsoo.ru/ff0c4fde
O6o6maromuii ypok. Poib dhuszuku bu6nuoreka [IOK
Y aCTPOHOMHUH B SKOHOMHYECKOH, https://m.edsoo.ru/ffOc4fde
62 TEXHOJIOTHYECKOM, COIHAIbHON U 06.05
ITHYECKOH cdepax NesTeTbHOCTH
YyeJioBeKa
O6o0matomuii ypox. Ponbs 1 mecto bu6nmmoreka [IOK
63 (GU3HUKN U aCTPOHOMHH B 08.05 https://m.edsoo.ru/ffOc4fde
COBPEMEHHON HAy4YHOU KapTHUHE
MHUpa
O6o0matomuii ypok. Posb bu6nmmoreka [IOK
64 ¢buznueckoit Teopuu B 13.05 https://m.edsoo.ru/ff0c4fde
(bopMHUpPOBaHUH TIPEICTABICHHH O
(bU3UYECKON KapTHHE MHUpa
O6o06matomuii ypok. Mecto Bbu6nmuoreka [JOK
(bU3UYEeCKON KapTUHBI MUpPA B https://m.edsoo.ru/ffOc4fde
15.65 001IeM psy COBPEMEHHBIX 15.05

€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O IPUPOJIE




66 Pe3epBHbIil ypok. MarHuTHoe nosie. 1 20.05 bubmuoreka [IOK
DNeKTpOMarHuTHas MHIAYKIHS ' https://m.edsoo.ru/ff0c4fde
Pesepsublil ypok. OnTuka. OCHOBBI bu6nmoreka [IOK

67 CIIELIMATIbHOM TEOPUH 1 22.05 https://m.edsoo.ru/ffOc4fde
OTHOCHUTEJIBHOCTHU
Peszepnrbiii ypok. KBantoBast

68 busuKa. DIeMEHTBI aCTPOHOMHH U 1 27.05 bubmorexa [OK

' P ' https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUAA
OCHOBHOMU OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBePsIeMOro
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 MporpamMmmMmasl CpeaHETo oﬁmero OﬁpaSOBaHI/IH

10.1

JleMOHCTpHpOBAaTh Ha TpUMepax poib M MecTo (u3uku B
(hopMHUpPOBaHUN COBPEMEHHOHM HayyHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOH AESITEIbHOCTH

Jronen

10.2

Y4auTHIBaTh TPAHULIBI TPUMEHEHUS H3YYEHHBIX (PU3NIECKUX MOJIEIEH:
MaTepHajibHas TOYKa, MHEpLUAIbHAs CUCTeMa OTcuéTra, abCOIOTHO
TBEPZOE TENO, UICAIBHBIN I'a3; MOJEIH CTPOCHUS Ia30B, KUAKOCTEH U
TBEPABIX TEJI, TOYEYHBIM JJIEKTPUUYECKUUA 3aps] — IPU PELICHUU

(1)I/I3I/I‘IeCKI/IX 3aJa4

10.3

Pacnio3naBath pusnueckue sBieHUs (IIPOIECChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYJSIPHO-KUHETUYECKON Teopuu
CTPOEHHUSI BeLIeCTBAa M  AJIEKTPOAMHAMHUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE IBHUKEHHE, CBOOOIHOE TaJeHHE
TEJN, JBMKEHHE 1O OKPY>KHOCTH, WHEPIUS, B3aUMOCHCTBUE TEI;
muddy3us, OpOyHOBCKOE MABMKEHHE, CTPOCHHE KHUIKOCTeH U
TBEPABIX TeJ, HW3MEHEeHHe o0bEéMa Tel TMpUd  HarpeBaHUU
(oXnaXIeHUH), TEIJIOBOE pPABHOBECHE, HUCIApEHUE, KOHJICHCAIIUS,
IUTaBJICHWE, KPHUCTAIM3alMsl, KWUIIEHHe, BJIaXXHOCTh BO3/1YyXa,
MOBBIIIEHUE JIABJICHUS Ta3a MpPH €ro HarpeBaHuu B 3aKPBITOM
cocyzle, CBsSI3b MEXAYy I[apamMeTpaMu COCTOSIHHMS raza B

usomnponeccax; dJCKTprUu3anusa TCI, B3aHMOJICHCTBIE 3apsaa0B

10.4

OnuceiBaTh MEXaHHYECKOE JBIDKEHHE, HCHONb3Yys (U3UUECcKue
BEJINYMHBI: KOOPAMHATA, YTk, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UMIIYJbC Tela, KHHETUYECKas DJHEeprus,
MOTEHIMaJbHasl HSHEeprus, MexaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTh; TNpPH ONHCAHUHM MPABUIBHO TPAKTOBAaTh (U3NUECKUN
CMBICH HCHOJb3yeMbIX BEJIMYUH, MX OOO3HAYEHHS U €JAMHHULIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUUHY

C IpYIruMu BEIIMYNHAMU




10.5

OnwuceiBaTh H3Yy4EHHBIC TEIJIOBBIE CBOIMCTBA TEN U TEIJIOBBIE
SBJICHUS, WCTONB3ys (u3ndeckue BEIMYMHBL [aBICHHE Tasa,
TeMIlepaTypa, CpenHsAsl KHHETHYeCKash OJHEPrus XaoTHYECKOTO
JBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTh MOJIEKYIL,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHSS OSHEprus, pabora rasa,
K03()(HUIIMEHT MOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHUIATEINsl; IIPH
ONMCAaHWUHM  NPABWIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICI
UCTOJb3yEMBIX BEJIMYMH, WX O00O03HAUYEHUS M EAWHUIIBI, HAXOIHUTh
(GopMynbl, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIUYHMHY C

APYIruMHU BECIIMYUMHAM

10.6

OnucelBaTh M3y4EHHBIE DJEKTPUUYECKHE CBOWCTBAa BEILECTBA H
UIEKTPUUECKUE SIBJIIEHUS (IIPOLIECChI), HCMONb3Yys (U3NYECKHE
BEIMYMHBL:  JIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IMOJI, MOTEHUHUaJ, Pa3HOCTh IOTEHIMAJIOB; IpU
ONMCAaHWM  TPAaBWIBHO  TPAaKTOBaThb  (PU3MYECKUH  CMBICI
UCIOJb3yEeMBbIX BEJIMYMH, UX 0003HAUEHHs] U €AUHMUILBI; YKa3blBaTh
(opMyIbl, CBSI3BIBAIOLIME TAHHYIO (PU3UYECKYIO BETUUHHY C JPYTUMU

BCIMYMHaAMH

10.7

aHAJM3UpPOBaTh (PU3MUECKUE TPOLECChl W SBICHUS, HCHOIb3Ys
¢u3nvecKkre 3aKOHBI U TMPUHIIMIBL: 3aKOH BCEMUPHOTO TATOTEHHS, I,
I n I1I 3axonBl HBIOTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOU DHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIMII CYIIEPIIO3UIIMA CUJI, TPUHIIMII
PaBHOIIpaBUs HWHEPLUAIbHBIX CHCTEM OTCUYETa; MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpPeIHEW KMHETHYECKOW SHEPrHMH TEIUIOBOTO ABMKEHHUS MOJEKYJ C
aOCOJIIOTHON TeMIlepaTypoil, epBbI 3aKOH TEPMOJANHAMUKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsnaa, 3akoH Kynona; mpu sTOoM
pas3nuyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe

BBIPAKCHUC U YCIIOBUSA (FpaHI/ILIBI, 06J'IaCTI/I) MMPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIIUIIBI IEUCTBHUS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3MyaTh YCIOBUA HUX O€30MacHOro

HCIIOJIB30BaHHUA B HOBCCI[HGBHOﬁ KHU3HU

109

BBINONMHATE SKCHEPUMEHTHI 0 UCCIET0BAaHUIO (PHU3UUECKUX SIBICHHUH
" IpoUeCCOB C MCITIOJIB30BAHUEM IPSAMBIX U KOCBCHHBIX H3MepeHHI7I;
pH 3ToM (HOopMyIIHpOoBaTh MpodIemMy (3aady) U TUIIOTe3y Y4eOHOTo
OKCHEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

0o0opynoBaHusl, MPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBO/IbI




10.10

OcymiecTBiATh TpsSMbIE U KOCBEHHBIE H3MEPEHUS (PH3HMUECKUX
BEJIMYMH; TIPU 3TOM BHIOMPATh ONTHMAIBHBIA CIIOCOO M3MEpPEHHS U

HCIIOJIB30BaTh U3BCCTHBHIC METOAbI OLICHKH HOFpeHIHOCTeﬁ H3MCpCHHI>i

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMU BETUYMHAMU C
HCIIOJIb30BAHUEM TIPSMBIX H3MEPCHHH; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl IOJYYCHHOH 3aBUCHMOCTH
(hM3HYECKUX BETUYHH B BHJIC TAOIHII U TPaHKOB, IeTIaTh BEIBOJIBI 10

pe3yibTaTaM UCCICI0BaAHUA

10.12

Cobnromate mpaBuiaa 0€30MacHOrO TpyAa IMpPH  MPOBEICHHUU
UCCIIEOBaHUI B paMKax y4eOHOTO SKCIEpUMEHTa, YydeOHO-
MCCIIEI0BATEIBCKON U MPOSKTHOM AEATEILHOCTH C MCIOJIB30BAaHUEM

W3MEPUTENBHBIX YCTPOUCTB U JIA00OPaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a1aun ¢ SBHO 3aJIaHHON (PM3HYECKOM MOJECIIBIO,
WCTIONB3Ysl (PU3MUYEcKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalIM3a
YCIIOBUSL 3a/1a4ydl  BBIOMPATh (PU3NYCCKYI0O MOJIETb, BBIICIATH
(bu3nueckre BeTUYUHbBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PelICHHUS,
MPOBOJUTHh pacyY€Thl M OLEHUBATh PEATBHOCTh IOJIyYEHHOTO

3HAYCHUS (PU3NICCKON BEIIMIMHBI

10.14

Pemlare  kauecTBeHHbIE ~ 3aJayd:  BBICTpaMBaTb  JIOTMYECKHU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUIN C ONIOPON HA U3yYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

10.15

Wcnonp3oBath mnpu pemieHnd Y4eOHBIX 3a4ad COBPEMEHHBIE
MH(GOPMAIIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUpPOBAaHHSA,
UHTEpHpEeTalluyd M MpeJCTaBIeHHUs] y4eOHON M Hay4dHO-TOMYJISIpHON
nH(pOpMaLIUY, TOTYYEHHOW U3 PA3IMYHBIX HCTOYHUKOB; KPUTHUECKH

AHAIIM3UPOBATD ITOJTYHYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoUTE MpUMEPHl BKJIaJa POCCUMCKUX M 3apYOEKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAyKH, 00ObSICHEHUE TIPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Wit

10.17

Hcnonb3oBaTh TeopeTHueckue 3HaHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HH 1A OOecreyeHus: O€30MacHOCTH Tpu  OOpalieHun C
npubopaMu M TEXHUYECKHMMM YCTPONCTBAMH, JIsi COXpPaHEHHs
3I0pOBbS M COOJIOACHHUS HOPM OKOJOTHYECKOTO TIOBEICHUS B

OKpY>Karolleu cpene

10.18

PaGorats B rpymiie ¢ BBIMOJIHEHUEM Pa3IMUHBIX COLUATIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy TPYNNbI, PAlMOHAIBHO  PACHpPENeNATh

00s3aHHOCTU H IUIAaHUPOBATh ACATCIBHOCTE B HECTaHAAPTHBIX




CUTyalluiaX, aACKBATHO OLICHMBATHL BKJIAJ KaXI0ro M3 Y4YaCTHUKOB

IpYNIbl B PElIEHUE paccMaTpuBaeMoi mpooOIeMbl

11 KJIACC

Kon
NpoBePsIeMOro
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 MporpaMmmMmasl CpeaHEro oﬁmero OﬁpaSOBaHI/IH

11.1

JleMOHCTpUpOBaTh Ha TIpUMEpPaxX poJib U MeCTO (U3UKU B
(hopMUpOBaHHH COBPEMEHHON HAyYHOW KapTUHBI MHUPA, B Pa3BUTHHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOU JI€ATEIbHOCTH

J'IIOI[@fI, OCIO0CTHOCTh U €ANHCTBO (I)HSquCKOﬁ KapTHUHBI MUpa

11.2

Y4auTHIBaTh TPAHUIIBI IPUMEHEHUS H3YUYEHHBIX (PH3HUECKUX MOJIEIICH:
TOYEUYHBIN JIEKTPUUECKUN 3apsil, sIepHas MOJENb aTOMa, HyKJIOHHAs

MO/IEJIb ATOMHOTO sI/Ipa IPY pPeHIeHnH (PU3HUECKUX 3a1aq

11.3

Pacno3naBathk (uzmdeckue sBaeHUs (IIPOIECChl) U OOBICHATH X Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKH W KBaHTOBOH  (DH3HKH:
ANEKTPUYECKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICHCTBHS ~ TOKa,  B3aMMOJICHUCTBHE  MArHUTOB,
AJIEKTPOMArHUTHAsE MHIYKIUS, JEHCTBHE MArHHTHOTO IIOJIA Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsi, 3JIEKTPOMAarHUTHBIE
KoJeOaHUs W BOJHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHCHHUE CBETA,
OTpakeHHe, TperoMieHue, uHTepdepeHus, audpakuus u
MOJIApU3allvsl CBETA, JUCTIEPCUsi CBETa, (POTOANEKTpUUIECKUit YPeKT
(boTtoapdexT), cBeTOoBOE NaBlieHHE, BO3HUKHOBEHHE JMHEHYATOTrO
CIEeKTpa aromMa BOJIOPOJa, €CTeCTBEHHas ¥ HWCKYCCTBEHHAs

PaaAnOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOWCTBA BeMmECTBA (IJIIEKTPUUICCKUE,
MarHuTHbIE, ONITUYECKHUE, INEKTPUUECKYIO TPOBOANMOCTD PA3TUYHBIX
cCpel) © DIEKTPOMArHUTHBIE SBJICHHUS (IIPOLIECCHI), HCIOIB3Ys
¢u3nueckne BEIWYMHBL: DJIEKTPUYECKMH 3apsil, Ccujla TOKa,
AJIIEKTPUUECKOE  HANpPSHKEHHE, DIIEKTPHUYECKOE  CONPOTHBIICHUE,
pasHocTh noreHiuanos, J/IC, pabora Toka, HHAYKIUS MarHUTHOTO
monisa, cuna Awmmepa, cuna JlopeHiia, WHIYKTHBHOCTh KaTYIIKH,
OHEPTUA JJICKTPUUCCKOIO U MAarHUTHOTO noneﬁ, nepuoa U 4actora
KoJieOaHuH B KOJIeOaTeTbHOM KOHTYPE, 3apsi/i ¥ CHJia TOKA B MPOIIECCe

FapMOHMYECKUX  DJIGKTPOMArHUTHBIX  KosiebaHuii,  (okycHoe




PaCCTOSAHHUC U ONTUYCCKasA CHUJia JIMH3bI, IIPHU OIMMCAHUHW HNPABUIIBHO
TPaKTOBATh (1)I/ISI/I‘I€CKI/H>'I CMBICJI HCIIOJB3YEMBIX BCJIWYHMH, HX
0003HAYCHUS H CAWMHUIIBI, YKa3bIBAaTb (bOpMy.]'IBI, CBA3BIBAOIINEC

JTaHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BETMUUHAMHU

11.5

OnucelBaTh HM3y4YCHHBIC KBAHTOBBIE SIBICHHA M IIPOLIECCHI,
UCTONB3ysd (PU3UYECKUE BEIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUJTMHA BOJHBI M YacTOTa CBETA, SHEPIUS U UMITYJIbC (OTOHA,
[IEPUOJ I10JIypacIiajia, SQHEPrusl CBsI3M aTOMHBIX sJep; IIPU ONUCAHUU
IIPaBUIBHO  TPAKTOBaThb  (PU3MYECKHH CMBICI  HCIOJb3YEMBIX
BEIMYMH, HMX O0003HAUEHUS W EOUHMILBI, YyKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (HU3UYECKYI0 BEIUYMHY C JAPYTHMH

BCJIIMYNHaMU, BBIYUCIIATh 3HAYCHUC (bHBH‘ICCKOfI BCJIIMYHWHBI

11.6

Ananmu3upoBaTh (PU3MYECKHE TIPOLECCHl M SBJICHUS, HCHOIB3Ys
¢usznvyeckne 3aKOHBI M TPUHOMIBL: 3aKk0OH Owma, 3aKOHBI
IIOCJIEZIOBATEIBHOTO M IAapajuIeIbHOTO COEAVHEHHS IPOBOJHUKOB,
3aKkoH /xoyins — JleHna, 3aK0H 3JIEKTPOMArHUTHON MHAYKIIMH, 3aKOH
MIPSIMOJIMHENHOTO PaCIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHHE OWHIITEWHa IS
¢doroapdexra, 3aKOH COXpaHEHUS DSHEPrUM, 3aKOH COXPaHEHUs
UMITyJIbCa, 3aKOH COXpPAHEHMsS DJCKTPUYECKOIO 3apsna, 3aKoH
COXPaHEHHMs  MAacCOBOTO  4YHMCJIa, IOCTynarel bopa, 3akoH
pPaAMOaKTUBHOIO pacmaja; IpH 3TOM  pa3iavyaTb CIOBECHYIO
(opMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BbIPaKEHUE U YCIIOBUS

(rpanuIBl, 006JaCTH) TPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOpa HWHAYKIHWHW MArduTHOI'O IIOJIA

MIpOBOAHHKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTpOI/ITB 1 OIIMChIBATh I/I306pa)KeHI/Ie, co3gaBacMoO€ IIIIOCKHUM

3€pKaJIOM, TOHKOU JIMH30M

11.9

BEIONTHATE SKCIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PH3UUECKUX SBIICHHNA
U TIPOLIECCOB C UCIOJB30BAHNUEM MPSMBIX U KOCBEHHBIX M3MEPEHUN;
IpH 3TOM (HOpMYIHPOBATh MpodIEMy (3a1a4y) ¥ THIIOTE3y Y4eOHOTro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEATI0KEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTDL OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOJBI

11.10

OcymiecTBiATh TpsSMbIE U KOCBEHHBIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEpPEHUsS U

HCIIOJIB30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOTpCHJHOCTCﬁ H3MCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIMUMH C UCITOJIb30BAHUEM

NPSAMBIX ~M3MEPEHHW; TMPU OTOM KOHCTPYHpPOBAaThb yCTAHOBKY,




(uKCUpOBaTh PE3YNbTAThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UUECKHX
BEJIMYMH B BUI€ TaOIHI ¥ rpahUKOB, A€IaTh BEIBOJIBI 10 pe3yJbTaTaM

HUcciIcaoBaHus

11.12

Cobmromate mpaBwia 0e30MacHOrO TpyZAa IMpH  MPOBEACHUU
UCCIIEOBaHUH B paMKax Y4eOHOro OKCHEPHMEHTa, Yy4eOHO-
MCCIIeIOBATEIbCKON M MPOSKTHOM JIESTENBHOCTH C MCIOJIB30BaHHEM

M3MEPUTENBHBIX YCTPOICTB U JIAOOPaTOPHOTO 00OPYAOBaHHUS

11.13

Pemrate pacu€rHble 3a7a4u ¢ SBHO 33JJaHHOH (hPU3NYECKON MOJIEINBIO,
UCTOJB3ysl (PM3MUYECKHE 3aKOHBI M IMPHHIIUIBI;, HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/1auydl  BBIOMPATh (PU3UYECKYI0 MOJEb, BBIICTATH
(du3nuecKkre BeTUIUHBI U (OPMYIIbI, HEOOXOAUMBIC IS €€ pelIeHus,
MPOBOJIUTh PACYEThl W OICHHUBATH PEATBHOCTh ITOJyYCHHOTO

3HAa4YCHUA (I)HSHHGCKOﬁ BCIIMYHHBI

11.14

Pemlarp  kayecTBEHHbIE ~ 3aJayd:  BBICTpAWBaThb  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKJACHUIN C ONIOPON HA U3yYEHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonp3oBare IMpU pelIeHUH Y4eOHBIX 337ad COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJOTMH JJISi TOWCKA, CTPYKTYPHPOBAHMSA,
UHTEpIpeTaluy U MpeJCTaBICHUs y4eOHOH M Hay4YHO-IONYJISIpHON
nH(pOpMalNH, OTYYEHHON U3 pa3IMYHbIX HCTOUHUKOB; KPUTHUECKU

aHAJIM3UPOBATH OJIY4aeMYH0 HH(POPMALHIO

11.16

O0OBICHATH IMPUHIUIIBI JIENCTBUSA MalllnH, HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB; pa3jiniaTtb yCJIOBUA HX 0€30I1aCHOr0 HUCIIOJIb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apYOEKHBIX YUEHBIX-
(hU3HKOB B pa3BUTHE HAYKH, B 00bSICHEHHUE MTPOLIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Wit

11.18

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHON
KHU3HM Juid  oOecredeHHss O€30IacHOCTH TpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKHMMM YCTPOMCTBAMH, MJII COXpaHEHUs
3I0pOBbsl M COOJIFOJICHHS HOPM DKOJIOTMYECKOTO IOBEICHHS B

OKpY KaloLLEeH cpesie

11.19

PaGorate B rpyIe ¢ BHIIOJIHEHUEM Pa3INYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy TPYMNIbI, PalUOHAIBHO  paclpenessTh
0053aHHOCTH ¥ IUIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHHIX
CUTyallUsiX, aJCKBATHO OLICHMBATh BKJAJ KaXkJ0r0 M3 YYaCTHUKOB

TPYIIIBI B peIIeHHE paccMaTpUBaeMON POOIEMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3neia

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAaHUA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bI IO3HAHUS OKpYXkarolero mupa. Poib
JKCIIEPUMEHTa M TEOPHUM B  IIpolecce

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PHU3HKE

1.2

MogpenupoBanue (GU3NYECKUX SBICHUA U
MIPOLIECCOB. Hayunsie TUITOTE3HI.
@usnueckue 3aKOHBI U TEOpUM. |'paHUIIBI
IIPUMEHUMOCTH (GU3MUECKUX  3aKOHOB.
ITpunnun coorserctBusa. Poinb u  Mmecto
¢u3ukyn B (QOPMHUPOBAHUU  COBPEMEHHOMH
HAay4yHOW KapTHUHBI MHUpA, B IPAKTHYECKOU

NEATEILHOCTH JIIOACH

MEXAHUKA

#HHHParHH#KITHEMATUKA

Mexanuueckoe IBUKECHUE.
OTHOCHUTEIHLHOCTD MEXaHHUYECKOTO

nBrxeHus. Cucrema orcuéra. TpaekTopus

2.1

[Tepemenienue, cKOpocTh (CpeHss CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) W YCKOpEHHE
MaTepualbHOM TOYKHM, UX MPOEKIIMH Ha OCH
CUCTEMBI KOOpJMHAT. Crnoxenue

MEPEMELEHUI U CII0KEHUE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBUJKECHHUE. I'padpuku
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUs, IIyTU u NepPEMEILECHUS

MaTepHaHBHOﬁ TOYKH OT BpEMCHU




CBobonHOe nageHue. Y cKopeHue

CcBOOOIHOTO MAJACHUS

2.15

KpuBonuneirinoe nBuxeHue. PaBHOMepHOe
JIBWKEHUE  MaTepualbHOW  TOYKH IO
OKPYKHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. [epuon u yacrora.

LleHTpOCTpPEMUTEIBHOE YCKOPEHUE

2.1.6

TexHuueckue  yCTpOMCTBA:  CIIMIOMETP,
JBIKCHUE CHApsIOB, LIETIHBIE U PEMEHHbBIE

nepeaayn

[NpakTuyeckue padoTHL N3mepenne
MIHOBEHHOH  cKkopoctu.  MccienoBanue
COOTHOIICHUSI MEXITy Iy TSIMH,
NPOWICHHBIMHU TEJIOM 3a MOCJICI0BATEIIbHbIC
paBHbIE  MPOMEXKYTKM  BPEMEHH  MpH
PaBHOYCKOPEHHOM JIBU)KCHHH C HA4albHOM
CKOPOCTBIO, ~ paBHOW Hymwo. M3ydeHue
JABMOKCHHUA IIapHUKa B BSI3KOI KHUOKOCTH.
W3yyeHne [IBWKEHHS Tela, OpPOIIECHHOTO

T'OpHU30HTAJIBHO

22

#HPart## TMHAMUKA

221

IIpyHIMII ~ OTHOCHUTEIBLHOCTHU lanmunes.
IlepBbiii 3akoH Hprorona. MHepunanbHble

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3unuu

CUII

223

Bropoii 3akoH HproTOHA 1151 MaTepranbHON
TOYKM B HHEPLUUAIBHOM CHCTEME OTCUETa
(MUCO). Tpernit 3akoH Herlorona g

MaTCpHaAJIbHBIX TOUCK

224

3akoH  BcemMupHOro  TaroreHus.  Cuia
TskecTh. IlepBas KocMmHueckass CKOPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH I'yka




226

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIKEHHUS U CWla TPEHUS  IOKOS.
Koaddurment tpenus. Cuiia cOnpoTUBICHUS

IIpr ABHKEHUH TEJIA B X)KUAKOCTH HUJIM Ia3c

227

[TocTynarenbHOE U BpalaTeabHOE IBUKEHUE

abCOIFOTHO TBEPIOTO Tela

228

MoOMEHT cHJIbl OTHOCUTEJIBHO OCH BpPAILIEHMUS.
IIneqo cunsl. YCiioBHs paBHOBECHS TBEPAOTO
tena B UCO

229

Texaudueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuueckue padotel. 3ydeHne ABM>KEHUS
Opycka 10 HAKJIOHHOM IIJIOCKOCTH TOJ
JeicTBUEM HecKoybkux cuil. MccienoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX
B AeQopMUpPYEMOii MPY>KUHE U PE3UHOBOM
oOpaslie, OT BeNMYUHBI UX JePOpMalUu.
HccnenoBanue YCIIOBUI paBHOBECHS

TBépI[OFO TCJa, UMCHOIICTO OCh BpalllCHHA

23

##HPari##3AKOHDBI COXPAHEHNM S B MEXAHUKE

NMiynsc MaTepuanbHOM TOYKHM, CHCTEMBI

2.3.1 MaTepUalbHBIX TOYeK. MMmmynbc cunel u
M3MEHEHUE UMITYJIbca Tella
3 3akoH coxpaHeHus umnyiasca B HCO.
o PeakTuBHOE IBHXKEHHE
233 Pabota cuibl
234 MOIIHOCTE CHIIBI
5 Kunernueckass  sHeprus  marepuanbHOU
3 TOYKHU. TeopeMa 0 KHUHETHYECKOM SHEPTUH
ITorenumaneHas sHeprus. [loTeHumanbHas
236 SHEPIUs yIpyro nedopMupoBaHHOM

npyxkuHbl. [loTeHnManbHass >Heprus Tena

BOJIM3U MMOBEPXHOCTU 3eMIIH




HOTCHI_[I/IaJ'IBHBIC U HCIIOTCHIMAJIBbHBIC CHUIIBI.

CBa3p pa6OTBI HCIIOTCHOHUAJIBHBIX CHII C

2.3.7 MU3MEHEHHEM MEXaHUYECKON SHEpIrun
CHUCTEMBI Tell. 3aKoH COXPaHECHHUS
MEXaHUYECKOHN dHEPIUH

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4eckue ycTpoMCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOIIEp, IIPYKUHHBIN ITUCTOJIET

[TpakTudeckue paboTel. M3ydeHue cCBs3H

5310 CKOpOCTEH Tel IpU HEyNpyroM  yziape.

HccnenoBanue CBsi3M  pabOTBI  CHIIBL  C

H3MEHEHHEM MeXaHNYeCKOH OHCPI'uU TCja

MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

3.1.1

OCHOBHBIC ~ TOJOXKEHHUS  MOJEKYJISPHO-
KUHETHYECKOU TEOPUH. BpoyHoBckoe
newkenue. uddysus. Xapakrep nBrkeHus

u B3aHMOHeﬁCTBHﬂ qaCTull BEIICCTBA

3.1.2

Mopnenn cTpoeHust raszoB, KUAKOCTEH U
TBEPABIX TeN U OOBSCHEHHWE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJAEIEH

3.13

Macca wmonekyn. KonudecTBo BeniecTna.

[TocTostHHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.1.5

Mogens  upeanbHoro  rasa.  OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON

TCOpHUU UJACATIBHOI'O T'a3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpeaHen
KUHETHYECKON SHEPIUU TEIJIOBOTO
JIBWXKeHUs vacTtull rasza. [llkama Temneparyp

KenbpBuna

3.1.7

VYpaBuenne Kianeiipona — MeHzaeneesa.

3akoH [lanpTOoHA




3.1.8

["a3oBble 3aK0HBI. M30mporieccsl B na€aaIbHOM
ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA!

u30TepMa, U30X0pa, H300apa

3.1.9

TexHuueckue  ycTpOHCTBa:  TEPMOMETD,

G6apometp

3.1.10

[TpakTuyeckue paboTsl. M3mepenue macchl
BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue
3aBUCUMOCTH MEXTy napameTpaMu

COCTOSAHUA Pa3pCIKCHHOI'O I'a3a

32

OCHOBbI TEPMOJIMHAMUKHA

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHsI
DHEPIHusi TEPMOJUHAMUYECKONW CHCTEMBI U

CIIOCOOBI €€ U3MEHEHHS

322

KonmgectBo Temnotsl u pabora. BayTpenHnsis

OHCPIusa OJJHOATOMHOI'O NACAJILHOI'O Ira3a

323

Bunpl Temionepenaun: TEMJIONPOBOIHOCTS,
KOHBEKIIMSI, u3lyuyeHue. TermnoéMKocTh Tena.
VYenpHast TEMJIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCINJIOTHI IIPU TCILIOIICPCaAAdYC

324

[TepBrrii 3aKOH TEPMOJIMHAMHUKH.
[Ipumenenue NEPBOTO 3aKOHa
TEPMOIUHAMUKH K U30IPOLIECCAM.

I'paduueckas nnTepnperanus paboThl raza

325

TeruoBble MammHbl. [IpuHUMNBL IelcTBHUS
TEIUIOBbIX MalIuH. [IpeoOpa3zoBaHus sHEPrUH
B TeWIOBbIX MammHax. Koaddunuent
nonesHoro  aedctBus  (nanee —  KILJ)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocts mpoLeccoB B IPUPOAE.
TemnoBble  nBUTarenu.  OKOJOTMUYECKUE

pO0JIEMBI TEIUIOOHEPTETUKU

3.2.7

TexHunueckne YCTpOMCTBA: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIbHUK, KOHAUITHUOHEP




328

[TpakTryeckue paboTHI. W3mepenue

YAEIBHOM TEIIOEMKOCTH

33

##Pari## Al PEIATHBIE COCTOAHUS BEHLIECBA. ®A30BBIE

I[NEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KOHJICHCAIIUS.
Hcnapenue u kureHue. YenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

332

AOCOI0THAS U OTHOCHTENIbHAS BJIAXKHOCTD

BO3ayxa. HaceleHHslii nap

333

Teépmoe  Ttemo.  Kpucramimdeckune u
amMopHbBIe TeNma. AHU3OTPONHS CBOWCTB
KpUCTAJLJIOB. Kunkue KpUCTAJLIBI.

CoBpeMeHHbIE MaTepUalbl

334

IInaBnenue wu KpuUucCTaJluIM3alusl. YV nenbHas

TCIJI0TA I1JIaBJICHHUA. Cy@]’[HMaHHfI

335

VYpaBHeHue TEII0BOTO OanaHca

3.3.6

TexHuueckue yCTpPOWCTBA: TUTPOMETP U
MICUXPOMETP,  KAIOPUMETP,  TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MaTepUaiOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH

3.3.7

IIpakTnueckue paloThI. N3mepenune

BJIAKHOCTH BO3/yXa

SJIEKTPOJJMHAMUKA

4.1

#HH#HPartH# I JIEKTPOCTATUKA

4.1.1

OnexTpu3anus Ten. DJNEKTPUUYECKUI 3apsi.

JIBa Bua DIIEKTPUYECKUX 3apsI0B

HpOBO}IHI/IKI/I, JUIJICKTPUKHU n

MIOJIYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI IEKTPHUIECKOTO 3apsiia

4.14

B3aumopeiictBue 3apsaaoB. 3akoH Kynona

4.1.5

Onextpuyeckoe  mone.  Hanpspk€HHOCTB

QJICKTPHUICCKOT'O I10JIA. HpI/IHI_II/Il'I




cynepno3uuuu. JluHMM ~ HanpsLKEHHOCTH

SJICKTPHUYCCKOTO IO

4.1.6

PaGora cun SJICKTPOCTATHUYCCKOI'0  I10JIA.

Ilorenuuasn. Pa3HocTh MOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B IOCTOAHHOM
ANIEKTPUYECKOM  moje.  JIudnexTpuyeckast

IMPOHUIIAEMOCTD

4.1.8

DNEKTPOEMKOCTb. Konnencarop.
OneKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.

:‘)HCpFI/Iﬂ 3apsAKEHHOI'O KOHACHCATOpa

4.19

TexHuueckue ycTpOWCTBA:  AJIEKTPOCKOT,
AIIEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE ANEKTPOIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYMHBIN IPUHTED

4.1.10

[IpakTrueckue paboThLI. H3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEAX

YcaoBus CYILIECTBOBAHUA IIOCTOSAHHOI'O

4.2.1 AIIEKTPUUYECKOTO TOKAa. VICTOYHHMKHM TOKa.
Cuna Toka. [TocTossHHBIN TOK
422 Hanpspkenne. 3akon Oma [ui ydacTka Lenu
423 DNEeKTPUYECKOE COMPOTHUBIICHHE. Y AETBHOE
o COINPOTHBIICHUE BELIECTBA
424 ITocnenoBarensHOE, napajuIeNIbHOE,
o CMEIIaHHOE COeIMHEHNE MPOBOAHUKOB
Pabota snexTpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenua
4.2.6 MoIHOCTb AJIEKTPUYECKOTO TOKA
anekTponaBrkymmas cuia (mamee — JJC) u
427 BHYTPEHHEE  CONPOTUBJIEHHE HCTOYHUKA

ToKa. 3akoH Oma [ MOJHOU (3aMKHYTOM)

BHeKTpH‘{CCKOﬁ OCIIN. KOpOTKOe 3aMBIKaHHUEC




428

ONEeKTpoHHas  MPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTH  CONPOTHUBIICHUS
METAJLIOB oT TEMIIEPATYPBI.

CBepXIpoBOIUMOCTh

429

DJIeKTpUYeCKUil TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoIHUKH. CobcTBeHHAs u
pUMecHast MIPOBOTUMOCTh
MOJTYIPOBOIHUKOB. CBOKMCTBA p-n mepexo/a.

[TomynpoBOTHUKOBBIE TPUOOPHI

4.2.11

ONEKTPUYECKUI  TOK B AJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JIUCCOITHALINS.

DNEeKTPOIN3

4.2.12

DJNIEKTPUYECKUI TOK B raszax.
CaMOCTOITEIBPHBIA W HECAMOCTOATEIbHBIN
paspsia. Pa3nuyHbie TUIIBI CAMOCTOATEIBLHOTO

paspsiaa. Mosaus. [1nazma

4.2.13

TexHudyeckne  yCTpOMCTBA:  aMIIEpPMETP,
BOJITMETP, PpEOCTAaT, MCTOYHHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE puOOpHI,
AJIEKTPOOCBETUTENBHBIE puoOpBI,
TEPMOMETP  CONPOTHUBJICHMS, BAKyyMHBIN
JMOJl, TEPMUCTOPBI U  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBI)II\/JI Au04, raJlIbBaHUKa

4.2.14

IIpakTnueckue paboThI. N3yuenue
CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

U3mepenne OJIC ucTtoyHMKa TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmronenue

QJICKTPOJIN3a

11 KITACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

SJIEKTPOJJMHAMUKA




4.3

##HPari#M AT HUTHOE I1OJIE. OQJIEKTPOMAT'HUTHAA

MHJTYKLUS

4.3.1

ITocTosiHHBIE MarHUTEL. B3aumonencTeue

IIOCTOAHHBIX MarHuTOB

432

MaruutHoe mosie. BekTop MarHuTHOM
uHAyKIuu.  [lpuHoMn — cynepro3uiuu.
Jluaum marnutHOM uHAykuuu. Kaprtuna
JUHUA  MAarHUTHOM  UHAYKLIHMHA  IIOJIA

IIOCTOSAHHBIX MarHuTOB

433

MarsuTHO€E 110JI€ IIPOBOJHUKA C TOKOM.
KapTuna nuHMN 1OJIS1 ATMHHOTO MPSMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMKA, KATYIIKHM € TOKOM. OIBIT
Opcrena. B3aumopeiicTtBue npoBOAHUKOB

C TOKOM

434

Cuna Amriepa, € MOJyJb U HalpaBlieHUE

435

Cuia Jlopenta, eé MOZYJIb u
HarpaBjeHue. JIBrkeHue 3apsKEeHHOM
YaCTHUIIbI B OJJHOPOJHOM MAarHUTHOM IIOJIE.

Pabota cuiibl Jlopenna

4.3.6

SIBneHue 3JIEKTPOMarHUTHOM MHIYKIIUU

4.3.7

IToTok BCKTOpPa MarHuTHOM WHAYKIINN

4338

SHC WUHAYKIHH. 3aKoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU q)apaz[eﬂ

439

BuxpeBoe anekrpuyeckoe mozne. I/C
UHAYKIUK B TPOBOJHHKE, JBHKYIIEMCS
HOCTYHATEeIbHO B OJTHOPOJTHOM

MAardsuTHOM IIOJIC

4.3.10

IIpaBuno Jlenua

4.3.11

NHIyKTUBHOCTS. SIBnenue

camonHaykuu. 9J1C caMmonHayKInn

4.3.12

3Hepr1/1${ MAargiMuTHOr0O IIOJIsI KaTYIOKHU C

TOKOM

4.3.13

3JICKTpOMaFHI/ITHOe I1oJIC




TexHudeckue YCTpPONCTBA: IIOCTOSIHHBIC

MarHuThl, ANIEKTPOMArHUTEI,
4.3.14 3JIEKTPOIBUTATENb, YCKOPHUTEIHN
AIIEMEHTAPHBIX YaCTHI], WHAYKIIMOHHAS
neyb
IIpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TMOJS KaTyIIKd C TOKOM.
4315 HccnenoBanne [eHCTBUS IMOCTOSIHHOTO

MarsurTa Ha PaMKy C TOKOM.
HCCJ’IGI[OB&HI/IG SIBJICHUSA

BHCKTpOMaFHHTHOﬁ HHAYKIUH

KOJIEBAHUMA 1 BOJIHbI

5.1

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarensHas cucrema. CB0OOOIHEIE
KoseOanusa. ["apMoHHYeCKHe KOJeOaHHs.
[lepron, dacrora, ammuutyga U ¢asza

KoJeOanuit

5.12

[IpyxuHHBI MasTHUK. MaTemaTnueckui

MassiTHUK

5.13

YpaBHEHHE TapMOHHYECKHX KOJIEOaHU.
Kunemarundeckoe u IUHAMHYECKOE

OIIMCAaHHUE KOJIeOATEILHOTO JABHIXKCHU A

5.14

IIpeBpamenue SHEpruu IIpH
rapMOHMYecKux  KosebaHusx.  Cszb
AMILTATY/]IBI Kosie0aHui HCXOTHOU
BEJIMYMHBI C aMIUIUTYIaMU KOJleOaHui e€

CKOPOCTH M YCKOPEHHUS

Konebatenbuplii  koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHMS B
UICATBHOM  KOJe0aTelbHOM  KOHTYpe.
AHanorus MexXIy MEXaHWYeCKUMH U
AIIEKTPOMAarHUTHBIMA KOJICOaHHSIMU.

®opmyina Tomcona




5.1.6

3aKOH COXpPaHEHUs SHEPIUU B UJCATbHOM

K0J1e0aTeIbHOM KOHTYPE

5.1.7

BreinyxneHHbie MEXaHU4YECKIE
KoJIe0aHMUsL. Pe3onanc. Pe3onancuas
KpHUBasl. BreinyxeHHbIC

SJICKTPOMAarduTHBIC KoJIeOaHMSI.

5.1.8

[lepemennbii  ToK. CHHYCOMIATBLHBIN

MePEMEHHBIN TOK.

5.1.9

MoruHoCTh [IEPEMEHHOI0 TOKA.
AMIIUTYIHOE U JIEHCTBYIOIECE 3HAUCHUE

CHJIBI TOKA W HAIIPSIZKCHUSA

5.1.10

Tpanchopmarop. IIpownsBojcTBO,
nepeaaya u norpediaeHne dMeKTPUIECKOM
SHEPruM. OKOJOTMYECKHE PHUCKH IIpU
MPOU3BOACTBE JJIEKTPUYECKON SHEPIUH.
KynesTypa HCTIOJIb30BAHUS

QJICKTPOSHEPTIHUHA B HOBCG,Z[HCBHOﬁ KU3HU

5.1.11

TexHudeckne ycTpoHCTBa: ceiicMmorpad,
IICKTPHYCCKHUI 3BOHOK, JIUHUH

QJICKTpo1cpcaad

5.1.12

[Tpaktnueckue paGotel. MccnenoBanue
3aBHCUMOCTH MepHoJia MalbIX KoieOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCChI
rpy3a. MccienoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATENBHO
COEIMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U

pesucTopa

52

#H#HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepumoa. CkopocTb
021 pacTIpOCTpaHeHHs] W JUIMHA  BOJHBL
[Toriepeynsle U MPOIOIBHBIE BOJIHBI
599 ###Par#### ntepdepennus u audpaxus

MEXaHHNYCCKHUX BOJIH




523

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa.

Bricora Tona. TemOp 3Byka

524

DNEKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUS
U3JIy4EHUsI  DJIGKTPOMArHUTHBIX  BOJIH.
B3anmnas opuenrainus BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHE B BAKYyM€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeIOMIICHHUE, TIOJIAPU3aLus,
mudpakius, uHTepdepennus. CKopocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxaina DIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne IEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUIIBI PAIUOCBSI3H U TEIEBUICHHUS.
Paguomokarusi. DNEKTPOMarHuTHOE

3arps3HEHUE OKPYKAOUIEN CPEJIbI

5.2.8

TexHu4yecknue ycTpoHCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YABTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEJULUHE,
pagap, paguONpPUEMHHK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

53

H##HParH#HOIITUKA

5.3.1

[TpssmonuHenHoe pacnpocTpaHeHue

CBeTa B OJIHOpOAHOM cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
ceera. [ToctpoeHne n300paXkKeH i B TTIOCKOM

3epKae

533

HpeJ'IOMJIeHI/Ie cBeTa. 3aKOHBI MMPCIIOMJICHUS
CBCTa. AOCONIOTHBIHM IIOKa3aTciib

MIPEIOMIICHUS

534

ITonuoe BHYTpPEHHEE OTPaKEHHE.
IIpenenbHbIN yroyl NOJHOTO BHYTPEHHETO

OTpaKCHUMA




5.35

Hucnepcus cera. CIIOXHBIA — COCTaB

6emoro cBera. LIer

5.3.6

Cobuparonye ¥ paccerBarolIne JUH3BI.
Tonkas nuH3a. DOKyCHOE PACCTOSIHUE U
ONTHYECKass CWia  TOHKOW  JIMH3BL
[TocTpoenue H300paKeHU I B
COOMPAIONINX U PACCEHUBAIOLINX JIMH3AX.
dopmysia TOHKON JMH3bL. YBEJIWYEHUE,

aBaeMoO€ JTUH30U

5.3.7

[Tpenensr PUMEHUMOCTH

r€OMETPUYECKON ONITUKHU

5.3.8

Wutepdepenius  cBera. KorepeHTHbIE
HCTOYHHUKH. YcaoBust HaOII0ICHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHLIX KOI'€pCHTHBIX HCTOYHHNKOB

539

Hudpakmuss  cera.  JudpaxumonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MAaKCUMYyMOB pu MaJCHUN
MOHOXpPOMaTH4YECKOTO cBeTa Ha

TU(GPaKIUOHHYIO PEIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHudeckne yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmapar, MPOEKLUUOHHBIA amnmapar,
MHUKpPOCKOII,  TEJIECKON,  BOJOKOHHAs
ONTUKA,  JU(QPAKIMOHHAA  peléTKa,

TIOJIIPOU/T

5.3.12

[IpakTnueckue  pabotel.  M3mepenue
nokasaress npenomienus. MccinenoBanue
CBOMCTB  M300pakeHM B  JIMH3aX.

Hab6nronenune nucnepcuu ceera

BJIEMEHTHI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTU

6.1

['paHHIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXAHHKHU. [Toctynatsl TEOpUU

OTHOCHUTCIIBHOCTH: HWHBAPUAHTHOCTDb




MOAYJIsT CKOPOCTHU CBCTa B BAKYYMC,

MPUHIUIT OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.
33M€IIJICHI/IG BpEMCHU M COKpalICHHUC

JUIMHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBsi3p Macchl C SHEPrueil U UMITYJIbCOM

CBOOOIHOW YaCTUII. ODHEPrus IOKOs

CcBOOOJHOM YaCTULIBbI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTHI KBAHTOBOU OIITUKU

@®oronbl.  Dopmyna Ilmanka  cBsA3M
SHepruu (oToHa C ero YacTOTON. DHEeprus

" UMITYJIbC (bOTOHa

OTtkpbITHE u HCCIIEIOBAaHUE
dororddekra. Onbiter A.I'. Cronerona.

3akoHsbI poToddhhexTa

7.1.3

YpaBHeHue OHHIIITEHA VIS

doroapderra.  «KpacHas  rpaHHIAN

doroaddekra

7.14

Hasnenue ceera. Onwitel [1.H. JleGenena

7.1.5

XUMHYECKOE JIEICTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (POTOIIEMEHT,
¢doronaTuuK, COJIHEYHast Oarapes,

CBETOAMNOI

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Peszepdopra no uccnenoBaHuio CTPOSHUS

aroma. HnaHeTapHaﬂ MOJCIb aToOMa

7.2.2

[Tocrynatet  bopa.  W3nyuenne u
norjonieHrne (GOTOHOB TPU TEPEXOe
aToMa C OJIHOTO YpOBHS DJHEPruu Ha

apyroi.  Bupel  cnektpoB.  Cnektp

YPOBHEM dHEPIUHU aTOMa BOAOPOJA




7.2.3

BomnHoBBIe cBoiicTBa 4actuil. BoiHBI Oe
Bpoiins. KopnyckynsipHO-BOITHOBOM
nyanusM. Jludpakius SJICKTPOHOB Ha

KpHUCTaJIax

724

CrioHTaHHOE U BBIHYXXICHHOC U3TYYCHHUEC.

YcTpoiicTBO U mpUHIUT paboTHI Ja3epa

7.2.5

TexHu4ecKue yCTpOruCTBA: CIIEKTPAIbHbII
aHaJIn3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBbII

KOMIIBIOTEP

7.2.6

[IpakTudeckne pabotel. HabOmonmenue

JMHENYaToro CreKTpa

7.3

ATOMHOE A4/1PO

7.3.1

Meroapl HaOMIOACHUS W PETUCTPALMH

SJICMCHTApPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
paanoakTUBHOrO u3iydeHus. CBolcTBa
anbda-, oera-, raMmma-u3JIy4eHHsl.
Bnusinue paamoakTHBHOCTH Ha JKHBBIE

OpraHu3Mbl

7.3.3

OTkpblTHE  TIPOTOHa W HEUTpPOHA.
Hyxnonnast monens sinpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe umucio

sapa. N3otomsl

7.34

Anbda-pacna. DNIEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnmaa. [amma-
W3JIy4eHHe. 3aKOH  PaJMOaKTUBHOTO

pacmaga

7.3.5

OHeprusi CBSI3UM HYKIIOHOB B s|JIpe.

SAnepusle cuibl. Jledhekt maccol sapa

7.3.6

Anepuble peakunu. [leneHue u cuHTE3

saep

7.3.7

Snepubnii  peakrop.  TepmosnepHsiit

CHHTC3. HpO6JI€MBI H  TICPCIICKTUBBI




AEPHOM DHEPreTUKU. OKOJIOIMYECKHE

aCIIEKTHI SIICPHOM YHEPreTUKU

7.3.8

OneMeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAJIbHBIE

B3anUMOJEHCTBUS

7.3.9

TexHuueckue yCTpoOMCTBa:  JTO3UMETP,
kamepa BuibcoHa, sAepHBIM peakTop,

aroMHas oomba

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue

TPEKOB YacTuI| (o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHOr0 Heba. Co3Be3aus, spKHE

3Bé3ILI)I, IIJTaHETHI, UX BUANMOC ABHMXKCHHUEC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
I‘pynHI:I. HJIaHeTI)I-FI/IFaHTLI H ux
CIIyTHUKH, KapJIMKOBBIE IJIaHEThI. Masble

Testa COTHEYHON CHCTEMBI

8.3

Comune, ¢ortochepa u  armocdepa.

CorHeuHast akTUBHOCTD

8.4

Uctounuk sHeprun ComHIa 1 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapAKTEPHUCTHUKHU:
Macca, CBETUMOCTb, pajinyc, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAIBbHBIN KJacCc — CBETHUMOCTBY.
3BE3/1bl TJIABHOM TMOCIENOBATEIbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTbY IS

3B&3]] IJ1aBHOM MOCIIEI0BATEILHOCTH

8.6

###Par###BuyTpennee crpoeHue 3BE3.
CoBpeMeHHbIE MIpeICTaBICHUS 0
MPOUCXOXICHUN U dBoonru COJHIIA U

3BE31. DTaIlbl )KU3HHU 3BE3]T

8.7

Mneunsnii Ilyre — Hama ['anakTuka.

CroupaneHasgs  cTpykTypa  ['amaktukw,




pacupeneneHue 3BE3M, ra3a U IBUIM.
ITonoxxeune u nBuwxkeHne CoiHIIA B
lanaktuke. Ilnockas u cdepudeckas

noACUCTEMBI I annakThuKu

8.8

Tuner ramaktuk. PaguorajakTukkn U

KBa3apbl. YEpHBIE IBIPHI B AJIpaxX raJlakTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaO6ma. Pas30Oeranme rajiakTuk.
Bospact u pamuyc Bcenennoit, Teopus
bonpmioro B3peiBa. Mojens «ropsyei

Bcenennoi». PennkToBoe n3ityueHue

8.10

MacmtabHast  ctpykrypa  Bcenensoit.
MeraranakTtika. Hepeménusie mpo0iaeMsr

aCTPOHOMHHU




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 KUIIACC

Msxumes I'.5., byxoBueB b.b., Corckuit H.H. «®uszuka. 10 xkiacc.
VYyeonuk. bazoBeiit u yriny6néunsiii yposau. ®I'OC». — 11-e uzna., crep. —
Mockaa : [IpocBenienue, 2024 .

11 KUIIACC

Msxkumes I'.4., byxoBueB b.b., Hapyrun B.M. «®wusuka. 11 knacc.
VYyeonuk. bazoBeiit u yriny6néunsiii yposau. ®I'OC». — 11-e uzn., crep. —
Mockaa : [IpocBenienue, 2024 .

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

o Jwmpnaxktnueckne wMarepuansl @Duzumka 10, 11 kmacc /
A.E.Mapon, E.A.Mapon. — M.: MzmareasctBO «/lpoday,
2023.

o TemaTnueckue KOHTPOJIBHBIE U CAMOCTOSITEIbHBIC PAOOTHI MO
busuke 10, 11 xmacc / O.M.I'pomueBa. — M.: M3narenbcTBO
«Ok3ameny, 2023 T.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI

CETU UHTEPHET

o AnumManuu ¢pu3ndeckux 00beKTOB. http://physics.nad.ru/

o JKunas ¢usuka: odyuaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

o YpOKH (DM3UKH C UCIIOJIH30BAHUEM
WNurepuera. http://www.phizinter.chat.ru/

o ®usuka.ru. http://www.fizika.ru/
o ®dusuka: korekus onbeITOB. http://experiment.edu.ru/

o @u3HKa: dJEKTPOHHAS KOJUICKIIUS
onbITOB. http://www.school.edu.ru/projects/physicexp
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