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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIETro
oOpa3oBaHus pa3pabOTaHa HAa OCHOBE MOJOXKEHUM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepaibHON pabouell mporpamMmbl BOCHHUTAHUA U
KOHLENIIUK TpenojiaBanust yuyeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoin denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHun ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTByeT Tpeboanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEIMETHBIM pe3yJibTaTaM
oOydeHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEANM3ALNUA MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTeCTBEHHO-HAYYHBIMH YYEOHbIMH TMpenMeramu. B Hel
OMPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4yeHUsi (DU3UKU HAa YPOBHE CpPETHEro oOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3KUKHK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nka» Mo rojgaMm 00yyeHusl.

dusznka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpyxaromiem Mupe. [IIkoabHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIHMA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWH, HW3Y4YaeMbIX XHMHEH, OHOJIOTHEM,
dbusndeckoir reorpadueir u acrpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MaTEpHalOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUU MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TPU BHITIOJIHEHUH UMHU Y4€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢uzuku s YpOBHSL CpelHEro oOuiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOPhIE MOXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX paslesnoB (U3MKH, BKIIOUYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonou  nanpasnrennocmu. Kypc ¢usukum mnpeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEJEHHS DIIEMEHTOB
COJIEp)KaHUsA, TOCBAMIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIOOIH30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUHN O
CTPYKTYpe MOCTpOCeHUS (DM3HUECKON TeOpHH, poiikd (GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TIpPaHHIAX
IMPUMEHUMOCTH TEOpHUHM, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PM3UMKH pean3yeTcsl MpPexae
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCIHOJB30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OONIMN CHUCOK YUYEHHYECKHX
IpakTHUeCKUX palboT. BulaeneHue B yka3aHHOM MeEpeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA KOHTPOJISI M  OLEHKH, OCYLIECTBIISICTCS YYaCTHUKAMH
00pa3oBaTesbHOr0 Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalleHus: kabuHeta Qusuku. Ilpu »>TOoM obecneynBaeTCss OBJAJICHUE
00yJaronmMucs yYMEHUSMH TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHHME YHENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipyu »TOM M pacyE€THBIX 3a7ad MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, MTO3BOJISIONINE IPUMEHITh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeiia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHWA M TMPOIECCOB B OKPYKAIOUICH
KU3HU, TpeOyrompe BbIOOpa (PU3NYECKOW MOIETH IJI CHUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOCCIEeUYeHHI0 yd4eOHOTO Tporecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIa. B kabunHere (pU3UKK TOKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpamMme Mo (pu3muKe Y4eHWYECKHX MPAKTUYECKUX PadOT M IEMOHCTPAIMOHHOE
000pyi0BaHUE.

JlemoHCcTpanmoHHOE  000pynoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIAIIOM MUHHUMAJILHOW JIOCTATOYHOCTH M OOECIEYMBAET ITOCTAHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DU3HMKE KIFOYEBBIX JIEMOHCTpAIMH s
UCCIICJIOBAHMSI  W3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIMPUYCCKHX U
(dyHIaMEHTaIBHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe 00OoOpyAOBaHHWE ISl YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOCCIICUYMBAETCS B pacuére
OJIHOTO KOMILICKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
1a00paTopHOTO 00OPYAOBAHMS JOJDKHBI OBITh TMOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU EJISIMU U3YYCHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

o (GdopMHpOBaHHE HHTEpPECA M CTPEMIICHHsS] OOYYaIOMIMXCS K HAyYHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BUTHE MPEJICTABJICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PECHHUSI KaK pe3ysibTaTa H3Y4YCHUs
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE YMEHUW OOBSICHITH SBICHUS C HCIOJH30BAHHEM
(GU3HYECKUX 3HAHUIA U HAyYHBIX JIOKA3aTCIbCTR;

e (opMHpOBaHHE MPEACTABICHUN O PO (DU3UKU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHrne STUX Lele oOecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha yPOBHE CPEHETO 00IIero 06pa3oBaHus:



e TMpHOOpEeTeHHWE  CHUCTEMBl  3HAaHUKH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIPHYIO0  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUU MPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsCHEHHS] (PU3NYECKHX SBICHUW B TPUPOAE € IS TPUHITHSL
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7ad C $BHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIEKBATHOW YCIOBHSIM 3a/1a4H;

e TOHWMaHHC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
Gu3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTIpe/ieNieHuUs JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

e CO3JaHWE YCJIOBUU I Pa3BUTHS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOM J1€ATEILHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHb) HAa YPOBHE CPEIHEr0o OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
poBeleHUs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJbHBIX
0COOEHHOCTEH 00yYJarOIHUXCA.



COIAEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUA

®dusnka — Hayka o mnpupone. HaydHble MeTOABl IO3HAHUSA OKPYIKAOIIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
DKCHEpUMEHT B PU3UKE.

MonenupoBanue (u3nuecKux sBICHUN U mpoueccoB. HayuHble rumortessl.
dusnueckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMII COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHUs, IyTH U MepeMelIeHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBWkKeHue. J[BMKEHHE  MATEpUATIBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSIHHOMW 110 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHAS
ckopoctb. [lepron n wactora obparenus. [[eHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH)KCHUE CHAPSI0B, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WLIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanre TBMKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habntonenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaICHHS.

Hanpasnenue ckopocty pu ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMIKECHHS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLICHHST MEXAY NYTSIMH, NPONUIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEINbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHUM IPU PABHOYCKOPEHHOM
JBH)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IapUKa B BI3KOM )KUIAKOCTH.

N3yuenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[IppHunn  otHocutensHOCTHM  [amunes. lIlepeeli  3akoH  HeroToHna.
NHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosuiuu cuil. Bropoi 3akon HeroToHa
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroreHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJa B dKUJKOCTH WM Tase.

[TocTynarenbHOE M BpalllaTebHOE JABMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumieHus. [lmedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIUIIHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TE.

Bropoi 3akon HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOS, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpPMAIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILECHUS.

Tema 3. 3aKkonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTrBHOE IBUXKEHUE.

PabGora cuiipl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETHYECKOW YHEPTUM.

[TorennuanbHas SHEprus. [TorennuanbHas SHEprus YIIPYyTo
nedopmupoBaHHor — npyxuHbl.  [loTeHUManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToTtenmuanpaple W HENMOTCHNHaIbHBIE  cuibl.  CBs3b  paboOTHI
HENOTEHUHUAIBHBIX CUJI C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[Tepexoq NOTEeHIUATLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3yuenne aOCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

WccnenoBanue cBsi3u paOOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipuast Gu3nka 1 TePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEW U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEPIUMM TEIUIOBOIO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME IUCKPETHOE CTpPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 10 1M PY3UU )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHUMOJICHUCTBUS.

Mognens, nurocTpupyronas mpupoay JaBJICHUs ra3a Ha CTEHKH COCy/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACANBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHUM
00bEMa KOMHATBI, JABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSsE SHEpPrust TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ u3MeHnenus. KonudectBo Temiotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HWJEalbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3TyUeHUE. Y IelibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEIAYE.

[Tonsitue 00 aamabatHoM tiporiecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3aKOHa TEPMOJIMHAMMKHM K H3ompoieccam. ['padpuueckas
UHTepIIpeTalus paboThI ras3a.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TemmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAalIMH.
[IpeoOpa3zoBanust 3HEepruM B TEIUIOBBbIX MamMHaxX. KoadduimeHt monaesHoro
nevctBug TtemnoBol mamuHbl. [uxn KapHo u ero kosdduiMeHT MoJae3HOro
JEHUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TETIIOIHEPTETUKH.



TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEJNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JEMCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPTruu (TeMIepaTyphbl) Tela IpH TeIuionepeiaye.

OnplT mo aauabaTHOMY pAacCHIMPEHUI0 BO3AyxXa (OMBIT € BO3AYILIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

HN3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHnmeHcamus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAST BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHM3OTPOIHUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasieHus. CyOaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyYEHUSI COBPEMEHHBIX MaTEpPHUaJoOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJIECHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Hal6mronenue HarpeBanust ¥ IIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3mepeHrne 0OTHOCUTENBLHOM BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamMmuka
Tema 1. dnekmpocmamuxa
OnexTpuzauus Tesl. OJEKTpUUeCKUd 3apsan. JBa Buaa 2JIEKTPUYECKUX
3apsanoB. [IpoBOOHMKM, NMANEKTPUKM U TOJYNPOBOJHUKU. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIi 31€KTPUUECKUI 3apsil.
Onexrpuueckoe mnojne. Hanpsx€HHOCTh dnexkrTpuueckoro mnosd. I[lpuHumn



CyNEPHO3ULINU DIEKTPUUECKUX IOJeU. JIMHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHoOCTh
NOTeHUUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh TNIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTKa LIeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMPOTUBJIEHUE BELIECTBA.
[TocnenoBarenpHOE, TAapaIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpOABIXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) AniekTpuueckoi tenu. Koporkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpu4ecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. Cob6cTBeHHas 17} MIpUMECHAs IIPOBOJIMMOCTh
noJIynpoBOHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTPOIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeETp,
BOJIBTMETP, PpPEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Criibl TOKA U HaIIPSIKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOT0 CEYECHUS U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOIBWXKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yueHne cMenaHHOTO COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIICHUS.

Habmronenue 3nexkTpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a30Boro ypoBHs B 10 kjacce oCyIIEeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (paKT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHeHHas QyHKIus,
napaboia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIUU HA OCU KOOPJIMNHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddys3usi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[bI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XUIKOCTEH H



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBHKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
yu4€T TPEHUS B TEXHHUKE, IOJALIUITHAKHA, HCIIOJIb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIPYTHe), JBHTATeNb BHYTPECHHETO
Cropanus, mapoBasi TypOMHa, OBITOBOM XOJIOJAMIBLHUK, KOHJIUIIMOHED, TEXHOJIOTHH
NOJYYCHHUST COBPEMCEHHBIX MAaTepHalioB, B TOM 4HCIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HIPUHTED, AIIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Pa3znen 4. JnekrpoanHamMuka

Tema 3. Macnummnoe nose. In1eKmpoMacHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMmopeicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKuMM. [IpuHiun cynepno3unnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAyKIMU. KapTuHa NMHUN MarHUTHOU
WHIYKIHH T0JIA IOCTOSHHBIX MarHUTOB.

MaruutHOoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JNWHUNA HWHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOr0 MNPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaelictBre NpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne aneKkTpoMarHuTHOM MHAYKOUU. [IOTOK BekTOpa MarHMTHOU
UHIYKIUU. DJIEKTPOJBWXKYIAs CUJIa HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekrpuueckoe Imose. OJEKTPOIBWXKYILAs CUJla HHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBMXKYILAS  CuUJa
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJABUraTENlb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTULl, MUHIYKIIMOHHAS EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMU MAarHATHOTO TIOJIS.

BzaumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOW UHIYKIIHH.

[TpaBuno Jlenua.

3aBUCUMOCTD JIEKTPOJBUAKYIIEA CHIIbI UHAYKIHUU OT CKOPOCTH U3MEHEHHUS
MarHMTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabonuvl

N3y4yeHne MarHuTHOTO T0JIs1 KATYIIKH C TOKOM.

HccnenoBanne AeWCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1e0aHus

KonebGatenbnas  cucrema. CB0oOOAHBIE  MEXaHMYECKHE  KOJICOaHWUS.
["apmonunyeckue konebanus. [lepuoa, yactora, amrmumryga v (aza koseOaHUU.
[IpyXuHHBIN MasgTHUK. MaTreMaTH4ECKUA MASTHUK. YPaBHEHHE TaAPMOHHYECKHUX
kosnebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
U7CaTbHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATTLHOM K0JIe0ATEILHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoyieOaHUAX. BBIHYKIIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHykXIeHHBIE 2JIEKTPOMArHUTHBIC KOJIECOaHMS.

[lepemennpiii  TOK. CHUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JACUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckrue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaromnmx KojieOaHui.

HccnenoBanre cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum 1DoCienoOBaTENbHOM COEAUHEHHM PE3UCTOpA, KaTyLIKH
VHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TuHUYN MIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpys3a.

HccnenoBanue INEPEMEHHOrO TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMmpOMazHUNHbBLE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W IMPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHUE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBA3U U TeNeBUACHUA. Panqnonokanys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpPONCTBA M NPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue natepdepennmu u qudpakiiuy MEXaHHIECKUX BOJH.

3BYKOBOM pPE30HAHC.

Habnronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW U
4acTOTOMN KOeOaHUM.



Hccnenosanue CBOWMCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpakeHue,
peroMIICHUE, TIOSIPU3aLns, AUPPaKIKsl, HHTEPPEPEHIHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsmonnHENHOE pacHpOCTpaHEHUE CBETa B
OHOPOJHOM cpene. JIyd cBeTa. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHbI OoTpaxkeHus cBeTa. IlocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxkHbIil coctaB 6enoro cera. L{ser.

Cobuparoniie U pacceuBaromve JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosTHUE W ONTHYecKas cuia TOHKOW JMH3bL. [locTpoeHue uzoOpakeHuid B
coOMpaloIIMX U pacceuBaOIIUX JiIMH3aX. PopMyiia TOHKON JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
[JIABHBIX ~MAKCHMyMOB IIpM MaJ€HUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus cBeTa.

TexHuyeckue yCTpOWCTBAa M IMPAKTUYECKOE MNPUMEHEHHUE: OYKH, JIyIna,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKAa, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONTMHEWHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETa.
OnTrueckue mpruOOpPHI.

[TonHoe BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanue CBOMCTB M300paKEHUI B TMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIa.

HabGmonenne natepdepeHnm cBera.

Hab6monenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[TonydeHue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusaiiuu CBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi



W3mepenne nokasaTesi NpeJOMIICHHSI CTEKIIA.
HccnenoBanre CBOMCTB U300paKEHUI B TMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIBHOCTH
['panuubl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [loctynaTel
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETA B BaAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aAMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
OHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C 3H€pFHCI>i 1 UMITYJIbCOM pCHSITI/IBHCTCKOﬁ JaCTHUIIbI. 9Hepm;{
ITIOKOAI.

Paznea 7. KBanToBast pusuka

Tema 1. Dnemenmol KEAHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUsI
U UMITYJIbC (JOTOHA.

OTtkpeiTre u uccnenoBanue Gorodrpdexra. Onbrte A. I'. CronetoBa. 3aKOHbI
dboroaddexra. Ypasuenue DuiHITeHA 151 doToddderra. «KpacHas rpanuiiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
dboToIaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTod(dekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inmanerapnas mopens aroma. Iloctynater bopa. M3myueHne u noriyomeHue
(GOTOHOB TpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHaiu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
Hab6nroaenue TMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi
Hab6mronenue nuaegaToro crekrpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTHI, JI0KA3bIBAIOLIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma  1mo  ompeneneHuio  cocTaBa
panuoakTuBHOrO wu3nMy4deHus. CBoiictBa anbga-, Oera-, TramMMma-H3Iy4YCHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpbITHE TIpOTOHA U HeWTpoHa. HykionHas monens sjapa I'eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M3otornsl.
Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTy4eHHEe. 3aKOH PaJMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwbl. Jlepext macco sapa.
Snepnbie peakuuu. Jlenenne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosinepusiii cunte3. [IpoGiaeMbl U TEPCHEKTHBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIe B3auMOJeHCTBUA. EQMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, sinepHsblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMUH.

Bunx 3Bé3mnoro neba. Co3Be3nmsi, spKkue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUYKEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCTb. McTounuk sHeprum CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCThY». 3BE3/Ibl TJIABHOW IIOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE3] TJIABHOW MOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxenue u nmxenue CoJsiHLIA B
lNamaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaX
TJIAKTHK.

Bcenennas. Pacimmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3inydeHue.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPY)EHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN I ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOMyIIapys U IPKUE 3BE3BI.

HabGmonenus B Teneckon Jlynsl, miianet, Miieunoro Ilytu.

O0o01marmniee NOBTOPEeHUE

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMMH B COBPEMEHHOUN HAy4YHOW KapTHHE MUpPA, pojb (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpa, MECTO
(bu3NYecKoil KapTUHBI MUPA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTeMaTHKH,
OnonoTNn, XUMUH, reorpadun ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonsmusi, CB3aHHbIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, Hay4yHbI (akT, runoresa, (Quanyeckas BeIUUYMHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/HBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK TMOJ00Us TPEYroJbHUKOB,
onpe/eeHUe MIONIaaH MIOCKUX GUryp u o0bEmMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KoiebaTenbHbIC
JBUXEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpDUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PEIIETKH, CHEKTPaIbHBIM
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, PECKA3AHNE 3EMIICTPSICEHUH.

Texnonocus: JIMHAWA DJJIEKTPOIIEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOJBUTATENb, WHAYKLUUOHHAS II€Yb, pajap, PalHONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIIEAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOro nmpeamera «Pu3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCA PYKOBOACTBOBATHCS
chOpMHUpPOBAHHOM BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK 00YJArOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX  TIYMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y9acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMATbHBIMU HUHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHNCKOU TPaXJAHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyiero Gpu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccHoHANIbHON NeATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYphl, OCO3HaHHE IJ100aJIbHOIO
XapakTepa 3KOJOTHYECKHUX MpodJieM;

IUIAHUPOBAHKE U OCYILECTBICHUE ICHCTBUNA B OKPYXKAIOILLIEH Cpelle Ha OCHOBE
3HAHUS LEJIEH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH JKOJOTMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpPOLECCE
u3y4eHus  (QU3MKUM  OCYLIECTBISITH  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBHUA:
CaMOCTOATEJIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHaju3a HWMEIOUIUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYJIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTMEH, KIIIOUEBBIMU IOHATHUSAMHU U METOJAMHU
(bU3nYECKON HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESTEIbHOCTH
B 005aCcTH (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB ITO3HAHUS;

BJIAQJIeTh BUJAMH JCATEIHLHOCTH 1O TMOJMYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIPEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX
CUTYalUsAX, B TOM YUCIIE [IPH CO3JaHUM Y4eOHBIX TPOEKTOB B 001aCTH (DU3HKY;

BBISIBJISITH TIPUYMHHO-CIICJCTBCHHBIE CBS3M W aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHUs, HAXOAUTh apryMEHTHI IS JOKa3aTebCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MaApaMETPhl M KPUTESPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJE€ PpEIICHHS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (opMynHmpoBaTh COOCTBEHHBIE 3a7adud B 0OOpa30BATEIHLHOM
JEATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETb TEPEHOCUTh 3HAHUA MO (QHU3UKE B MPAKTUYECKYI0 O0OIacTh
XKU3HECATCIILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TOy4YCHUS WH(GOPMAIUU (PU3NIECKOTO COACPKAHHS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIISITh IOUCK, AaHAIU3,
CUCTeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUUA Pa3IUYHBIX BUAOB U (opM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONB30BaTh  CpPEeACTBA  WH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHreM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PecypcocOepeXeHHsl, TMPAaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
y4€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBICHUS U BU3yaN3alllu.

KoMMyHHKATHBHBbIE YHHBePCAIbHbIE YUeOHbI€ TeiiCTBHUS:
OCYIIECTBIISITh OOIIEHNE HA YPOKaxX (DU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalludi W CMST4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KAXKIOTO WICHA KOJUICKTUBA;

NpUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPIAMHHUPOBATh NEUCTBUSA MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHUH yYacTHUKOB, OOCYXJAaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYACTHHKAa KOMAaHIbI B
o0Mmuii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOCKTHI, OIEHUBATh HICH C TMO3WIMU HOBHU3HHI,
OPUTHHAIILHOCTH, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHMUECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, MPOSIBIISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHbIC YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO AESATEIBHOCTh B 00JIACTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH MNPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJHEHUS MMPAKTUIECKOW pabOThI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBAaThH €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBINA ONBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPyAMLIMH B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  KakK  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJNbTATOB H
OCHOBAaHU;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYaIllH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIM3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIM3e pe3yJbTaTOB
NEeSATEeTLHOCTH,

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3uMKe JIsI YPOBHS CpPEAHEro oO0Imero oo6pa3oBaHus Yy OOydaromuxcs
COBEPLICHCTBYETCS SMOLIMOHANBHBIN WHTEJUICKT, IIPEAMOIararo A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CTIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUN AMOIMOHAIBHON Ccephl,
OBITh YBEpEHHBIM B Ce0€;

CaMOpEryJIHpOBaHMs, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCI K
IMOIIMOHAIBHBIM H3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHWE MEWCTBOBATh HCXOJI W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUM OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISIT HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS I'a30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
IEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHIThL UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSPHO-KUHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKUA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TeN, IBUKEHHE IO OKPY>KHOCTHU, HHEPIHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE >KHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TeI NPU HArPpEBAaHUU (OXJIAXKIEHNUH), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIIM3aLus, KUIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHHS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKAYy M[apaMeTpaMd COCTOSIHMSI Ta3a B H30Ipoleccax,
JIEKTPU3aLUA TEN, B3aUMOJCHCTBUE 3aps10B;

OMKCHIBATh MEXAHUYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUYECKHE BEJINYUHBIL:
KOOpAMHATA, MyTbh, IEpPEMEIIEHNE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Ccuia,
UMITYJIbC Tesla, KHHEeTHUYeCKasl dHEpTus, MOTeHUHUAIbHAs SHEPTUs, MEXaHUYecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUUA NPABHIBHO TPAKTOBATh
(u3NYECKUN CMBICA HCIOJb3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHMIIB,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIIMYUHY C JPYTHMMHU
BEJIMYMHAMU;

OMUCHIBATh HM3yUYEHHBIE TEIUIOBBIE CBOWCTBA TeJ M TEIJIOBBIE SIBJICHHUS,
UCTIONB3Ysl (M3MUECKHE BEIWYMHBI: JaBICHHE Trasza, TeMIeparypa, CpemHss
KUHETUYECKasi dHEPrusi XaOTHMUECKOTO JIBHKEHUS MOJIEKYJI, CPEeIHEKBaApaTUUHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHl, BHYTPEHHssS JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOTO JBHUraTelsl; MpH OMHCAHUU
IOPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICT HUCIHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsT W E€IMHULBI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIUUUHY C APYTUMHU BETUYUHAM;

OINHCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
3NIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAIOB;
OpU ONMCAaHUM TPABWIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BETUUHHY C IPYTUMH BEINYUHAMM;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIIBL: 3aKOH BcemMupHOro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpPaHEHMsI MMILYJIbCa,
OPUHLKII CYNEpPHO3ULUN CWI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0O TEOPHUIO0 CTPOCHMS BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYH C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (IpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TMPHUHLMIBI JEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOILIECCOB € HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEJIMYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYHMPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHMH B
BUJI€ TaOnHIl U TpauKOB, A€NaTh BBIBOBI MO PE3yJIbTaTaM MCCIIEIOBAHMUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO TpyJa MPU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMUCTB U JIAOOPATOPHOIO
000pyJ0BaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (hprU3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAINM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYJIbI,
HE0OXoauMbIe I €€ pElIeHHs], MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOT0 3HAaYeHUs (PU3HUUECKON BEJIMYUHBI,

pemaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUYUBYIO
LEMNOYKY PACCYXJAECHHUM C ONOPOM HA M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJSIpHON MH(POpMAIUK, MOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH MOIy4aeMyI0 HH(POPMALIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE TIPOILECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0pallieHUur ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTaThb B Tpynme C BBINOJHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIbl, PALMOHANIBHO PACIPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJleKBAaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce mnpeamMeTHble pe3yJsibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPaHUIBl MPUMEHEHHS W3YUYEHHBIX (DU3MUECKUX MOJIEICH:
TOYEYHBIM IJIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO siJpa IMpU pElIeHUU (PU3NYECKHUX
3a/ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: INEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKUWSA, JEWCTBME MAarHUTHOTO TOJs Ha
IPOBOJIHUK C TOKOM W JIBIXKYUIMICS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHENHOE pPACIpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennys, audpakuus W TOJNSAPU3ALUS  CBETa, JTUCHEPCUS CBETa,
dbortoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaIMOAKTUBHOCTD;

OMUCHIBATh W3YUYCHHBIE CBOWCTBA BEIIECTBA (AJICKTPUYECKUE, MAarHUTHEHIE,
ONTUYECKUE,  DIEKTPUYECKYI0  MPOBOAMMOCTH  DPA3NIUYHBIX  Cped) U
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCMOJIb3Ys (PU3NYECKUE BETUUYHHBL:
AIEKTPUUECKUI 3apsii, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
UHAYKIHUS MarHuTHOTO TOJs, cuia Ammepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, 3HEPTrHsl 3JIEKTPUYECKOTO M MAarHUTHOTO TMOJIEeH, MEePUOJ U YacToTa
KoJebaHuii B Kosie0aTeTbHOM KOHTYpe, 3apsijl M CHJla ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paccTOsHUE U
ONTHYECKAas CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCHOJB3yEMBIX BEIWYUH, HMX OOO3HAUYECHHUA U EIUHMIIBI, YKa3bIBaTb
dbopMynbl, CBS3bIBAIOIIME JaHHYI0 (U3UYECKYIO BEJIUYMHY C JPYTUMU
BEJMYMHAMU;

OMKCHIBATh M3YyUYECHHbIC KBAHTOBBIC SIBJIEHUS U TPOLECCHI, HCIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MIEPUOJ TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU OIMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHH CMBICI
WCITOJIb3yEMBIX BEJIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TPOIECChI U SBICHUS, UCIIONB3Ys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO W MapalIeIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PacClpOCTPAHEHHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHe JWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTryH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHEHUs] MacCOBOTO YHCIA, MOCTylaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, 0OO0JaCcTH)
IPUMEHUMOCTH;

OTIpEJIETIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
¢ TOKOM, cuiibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynmupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4YEOHOro SKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOIO0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpPOBaTH BHIBO/IBI;

OCYIIECTBIISITh NPSIMBbIE U KOCBEHHBIE M3MEpPEHUsT (M3MUECKUX BEIUYUH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHMI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX HM3MEPEHUH: TMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DHUKCHUPOBATH
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOJUIl H
rpa(uKOB, AEIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIICTOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOM W MPOEKTHOU
JEATETLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0OBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYJIbI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], TPOBOIUTh PACUYEThl M OLEHUBATh PEATbHOCTD
MOJTyYSHHOTO 3HaUCHUs (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 3aJa9: BRICTPAUBATH JIOTHYECKU HETIPOTUBOPEUHBYIO
LIETMOYKY PpacCyXIEHH C OMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢du3nueckue SBICHUS;

UCTIONB30BaTh ~ NpPU  pEIIeHHWH  Yy4eOHBIX  3aJad  COBPEMEHHBIE
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOUCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIHH
U Tpe/CTaBJICHUs YU4eOHOM W HAYYHO-TIOMYJISIpHONM MH(pOpPMAIMHY, TTOTYYSHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMy0 HH(OPMAIHIO;

OOBSICHATh TMPHUHLHUIBI JEHCTBHS MAaIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS UX 0E€30MACHOTO HCIIOIB30BAHHS B TIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKu, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEIO0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUM;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHMS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEeHUH C MPUOOpPaMH M TEXHUUYECKUMHU
YCTPOWCTBAMH, U COXPAHEHUS 3J0POBbS U COOJIOACHUS HOPM IKOJOTHYECKOTO
MOBEJICHUS B OKpPY KaIoIIel cpene;

paboTaTe B TpyMIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPYNIbl, PaAlMOHAILHO pPACIpeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENLHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBaTHO OLIEHHBATh
BKJIQ/1 KaXK/I0TO U3 YYaCTHUKOB I'PYMIIbI B pellIEHHE pacCMaTpUBaeMoOn POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHme pa3iesioB U TeM

KoanuyecTBo yacoB

JyeKTpoHHbIe (LM poBbIE)

Ne i/m Kontpoabnbie IIpakTnueckme
NMpoOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsI padoThI
Pazgen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
(0
1.1 MSHIE M METOIBL HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.rt/SNO2MCW XU
2.2 JmHaamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOPUH
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 FPETATHRIE COCTOHI Betmectsa 5 https://m.edsoo.ru/HSM355JCH
®da30Bble IEPEXOABI
Nroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 IToCTOSIHHBIN 2JIEKTPUYECKUN TOK. 12 1 1 https://m.edso0.rut/GEWTDQXWW




Toxku B PAa3JIMYHBIX Cpeaax

Hroro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

HaumeHoBaHme pa3iesioB U TeM

KoauuecTBO 4acoB

daekTpoHHbIe (LU(PpOBbHIE)

Ne i/m Kontponbnbsie IlpakTnyeckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsI
Paznen 1. JIEKTPOJIUHAMUKA
M .0
1.1 ATHHTHOE HoJe. JICKTPOMATHITHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKIIUS
Hroro no pasgeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexanuaeckue u JIeKTpoMarHuTHeIe 9 1 https://m.eds00.ru/3TLNQKPG6
KoeOanus
M
2.2 CXQHUHECCKHE | SIICKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OcHOBBI cIENMANIBHOM TeOpUn

3.1 4 1 https://m.edso0o.ru/AOQUCOVDK?2
OTHOCHUTEIBHOCTH
Nroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 3JIeMEeHTHI KBAHTOBOU OITTUKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE SApO https://m.eds00.ru/97MCIDZXQ




Hroro no pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEMEHTHI aCTPOHOMUU U acTPOPHU3UKH 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazaeny 7

Pa3nea 6. OBOBIIIAIOHIEE ITOBTOPEHHUE

6.1 O6o0matroiiee MOBTOPEHHUE 4 https://m.edso0.ri/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 !







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
U3yYeHus!

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTesbHbIE PeCypChI

®usuka — HayKa O IpUPOJE.
Hay‘-IHI:IG MECTOJbI ITIO3HAHUA
OKPY’KaIoILlero Mupa

https://m.edsoo0.ru/YXGQSPM1P

Posb 1 MecTo ¢uznku B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOU €SI TETBHOCTH
mojen

https://m.edsoo.ru/SHSXWFFVO

Mexanunueckoe OBMKCHUE.
OTHOCUTENBLHOCTD
MEXaHUYECKOr'O ABHKCHHS.
[Iepemenmienue, ckOpoCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQOVS5ZX

PaBHOMEpPHOE ITPAMOIIMHEWHOE
JBUYKECHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
NpSIMOJIMHEIHOE ABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoiHOE MajicHue. Y CKOpeHHe
CcBOOOHOTO MMaCHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonunelinoe 1BUXKEHHE.
JIBM>KeHME MaTepuaabHON TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN




HpI/IHI_[I/IH OTHOCUTCIBbHOCTHU
lNanunes. UnepuuanbHbie
cuctemsl orcuera. [lepBrbIil 3aK0H
Hrrorona

https://m.eds00.ru/J6QY7N3IWN

Macca tena. Cuina. [lpunnun
cyneprnosuiuu cuil. Bropoi
3akoH HprotoHa mis
MaTepUAIbHON TOYKHU

https://m.edsoo.ru/BVINWTAQH

10

Tperuii 3akoH HeroToHa 114
MAaTEpUAIBHBIX TOYEK

https://m.edsoo.ru/JYL4I14UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduunent
Tpenus. Cuiia CONpOTUBICHUS
IpH JIBMDKEHHUH TeJa B )KUIAKOCTH
WITH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

ITocrynarensHoe u
BpalllaTeIbHOE ABM)KEHNE
abCoOTHO TBEPIOTO Tea.
MowmeHT cuibl. [1nedo cumsl.
VYcioBus paBHOBECHS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNmMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cumbl. 3aKoH
COXPAHEHHUS UMITYJIbCA.

https://m.eds00.ru/M5JQTKNWC




PeakTuBHOE NBUKEHNE

16

PabGora 1 MOIIHOCTE CHIIEL.
Kunetnueckas sHeprus
MatepuanbHoi Touku. Teopema
00 U3MEHEHHUY KHHETHYECKOH
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[ToreHmanpHast HEPTHSL.
[loTenuunanbHas sHEpPrus yrnpyro
1e(OPMHUPOBAHHOM MIPY>KUHBI.
[lorenuunanpHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3EMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IToreHmansHEIEe U
HEMOTeHIUaIbHbIE CHIIbI. CBSI3b
paboThI HEMTOTCHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpAHEHU MEXaHUYECKOMN
SHEPIruu

https://m.eds00.ru/DA3QVTOXQ

19

JlaboparopHnas paboTa
«HccnenoBanue cBs3u pabOThI
CHUJIbI C U'BMCHCHUEM
MEXaHUYECKOW YHEPTUH Telia Ha
pUMEpe PACTHKCHUS
PE3MHOBOT'O KIyTa

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas padora o teme
«Kunemartuka. Jlunamuka.
3aKOHbBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE OJIOKEHHUS

https://m.edsoo0.ru/OEY9VYU2B




MOJIEKYJIIPHO-KUHETUYECKOU

Teopuu. bpoyHOBCKOE ABMKEHUE.

Auddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI]
BelecTsa. Moaenu CTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonuuyectBo
BeulecTBa. [locrosHHas
ABoraapo

https://m.edsoo.ru/FL1BAQDI13

24

TemnmoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHHeE.
IIxana remneparyp Llenbcus

https://m.edsoo.su/WPNY6QARKZ

25

Uneansueiii raz B MKT.
OcHoBHoe ypaBHeHre MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TeMIieparypa Kaxk
Mepa CpelHEW KUHETUYECKOU
SHEPI'UH JIBHXKEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lanbToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMu COCTOSHUS
Pa3peKEHHOTO raza

https://m.edsoo.ru/35DBLKT96

29

H3omporieccsl B HI€ATHOM Ta3e
U uX rpaduyeckoe

https://m.eds00.ru/OZJ3KZNI5




MMpEaACTaBJICHUC

30

BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHUS.
KonmdaectBo Temnots! u pabora.
BnyTtpeHHss dHeprus
OJIHOATOMHOTO HJI€aJIbHOI0 ra3a

https://m.eds00.ru/9JQITVXIS

31

Bunae! Tenonepenaun

https://m.eds00.ru/36JJI20W9

32

VY enpHas TEITOEMKOCTD
BenlecTBa. KonnuecTBo TEIOTHI
MpH TeTUIoNepeaaye.
AnrabaTHBIN Tporece

https://m.edsoo.ru/5K3Y4HE86L

33

I1epBblii 3aKOH TEPMOAMHAMUKHI
U €ro MpUMEHEHHE K
U30IpoIeccam

https://m.edsoo.ru/2ZHO6R3GAS

34

Heo6patumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOMHAMHKH

https://m.eds00.ru/S85LWDFTS8

35

[Mpunuun nevicreus u KIT
TEMJIOBOIM MAaIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ]

https://m.edsoo.ru/4XPSA0V7M

37

DKosoruyeckue mpoodIeMbl
TETUIO3HEPTeTUKH

https://m.edsoo.ru/P07ZMYMSI

38

O6o0maromuii ypok
«MonexynsipHas (puzuka.
OCHOBBI TEpPMOAMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KoHnTposbHas pabota mo teme
«MonekynspHas GpuzmKa.

https://m.edsoo.ru/RCARYE6ZX




OCHOBBI TEpPMOAMHAMUKI

40

[Tapoo6pa3zoBanue u
KoHJeHcauusd. Mcnapenue u
KUIIEHHE

https://m.eds00.ru/X48Q078EE

41

AOcoiroTHast 1 OTHOCHUTEIbHAS
BJIQYKHOCTH BO3/yXa.
Hacpimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Trépnoe Teno. Kpucramnmueckue
1 amopdHbIE Tea. AHU3OTPOITHS
CBOWCTB KpHUCTaIOB. Kuakue
KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBieHUEe M KPUCTAIUTH3AIINS.
VY aenpHas TEIUIOTA TUIABJICHUSI.
CyOnumarus

https://m.eds00.ru/OX117G6MR

44

YpaBHEeHHE TEIIOBOTO OamaHca

https://m.edso0.ru/OIUXGN2I1

45

DJIeKTpHU3alus Tell.
DnekTpuyeckui 3apsia. /IBa Buaa
3JIEKTPUUYECKUX 3apSI0B

https://m.edsoo.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUAIEKTPUKU U
MOTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS INEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

BzaumoperictBue 3apsiaoB. 3aKoH
Kynona. Toueunsrit
AIIEKTPUYECKUM 3aps]l

https://m.edsoo.ru/SU3BUOTHH

48

Hanps>k€HHOCTB IEKTPUIECKOTO
nosis. [IpuHnun cynepnosuuuu

https://m.eds00.ru/9IKAWD2V6




AJIEKTPUYECKUX MNoJe. JInnun
HANPSHKEHHOCTH

49

Pab6ota cun
3JIEKTPOCTATHYECKOTO TOJISI.
ITorenmman. Pa3znocTsb
IIOTCHIIUAJIOB

https://m.edsoo.ru/VOPDY9ASLF

50

[IpOoBOIHUKY M AMDIIEKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
Jwuanektpuueckas
MIPOHULIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

OnekTpoéMKocTh. KoHniencatop

https://m.edsoo.ru/BIUPRD52W

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOT0 KOH/IeHcaTopa

https://m.edsoo.ru/XPUKP82VS8

53

JlaboparopHnas paboTa
"N3mMepeHne 3IEKTPOEMKOCTH
KOHJieHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMD AEHCTBUS U
IPUMEHEHNE KOHAEHCATOPOB,
KOIIMPOBAJILHOTO amapara,
CTPYHMHOIO IIPUHTEPA.
DnexTpocTaTHdecKasl 3alluTa.
3a3eMIIeHHE 3JIEKTPOIpUOOPOB

https://m.edsoo.ru/H3QIPNHYY

55

DNEeKTPUYECKUN TOK, YCIOBHS
€ro CyIIeCTBOBAHUS.
ITocrostHHBIN TOK. CHuia ToKa.
Hampsokenne. ConpoTusiieHue.
3akoH Oma 1S ydacTka Lenu

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarensHOE,
napajuieJIbHOe, CMEIIaHHOe
COEIMHEHHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3ydeHne cMeanHoro
COEIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGora 1 MomHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma AJi MOTHOM
(3aMKHYTOI1) 2JIEKTPUUECKOM
uenu. KopoTkoe 3amMbIKaHue.
JlaGopaTtopHnas pabota
«3mepenne DJ1C uctounnka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepBHbIil ypok. KonTposnbHas
pabora 1o Teme
"DnekTpoauHaMuka" /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/MFM6EIE5SX

60

O6o0maromuii ypok
«INeKTpoAUHAMUKAY /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/P8S6MDY07H

61

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAJIJIOB. 3aBUCUMOCTb
COIIPOTHUBJIEHUS] METAJJIOB OT
TeMIIepaTyphbl.

https://m.edsoo.ru/ WMNNBQLI9H




CBepXIpoBOIUMOCTh

62

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB

https://m.eds00.ru/4CCYCJ785

63

[TonynpoBOAHUKH, X
coOCTBeHHAs1 U IPUMECHAs
npoBoauMOocTh. CBOMCTBA p—n-
nepexoja. [ToxynpoBogHIKOBBIE
npudopsI

https://m.edso0.ru/S55A1DQUR

64

DIIEKTPUYECKUH TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JcCcoLManus. JIEKTPOIU3

https://m.eds00.ru/QUOQUWYV9I1

65

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITEILHBIN pa3psil.
Monnus. [Tnazma

https://m.eds00.ru/2VX2KLFQA

66

DexTpudeckue Npudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeneHue. [IpaBnna TexHukn
0€e3011aCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KontponpHas padora o teme
«Onekrpocraruka. [TocTosHHBIM
3NIEKTpUYECKUMl TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHeIit ypok. O0o0maromnmmii
ypok o teMam 10 kimacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KoHTpoJabLHbBIEe
Bcero P
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE pecypcChl

ITocTossHHBIE MATHUTHI U X
B3aUMOJSHCTBHE. MarHuTHoe
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHOM
WHIYKIUU

https://m.eds00.ru/4DMOYIIN6

MarauTHO€E 1oJie MPOBOIHUKA C
ToKkOM. OnbIT DpcTeaa.
BzaumopericTBue mpoOBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaboparopHas paboTa
((I/I3y‘-IeHI/I€ MAar"HuTHOT O I10JIA
KaTYIIKH C TOKOM

https://m.edsoo.ru/HGHXILNLRZ

JleficTBe MarHUTHOTO IOJIS Ha
MPOBOJAHUK C TOKOM. Cuita
Awmriepa. JlaboparopHast paboTa
«HccnenoBanue aericTBUSA
MOCTOSIHHOTO MarHuTa Ha pamKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBe MarHUTHOTO IOJIS Ha
JBIKYIIYIOCS 3apPSKEHHYI0
yactunyy. Cuna Jlopenna. Pabota
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHasE UHIYKITHS.

https://m.edsoo.ru/VA26C9C3J




IToTok BEKTOpa MarHUTHOMN
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITUW

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTSB. fBIeHUE
camouHaykuu. J/C
CaMOMHIYKIUHU. DHEPIHsl
MarHUTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHuueckue yCcTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
JJIEMEHTapHbIX YaCTHII,
UHAYKIMOHHAs II€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0marmui ypox
«MarsurtHoe 1101€.
DNIeKTpOMarHuTHasE UHIYKIUSD

https://m.eds00.ru/COBO5SBGMC

11

KontponsHas pabora o teme
«MarsutHoe 1oJje.
DJeKTpOMarHUTHAS MHYKLIUS

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKIE
KoJjeOanus. ['apmMmoHYecKre
KosieOaHusi. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHH.
[IpeBpamienue 3Hepruu

https://m.eds00.ru/9Y6GY WEVP




13

JlaboparopHas paboTa
«HccnemoBanne 3aBUCUMOCTH
Mepro/1a MaJbIX KoJeOaHui
rpy3a Ha HUTH OT JTMHBI HUTH U
MAacChI TPy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenpHbIi KOHTYD.
CB0OOHBIC AJIEKTPOMArHUTHBIC
KOJIeOaHUs B NAECaIbHOM
KOJIeOaTeIbHOM KOHTYPE.
AHanorust Mexmay
MEXaHMYECKUMU U
AIEKTPOMArHUTHBIMH
KOJIeOaHHSIMHU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3akoH
COXPAHCHHUS SHEPTUU B
UJICaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo. - u/MHNWD2LHU

16

[IpencraBieHue o 3aTyxarux
KoJeOaHusIX. BeIHYKIeHHBIC
MeXaHU4YeCKHe KojieOanus.
Pe3onanc. Beinyx1eHHbBIE
BHCKTPOMaI‘HI/ITHBIG KOHe6aHI/ISI

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CunycougaabHbIN TEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEUCTBYIOILIEE 3HAUCHUE CUIIBI
TOKA U HaIPsKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [Ipoussoactso,

https://m.edsoo.ru/1ZWZULSQK




nepeaaya u norpediieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
JNeKTponepesad

https://m.eds00.ru/93Z12W40QQ

20

OKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
JJIEKTPOIHEPTUH B
IIOBCEIHEBHOM XU3HU

https://m.eds00.ru/3DUNYKWNO

21

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUsS U
JJINHA BOJIHBI. HOHCpG‘-IHBIG u
IPOJOIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [kaia
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIIUTIBI paIUOCBS3U U
TeneBuaeHus. Pazsurue cpeacTs
cBs3U. Pagnosokamus

https://m.eds00.ru/2WQTSLGLV

25

KonTtponsHas pabora
«Konebanust u BOIHBI»

https://m.edsoo.ru/IHURONS0OB




26

[IpssmonunenHoe
pacrpoCcTpaHEHHE CBETA B
OAHOPOJHOM cpene. TodeuHblid
HMCTOYHUK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTrpaxkeHus csera. [loctpoenue
HN300paKCHHI B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?227

28

IIpenominenue ceera. IlonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbli yroma noJIHOTo
BHYTPEHHETO OTPaXKCHHUS

https://m.eds00.ru/V49RISTRN

29

JlaboparopHas paboTa
«M3mepeHue nokaszarens
NPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JIun3zel. [Toctpoenne
n3o0pakeHuit B iua3e. Dopmyia
TOHKOM JINH3bI. Y BEJIMYCHUE
JIUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnas pabota
«Hccnenosanue CBOMCTB
U300paXEHUI B THH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucnepcus ceera. CloKHBII
cocraB Oemoro ceta. L[BerT.
JlaGopaTtopHnast pabota
«Habmonenne nucrnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

WNuTtepdepenmus cera.
Hudpakmus ceera.

https://m.edsoo.ru/C8LCRSEJI




JudpakimonHas pemeérka

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

https://m.eds00.ru/Q2118XYOJ

35

Onrtruueckne mpuodopsl U
YCTPOMCTBA U YCIIOBUS UX
0e301macHOTO MTPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

rpaHI/IHLI HpI/IMeHI/IMOCTI/I
KJIaCCUYECKON MEXaHUKH.
[ToctynaTel cnenuaibHOM
TEOPHH OTHOCUTEITHHOCTH

https://m.eds00.ru/PS8GBIFJ5SN

37

OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH M COKPAIICHUE JITTHHBI

https://m.edsoo0.ru/OVLMCN6B2

38

OHeprus 1 UMIYJIbC
pensITUBUCTCKON YacThlbl. CBA3b
MAacchl C JHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

KonTtponbhas padora «Onrtuka.
OcHOBBI cIENMANIBHON TeopUn
OTHOCUTEIIBHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna [1nanka.
DHeprus U UMIyJasc GoToHa

https://m.edsoo.ru/ZL6P16LA0

41

OTkpBITHE U HCCIIEAOBAHNE
dotoaddekra. OnbiThr A. I
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHsbl poTodPdexTa.
VYpaBHeHnue DUHIITEIHA 17151
dororddekra. «Kpachas

https://m.edsoo0.ru/YLCK770G8




rpanuna» Gorospgexra

43

Jasnenne ceera. OnbiTol I1. H.
JlebeneBa. Xummueckoe
JIEUCTBUE CBETA

https://m.edsoo0.rut/EGO6ZQ1SA

44

TexHuueckue ycTpoicTBa u
NpakTUYeCKOe MPUMECHEHUE:
dboTosneMeHT, HOTOIATIUHK,
COJTHEYHast OaTapesi, CBETOIUO/T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo teMme
«DJIeMEHTEI KBAHTOBOM OITHUKH)

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma Tomcona. OMBITEI
Pesepdopna o paccesiauro o-
yacTull. [[manerapuas Mmojeinn
aToMma

https://m.edsoo.ru/FIC11POHN

47

IToctynartser bopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3nydenue u norioieHue
($bOTOHOB MpU Mepexojie aToma ¢
OJIHOTO YPOBHS SHEPTUU Ha
Ipyroiui. Buasl criekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BoHOBEIE CBOMICTBA YaCTHII.
Bounnsl ne bpoiiss.
KopmyckynsipHO-BOJIHOBO#
nyanu3Mm. CIIOHTaHHOE 1
BLIHy)KI[GHHOC I/I3.]Iy‘I€HI/Ie

https://m.eds00.ru/J710TLECO

50

OTKpBITHE PATMOAKTUBHOCTH.
Omnbiter Pesepdopaa mo
OTIPENIEIICHUIO COCTaBa
PaZIMOAKTHBHOTO U3ITyUCHHS

https://m.edsoo.ru/TSJFUU3TP




51

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTraHU3MBI

https://m.edsoo0.ru/UOIRQS0Z5

52

OTkpeITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DJIEKTPOHHBIN U TTO3UTPOHHBIN
Oeta-pacrnan. ['aMmma-u3nyueHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.
S nepHbie peakuuu. A nepHbii
peakrop. [Ipobrnemsri,
MEPCIEKTUBBI, SKOJIOTUYECKHUE
ACIIEKTHI SIICPHON SHEPTETUKHI

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTAPHBIE YaCTHUIIBIL.
OTkpbITHE TO3UTPOHA. METObI
HaOJIOICHUS 1 PETUCTPALIUU
3JIEMEHTapHbIX yacTull. Kpyrieri
cton «DyHTaMeHTalIbHbIE
B3auMoJercTBUI. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

3T3.HI>I paSBI/ITI/IH aCTpOHOMI/II/I.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMud. Buj 3BE31HOTO
HeOa. Co3Be3aus, IpKUe 3BE3IBI,
IIJIaHCThI, X BUIUMOC
nemxenne. ConHeyHas CUCTEMA

https://m.eds00.ru/5PXS219VY

56

Comune. ComHeunast akTUBHOCTD.
Uctounuk sueprun ColHIa 1

https://m.edsoo.ru/1JZR54JA0Q




3BE3

57

3BE3bI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3bI
TJIaBHOM IOCJIEI0BATEIIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPECTABIECHUS O
IIPOUCXO0KIEHUH U 3BOJIIOLIUU
CouHIia ¥ 3831

https://m.eds00.ru/GGD3W74Z0

58

Mineunsii [IyTe — Hama
lNanaktuka. [Tonoxenue u
nemxenne Comnnna B ['anakTuke.
lNanaktuku. Y€pHBbIE IBIPHI B
A/Ipax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30Oeranue
ranaktuk. Teopus bonbiioro

B3pbIBA. PEIMKTOBOE U3IIydYeHHE.

Mertaranaktnka

https://m.eds00.ru/9IWRLVWNN

60

Hepermennsie npo0iaembl
ACTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KoHnTtposbHas padota
«DNEeMEeHTHI aCTPOHOMHH U
aCTpOPUZUKID)

https://m.edsoo.ru/TXTTCT488

62

O6o06matromuii ypok. Posb
(GU3UKY U aCTPOHOMHUU B
9KOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON
U DTHYECKOU cepax
JCATCIIBHOCTHU YCIIOBCKA

https://m.edsoo.ru/WNJ5CRXYD

63

O6o06maromuii ypok. Posnb u

https://m.edsoo.ru/2PFPB28UF




MeCTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOUN KapTUHE
Mupa

64

O6o6maromuii ypox. Ponb
¢du3uueckoil Teopun B
(opMUpPOBaHUY MTPEICTABICHHIA
0 ¢pu3NUECKON KapTHHE MHUpPa

https://m.edsoo0.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MaraurHoe
noJjie. JIEKTpOMarHuTHas
VMHAYKIHS

https://m.edsoo. s u/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTCJIBHOCTHU

https://m.edsoo.ru/ESABJRKSL

68

Pesepusblii ypok. KBantoBas
¢duznka. DIeMeHThl aCTPOHOMUHU
1 acTpopu3uKu

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCcTOo (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBHIBaTh TPAHUIIBI IPUMEHEHUS] U3YyUCHHBIX (PU3MYECKUX MOJEIICH:
MaTepuaibHas TOYKa, MHEpIHUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCINA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBINA OJJIICKTPUYECKUU 3apsii — IPU PELICHUU

buznuecKux 3aaa4d

10.3

PacniosnaBate Qusnueckue sSBIEHUS (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 33aKOHOB MEXAHHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUHU
CTPOEHHUSI BEUIECTBA M  JJEKTPOJUHAMHMKH: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJcHUE
TeJ, JABUXXEHHE M0 OKPYXHOCTH, HMHEPLHUS, B3aUMOJECUCTBUE TEI;
mupdysusi, OpPOyHOBCKOE IBHXKEHHE, CTPOCHUE JKUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Tenm Tpu  HarpeBaHHUH
(oxnakJIeHnu), TEIMJOBOE paBHOBECHE, HCIAapeHue, KOHJEHCalUs,
IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHUE, BJIAXHOCTh BO31yXa,
MOBBIIIEHNE JABJIEHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHS Ta3a B M30IPOILECcCcax;

AJIEKTPU3ALUS TEN, B3aUMOICHCTBHE 3apPsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, HCHOJb3ys (usnueckue
BEJIMYMHBI: KOOpPAUHATA, MyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHWHETUYECKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHUYecKas
MOIIIHOCTb; IPHU OMUCAHUM MPABIIBHO TPAKTOBATH (PU3UYECKHUI CMBICTT
UCTOJb3YEMBIX BEIMYUH, MX O003HAUEHHS W EIMHUIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUUYHMHY C APYTUMHU

BCJIMYNHaAMU

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




ABIICHUS, UCHONB3Yys (U3MUECKHe BEIMYHUHBL: JaBICHHUE Trasa,
TeMIlepaTypa, CpedHss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
NBW)KEHUSI MOJIEKYJ, CpPEIHEKBaJAPATHYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHss »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTeNs; IpHU
ONUCaHUU MPaBUIIbHO TPaKTOBATh du3nyeckuii CMBICIT
UCIOb3yEMBIX BEJIMYHMH, WX OOO3HAYEHHUS M E€IUHUIbI, HAXOAWUTh
(bopMyIIbl, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnuceiBaTh M3yueHHBIE JJIEKTPUYECKHWE CBOWCTBAa BELIECTBA U
ANEKTPUYECKUE  SIBICHUs  (MPOIECCHI), HCHONB3ys  (PU3UUECKHE
BEJINYUHBI: ANEKTPUUECKUN  3apsf, ANEKTPUUECKOE  TMOJeE,
HAnpsDKEHHOCTh  TMOJIA, TMOTEHIHaJ, Pa3HOCTh IOTEHIMAJIOB; MPHU
OMHCAaHUU MPABWIBLHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3YEMBbIX
BEeIIMYMH, WX OOO3HAYCHHUS] ¥ €AWHUIIBI;, YyKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO  (U3MYECKYI0 BEJIMYMHY C JPYTHUMH

BCJIMYNHaAMU

10.7

aHAIM3UPOBaTh (PU3MUECKHE TMPOLECCHl M  SBIEHUS, MCIOJb3Ys
(bu3UYecKre 3aKOHBI M MIPUHIIUITBL: 3aKOH BCEMUPHOTO TiAroTeHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU JHEpIUH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPHIO3UIMHN CUJI, IPUHIIMII
paBHONpPABUS HMHEPLUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BEILECTBA, FA30BBIC 3aKOHBI, CBA3b
CpPEIHEM KHHETUYECKOM SHEPrUU TEIUIOBOIO [BMKEHUS MOJIEKYJI C
aOCONIOTHON TEeMIIEpaTypol, MEpBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHUs DJJICKTPUYECKOTO 3apsaa, 3akoH Kysona, mpm sToM
pasnuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTEeMaTHYECKOe

BBIpQ)KEHUE U yCIIOBHUs (TPAHHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JACHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3Iuyarh YCIOBUS MX O€30MacHOTO

HCIIOJIb30BaHHUA B HOBC@I[HCBHOﬁ KU3HU

10.9

BrimonaaTe 9KCHCPUMCHTHI 110 UCCJIICJOBAHUTO (1)1/131/111601(1/1)( SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
aToM (opmyaupoBaTh MpobieMy (3amady) M THUIIOTE3Y Y4YeOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYJINPOBATH BHIBOIBI

10.10

OCYIJ_IGCTBHHTB OpsAMBIC W KOCBCHHLBIC HU3MCPCHUA (1)PI3PI‘-I€CKI/IX

BEJIMYMH; MPHU ITOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HCIIOJIB30BaTh N3BCCTHBIC METOIbI OLICHKHN HOI‘pGH.IHOCTCﬁ I/I3MepeHI/If/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MYSCKUMHU BEIIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl MOJYyYEHHOW 3aBHUCHMOCTHU
(bM3UYECKUX BEJIMYMH B BHJIE TAOIUIl U TpadHUKOB, eIaTh BHIBOJBI 11O

pe3yjibTaTaM UCCICAOBAHUA

10.12

CobOmomaTe mpaBmia 0O€30MacHOTO  TpyJda TPU  MPOBEICHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW AEATENBHOCTU C HCIOJIb30BAHUEM

W3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYA0BAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO,
UCHOJb3Yysd (U3MYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMs  3aJaud  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢u3nueckue BETUUUHBI U (POPMYIIBI, HEOOXOIUMBIE i €€ pelieHUs,
IPOBOJUTH PACYETHI U OLIEHUBATH PEATBHOCTD IOJYYEHHOTO 3HAUYECHUS

(hU3UYECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO ILIETIOUKY PACCYKIEHHUI C OMOpON Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

10.15

Hcnonp3oBaTe MHpH  pelICHWH Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TOHMCKA, CTPYKTYPHUPOBAHUSA,
MHTEpPHpETallMi M MPEJICTaBICHUS y4eOHON W Hay4HO-IOIYJIIPHOM
UHpOpMaLUY, NMOJYYEHHOM W3 PA3IUYHBIX HMCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTy4YaeMyto HH(OpMaIHIo

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecTieyeHns: 0€301MacHOCTH MpU 0OpalleH!H ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, M COXPAHCHMs 3I0POBbS H

cOOTIOICHHUS HOPM SKOJIOTMYECKOTO TIOBEJICHHUS B OKpY Karollel cpeie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX pOJIeH,
IJIaHUpOBaTh  paboOTy  TpPYyMIbl, palMOHANBHO  paclpeaessiTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBPHOCTh B HECTaHMAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OIEHHMBATh BKJIAJ KaXXIOTO M3 YYAaCTHHKOB

TPYIIIbI B pelIeHne paccMaTpUBaeMoil MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero 001ero o0pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MeCTo (HU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uThIBaTh TPAaHUIBI IPUMEHEHHSI U3yUYEHHBIX (DU3MUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsf, siiepHas MOJENb aToMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO Siipa MPH peIIeHUH (PU3MIECKUX 3a71a4

11.3

Pacrio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKU:
ANIEKTpUYECcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MardHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE Mar"HuToB,
ANEKTPOMArHUTHAST WHAYKIHS, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM U MABWXKYLIMICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeTa,
OTpaXKeHHe,  TpeloMiIeHHe,  uHTepdepeHuus,  Iudpakuus U
MOJIIpU3allisl CBETa, AMCIEPCHS CBeTa, (OTONEKTpUdeckuii dhdext
(boTtoadexr), cBeTOBOEC maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuchiBaTh  M3y4YEHHBIE CBOICTBA  BeIIECTBA  (DJIEKTPUUYECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MTPOBOAMMOCTD Pa3INYHBIX
Cpeln) W DJIEKTPOMArHUTHbIC SABJICHHUS (MPOLECCHI), HCIOIb3YS
¢busnyeckue BEIMUYMHBL  JIEKTPUUYECKMM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIIECHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHAYKIHMS MarHUTHOTO
nonsi, cuina Awmmepa, cwia JlopeHna, HWHIYKTHBHOCTb KaTyILKH,
SHEpPrus MIEKTPUUECKOr0 M MArHUTHOIO NOJeH, Mepuoj M 4YacToTa
KosiebaHui B Kose0aTeaIbHOM KOHTYpE, 3apsi U CHIla TOKa B Mpolecce
FapMOHMYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHUE M ONTHYECKas CHja JIMH3BIL, IMPU ONHUCAHUM IPABHIBHO
TPAKTOBaThb (PU3MUECKUI CMBICI HCMOJIB3YEMBIX BEIMYUH, HX
00O3HAYeHUs W €IUHMIBI, YKas3bBaTh (HOPMYJIbI, CBS3BIBAIOLINE

JTaHHYI0 (PU3HYECKYIO BETMUUHY C IPYTHMMHU BEIMUMHAMHI




11.5

OnuceiBaTh N3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCIIOIb3Ys
¢u3nyecKkue BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, IJIMHA
BOJHBI M 4YacTOTa CBeTa, SHEPruss U HMMOYyJIbCc (POTOHA, MEPUOL
nojaypacnaza, SHEpPrus CBSI3M AaTOMHBIX sAep; IpU ONUCAHUH
MPAaBIIBHO TPAKTOBATh (PU3MUECKUIN CMBICI HCIOJIb3yEeMbIX BEIHYUH,
ux 0003HAYCHHUS W EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3UYECKYIO0 BETUYUHY C IPYTUMU BEIMUYUHAMH, BEIYUCIIATD

3HauYeHUE (PU3NYECKON BETUUNHBI

11.6

AHanu3upoBath (U3NYECKHE MPOLECChl M  SBICHUS, MHCIIONb3YS
¢usznyeckue 3aKOHbBI M OpuUHOUOBL:  3akoH Owma, 3aKOHBI
IIOCJIEZ0BATEIBHOTO UM TAPAJUIENbHOIO COEOUHEHMSI IPOBOJHHUKOB,
3ak0oH [[xoynsa — JleHua, 3aKOH 3JE€KTPOMarHUTHOM WHAYKIWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUSA  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUSs
MMIyJIbCa, 3aKOH COXPAHEHHsS DJIJIEKTPUUYECKOrO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro uucia, nocrynatel  bopa, 3akoH
pPaaMOaKTUBHOIO pachajna; HOpu 3TOM pa3iaudarb CJIOBECHYIO
(bOopMyJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe BBIPAXKEHUE U YCIIOBHS

(TpaHuIIBEI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIpaBJICHUC BCKTOpPa HWHAYKIHU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

CTpOI/ITB 1 OIIKMChIBATb I/I306pa)K€HI/IC, cOo31aBacMoO€  INIJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIEPUMEHTSHI 110 UCCIIEAOBAHNIO (PU3NYECKUX SBICHUH U
MPOLIECCOB C HCIIOJIB30BAaHNEM TPSAMBIX M KOCBEHHBIX M3MEPEHHH; MpH
3ToM (GopMyIHpOBaTh NpodiaeMy (3a7ady) M THIOTE3y Y4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  HPEJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OTBIT U (POPMYIHUPOBATH BHIBOBI

11.10

OcymecTBiATh TpsIMBIE W KOCBEHHBIC W3MEPEHHS (PUIUIECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKHU l'IOl"p@H.IHOCTeI\/'I HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C UCIOJIb30BAHUEM
OpSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJE TaOIMIl U Tpa(UKOB, J1e1aTh BEIBOJBI 110 PE3yIbTaTaM

HucciacaoBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUU




UCCIIEIOBAaHUH B paMKax Yy4YeOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IIPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIBHBIX YCTPONUCTB U J1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SBHO 3aJaHHOM (pU3MUYECKOW MOJEIBIO,
UCHOJb3Yysd (U3MYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMs  3aJadd  BbIOMpaTh  (U3UYECKYI0 MOJENb, BBIICIATh
¢dusnueckre BETUUUHBI U (OPMYIIBI, HEOOXOIUMBIE I €€ pelieHus,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATBHOCTD IOJYyYEHHOTO 3HAYECHUS

(hbUBUYECKON BEITMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO ILIETIOUKY PACCYKIEHHUI ¢ OMOpOd Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonb3oBaTe IHpH  pelICHMH Y4EeOHBIX 3aJad  COBPEMEHHbIE
MHPOPMAIIMOHHBIE TEXHOJIOTUU ISl TOHMCKA, CTPYKTYPHUPOBAHUSA,
MHTEpPIpETallMd M MPEJCTaBICHUS y4eOHON W Hay4HO-IIOMYJISIPHOMN
MH(pOpMaLUY, NOIYYEHHOM W3 PA3IUYHBIX HMCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOJTy4YaeMyto HH(OpMaIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalINH, NMPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHsS WX O€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoANTH TIpUMEpPBI BKJIAJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHns 6€30macHOCTH Ipu OOpaIeH!H ¢ MpuOopaMu
U TEXHUYECKUMH YCTPOWCTBAMHU, MJII COXpPAHEHHsI 3I0POBbSI H

COOJIIOICHHUS] HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY KaloIIel cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNIbBI,  palMOHAIBHO  PACHpPENeNsATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBATh BKJIAJ KaXI0ro U3 Yy4YaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOil TPoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon
pazneia

Kox npoBepsiemoro
3JieMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOIBI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupoae. Hayunsle
METO/Ibl NTO3HAHUS OKpYyXKaromero Mupa. Pons
JKCIIEPUMEHTa M  TEOPUHM B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HUECKUX SBICHUHA |
npouieccoB. Hayunbie runore3sl. @usnyeckue
3aKOHBl U TEOpUH. ['paHMIIBI NPUMEHUMOCTH
buznIeCcKux 3aKOHOB. [Mpunuun
cootBercTBUs. Poiab u Mecto ¢usuku B
(dbopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTHHBI Mupa, B MPAaKTUYECKOU

IEeITeIbHOCTH II0ICH

MEXAHHUKA

KMHEMATHKA

2.1.1

Mexannueckoe aBrkeHue. OTHOCUTEILHOCTD
MexaHnyeckoro aBrmxkeHusa. Cucrema oTcuéra.

TpaexkTopus

2.1

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTH,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCHU
CUCTEMBI KOOpJHMHAT. Cnoxenue

MEePEMEICHUI U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JABWKCHUE. ['paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUs, IIyTH u MIEPEMEILICHUS

MaTepuaIbHOU TOUKH OT BpEMEHU




CBobOoaHOE TazieHne. Y CKopeHrne CBOOOHOTO

MmajeHust

KpuBonuneiinoe nBmxkeHue. PaBHOMepHOE
ABHUKCHUC MaTepHaHBHOfI TOYKHN 110
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEHAs
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpPEMUTENEHOE YCKOPEHUE

TexHuueckue YCTpPOMCTBA: CIIUJIOMETP,
ABUXKCHUC CHApAAO0B, HCHIHBIC W PCMCHHBLIC

nepe1ayn

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILICHUSI MEXIY MyTSIMH, MPOHIEHHBIMU
TEIOM  3a  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHH MPHU PaBHOYCKOPEHHOM
JNBIKEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHue ABMKEHHS IIapuKa B BSI3KOM
KUOKOCTHU. I/IsyquHe JABUXXCHUSA TCIAa,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

TMHAMUKA

2.2.1

[TpunIIMn OTHOCHUTEJILHOCTH T"amunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

223

Bropoii 3akon HploTOoHa s MatepuaibHOMU
TOYKM B HWHEPUUAIBHOM cucTeMe OTcueTa
(UCO). Tperuit 3akon HeloToHa mnsa

MaTCpHaJIbHBIX TOUCK

22.4

3aKoH BCEMHUPHOro TsroreHus. Cumna TsSKEeCTH.

[TepBast kocmuyeckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs
CKOJBXEHUS M  CWIa TPEHUs  IOKOS.

Koaddunuent tpenus. Cuna conpoTUBICHUS




IIpUu ABUIKCHUU TECJIAa B ) KUAKOCTH HUJIN T'a3C

2.2.7

HOCTyHaTeHLHOG N BpaIaTCJIbHOC ABUKCHUC

aOCOJIOTHO TBEPAOTO TeJa

2238

MOMEHT CUJIBI OTHOCUTEIBHO OCH BpAILICHMS.
[Ineqo cuibl. YciioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOAIIMITHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue paboTel. V3ydeHne TBUKCHHS
Opycka 10 HAKJIOHHOM IIJIOCKOCTH IOJ]
JIEUCTBUEM HECKOJNBKUX cuil. HcciemoBaHue
3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIOIIUX
B AeGopMUpyEeMON TPYyXKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX jAeopmarmm.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynec MaTepUalbHOM TOYKH, CHUCTEMBI
MaTepHaIbHBIX TO4YeK. VIMIynbc CcuIbl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wummyinasca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora crtel

234

MoOnIHOCTh CHIIBI

2.3.5

Kunetnueckas s3Heprus MaTepuaibHONW TOUKH.

TeopeMa 0 KHHETUYECKOUN SHEPTUH

2.3.6

[TorenmmansHast sHeprud. [loTeHmanpHas
SHEPrust yapyro nehopMUPOBAHHON
npykuHbl. [loTeHIManpHas »dHEpPrus Teia

BOJIN3M IOBEPXHOCTHU 3eMIIN

2.3.7

HOTCHHI/IaHBHLIe N HCINOTCHUIMAJIBHBIC CHUIIBI.
CBi3p pa6OTI>I HCIMOTCHIOHUAJIBHBIX CHJI C
HN3MCHCHUCM MEXaHH4YeCKOI OHCPIrun

CHUCTCMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPruu

2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN MACTOJIET
[Ipaktuueckue pabotTel. HM3ydeHue CBs3H
53,10 CKOpPOCTEM Tel IpU HEyIpyrom yzape.

UccnenoBanme cBs3M  pabOTBI  CHJIBI €

U3MEHEHHEM MEXaHHMYECKOM SHECPruu TCjia

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHHUSI MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. bpoyHoBckoe
newkenne. {uddysusa. Xapakrep ABUKEHUS U

B33.HMO,Z[€I>'ICTBI/ISI qacCTull BEIICCTBa

Mogenu CTpoeHMsI Ta30B, KUIAKOCTEH U
TBEPABIX Tel U  OOBSCHEHUE  CBOMCTB

BEIIIECTBA HA OCHOBE 3TUX MOJENeH

Macca wmonekyn. KommuectBo —BemecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpbHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJIAPHO-KUHETUYECKOU

TECOpHUHN NACAIIBHOI'O ra3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIaHeH
KHHETUYCCKOU OHCPIUU TCIJIOBOT'O ABUIKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kimanelipona — MeHaeneesa.

3akoH /lampToHa

["azoBbIe 3ak0HBI. M30mpo1ECCHl B MAEATBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA:

U30TEpMa, U30X0pa, n300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.1.10

[Tpaktuyeckne paboTel. M3MepeHue Macchbl
BO3/yXa B KJacCHOM komHare. MccnegoBanue
3aBUCUMOCTH MEXJy ITapaMeTpaMH COCTOSIHUS

pa3pe)eHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMoauHamuyeckass cucrtema. BHyTpeHHssS
OHEPIUid TepMOHHHaMquCKOﬁ CUCTEMBbI U

CIIOCOOBI €€ N3MEHEHU

322

KonnyectBo TemnoTel u paborta. BHyTpeHHss1

SHEPIrUs OAHOATOMHOI'O UACAJIIBHOTO Ir'a3a

323

Bunel Temionepenauu: TENMIONPOBOJHOCT,
KOHBEKIUA, M3JIydyeHHE. TermoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPU TCILJIOTICpEaauC

324

IlepBbiit 3aK0H TepmoauHaMuKu. [IpuMenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3onpoueccam. I'paduueckas MHTEpHIpeTaLus

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIMNBL AEUCTBUS
TeruIoBbIX MamwH. [IpeoOpa3oBanHus SHEPrUN
B TemwioBbiX MammHaX. KoaddunueHt
noje3Horo  gedcreus  (mamee —  KILM)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
Tennosrie JBUTATEIH. DKOJIOTHYECKHE

poOIEMBI TETUIOHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTelb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[Ipaktuueckue padbotel. M3mMepenue yaenpHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u KoHneHcanus. Mcnapenue




" KHUIIEHHUE. VY nenpHas TeIUIoTa
napooOpa3zoBaHus. 3aBUCHMOCTh TeMIIEPaTyphl

KHUIICHHUA OT JaBJICHUA

AOcomoTHAS M OTHOCHTENbHAS BIIAXKHOCTh

332 BOo3ayxa. HachlleHHsIil map
Tépnoe TEJIO. Kpucrannnueckue u
333 amophHble Tena. AHHU3ZOTPONHS CBOWCTB
o KpHUCTAJLJIOB. Kunkue KPUCTAJUIBI.
CoBpeMeHHbIE MaTepHaIIbl
334 [InmaBnenne u xpucraimsauus. Y aeiabHas
o TeruioTa iaBneHus. CyOnumanus
3.3.5 VYpaBHEHHE TEIIOBOTO OalaHca
TexHudeckue yCTpPOWCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
o MOJIyYEHUsI COBPEMEHHBIX MaTE€pHaJIOB, B TOM
YUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH
337 [IpakTnueckue paboTHL. N3zmepenne
o BJIQYKHOCTH BO3/yXa
4 SJIEKTPOAMMTHAMUKA
OJIEKTPOCTATUKA
Al1 DnexTpuzanys Ten. JIeKTpuuecKuil 3apsa. JBa
o BUJIA IEKTPUUECKUX 3apsi/I0B
[IpoBonHUKH, IHABIIEKTPUKHA Hu
4.1.2
MO TIPOBOAHUKHU
4.1.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictue 3apsnoB. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJe. Hanpspok€anocTh
415 3JIEKTPUUECKOTO OJIA. [TpuHIMn
o cyneprno3unuu.  JIMHMM ~ HanpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PaGora cumm 3IEKTPOCTATHYECKOTO  TOJS.
o [Torenuman. Pa3HOCTh NOTEHIMATIOB
417 [IpoBOAHUKK W JUAJIEKTPUKUA B IMOCTOSTHHOM

anekTpudeckoM — moise.  Jludnektpuueckas




MPOHUITACMOCTb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJZIEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudeckue  yCTpPOWCTBA:  JIEKTPOCKOIL,
nr AJEKTPOMETP, JJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. N3zmepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [I0CTOSIHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka 1enu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y JIENbHOE
o COTNIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEILIAHHOE COEIMHEHNE IPOBOIHUKOB
Pabora snexTpuueckoro toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuna (manee — J/C) u
427 BHYTpPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma ;s TONMHOW — (3aMKHYTOH)
ANeKTpuYecKon nenu. Kopotkoe 3ambikaHne
DneKTpoHHas MIPOBOJMMOCTh TBEPABIX
408 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHMUS
o METaJIJIOB oT TEMIIEPATypBHI.
CBepxnpoBOIUMOCTb
420 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U IPUMECHASI




IIPOBOAMMOCTD TOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [ToxynpoBoJHUKOBbIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIUTAX.
DNeKTpoNuTHIECKas JUCCOLAIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOATENPHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHbple TUNBI CaMOCTOSITEIBHOTO

paspsana. Moinnus. [Inazma

4.2.13

TexHnueckue yCTpoiicTBa: aMIepMerTp,
BOJIBTMETP, peocTar, MCTOYHHUKU  TOKa,
AJIEKTPOHArpeBaTEIbHbIE puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINIPOTHUBIICHUS, BaKyyMHBII MO,
TEPMUCTOPBI u boTope3ucTopHl,

HOHYHpOBOI[HHKOBBIﬁ AUOoA, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTPEHHEr0 conpoTuBieHus. Habmonenue

AIIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3jiena 3JieMeHTa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

4

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA MHAYKIMA

4.3.1

IlocTrosstHHBIE MarHuThbl. B3zammonencTBue

IIOCTOSSHHBIX MarHuToB

4.3

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykauu.  [IpuHIun — cynepro3uiuu.
Jlunnn wmarnutHOM wHAayKuuu. Kaptuna
JIMHUM  MarHuTHOW  MHAYKUUU  TOJA

IIOCTOSAHHBIX MarHuTOB




MarsuTHOEe 110JI€ NPOBOJHMKA C TOKOM.
KapTuna nuHMil 1ossl JUIMHHOTO MPSIMOTO

MNpOBOAHUWKA W 3aMKHYTOI'0 KOJIBIICBOT'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzaumoaeiicTBue NpOBOJIHUKOB C
TOKOM
43.4 Cuita AMniepa, €€ MOJlyJib M HAIIPABJICHHE
Cuna JlopeHiia, €€ MOAyJIb U HaIpPaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUMLBl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. Pabota
cuiel JIopeHna
4.3.6 SIBiIeHUE DNEKTPOMArHUTHOW UHAYKIHUH
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKIUU
OJIC nHayKkiuu. 3aKOH 3JEKTPOMarHuTHON
4.3.8 nHaykuun dapanes
BuxpeBoe »anexrpuueckoe mose. OJC
WHAYKIMA B TMPOBOJHHUKE, JBIXKYILEMCS
439 MOCTYMATEJIbHO B OAHOPOJIHOM MarHUTHOM
moJie
4.3.10 [IpaBuno Jlenma
NHAyKTUBHOCTH. SIBJICHHME CAMOMHIYKIUU.
4311 O/JC camouHayKIuu
DHeprusi MarHUTHOTO TMOJsi KaTyIIKH C
43,12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TOJIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIC
MAar"uThI, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATEb, YCKOPHUTETH
3JIEMEHTAPHBIX YaCTHUIl, UHTyKIIMOHHAS [1€Yb
[IpakTnueckue paboTHL. N3yuenue
MarHUTHOTO TOJS KaTyHIIKM C TOKOM.
4.3.15 UccnenoBanne aeWcTBUS  IMOCTOSIHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS SHGKTpOMaFHHTHOfI HUHAYKIOWH




KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenpuast cucrema. CBoOOmHBIE
koneOanusi. [apmoHuueckue KoseOaHus.
5.1.1
[lepuon, uacrtora, ammumryga u (dasa

KoJiIeOauuii

[IpyxuHHBI MasTHUK. MatemaTuyecKkui

MasATHHK

YpaBHeHHE TapMOHUYECKUX KOIeOaHUM.
5.1.3 Kunematnueckoe " TUHAMHAYECKOE

OIMCaHKE KOJIeOaTEILHOIO JBHXCHUA

[IpeBpaiienue SHEpPruu npu
rapMOHHYECKUX KOJICOaHUSX. Cas3b
5.14 aAMIUTUTY IBI KoaeOanuii HUCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KoJjeOaHuil eé

CKOpPOCTH M YCKOPECHHS

KonebGatenpupiii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHuTHBIC KOHe6aHI/IH B
UACaJbHOM  KOJICOATEIIbHOM  KOHTYpe.
Amnanorus MCKIY MCEXaHUYCCKUMU u
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpaHCHUA DHCPrurM B HJACAJIbBHOM

KoJieOaTeIbHOM KOHTYPE

BhIHyX/1eHHBIE MEXaHUYECKHE KOoleOaHus.
Pesonanc. Pe3onancHas KpHuBasl.
BrinyxieHHbIE AJIEKTPOMAarHUTHbHIE

KOJICOaHUS.

[lepemennbiii  TOK.  CHHYCOMIATbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYHOE W JEHCTBYIOILEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpanchopmarop. [IponsBoacTso, mepenadya




U TOTpeOJIeHNEe 3IIEKTPUYECKONH SHEPIHH.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
ANNEKTPUYECKOU SHEPIHUH. Kynbrypa
MCIOJIb30BAHUS AEKTPOIHEPTUH B

MOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
JNEKTPUYECKUI 3BOHOK, JMHUH

QJICKTpOoIepcaavd

5.1.12

[Mpaktuueckne pabotel. HccnemoBanue
3aBUCHMOCTH TEpHOJa MalbIX KoJieOaHUit
rpy3a Ha HUTU OT JUTMHBI HUTH U MAaCCHI
rpy3a. UccnenoBanue nepeMeHHOTO TOKa B
[ENU U3 TOCJIEeIOBATEIbHO COCTUHEHHBIX

KOHJICHCATOPa, KAaTYIIKH U PE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, ycCJl10BUA
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUs W JJIMHA  BOJIHBL

[Tonepeynsie ¥ MPOIOIBbHBIE BOTHBI

522

HNuTtepdepentus u mudpakims

MCXaHUYCCKHUX BOJIH

523

3Byk. CKopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CIIOBHS
I/IS.Hy‘ICHI/HI BJIGKTPOMaFHI/ITHBIX BOJIH.
B3aumuas opuentanusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPEIOMJICHUE, NOJIpH3anus,
midpakuus, wuHrepdepenuus. CropocTb

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[Mxana DJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

HpI/IHL[I/IHBI pagruoCBiA3 U TCIICBUJACHUS.




Pannonoxanusi. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAFOIIEH CpeIbl

5.2.8

TexHuueckue yCTpOMCTBA: My3bIKaJIbHbIC
HHCTPYMEHTHI, YJIbTpa3ByKoOBast
TUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
panzap, paauoNpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

OIITUKA

5.3.1

[IpsiMmonuHeiHOE paclpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxeHue cBeTa. 3aKOHbl OTPaKEHUS
cBera. [locTtpoenne nm300paXkeHd B THIOCKOM

3epKajie

533

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHUS
cBeTa. AOGCOTIOTHBIH MOKa3aTeib

IMPCIOMIICHUA

534

[TonmHoE BHYTpPEHHEE OTpaKECHHE.
IIpenenbHbIil yroa IMOJHOIO BHYTPEHHETO

OTpakKeHUS

5.35

Hucnepcusi cBera. CHOXHBIM  COCTaB

oenoro cBera. L{Bet

5.3.6

Cobuparoniue ¥ pacceuBarOIINe JUH3HI.
Tonkass nuH3a. DOKYyCHOE pacCTOsIHUE U
OIITUYECKas cuiia TOHKOU JIMH3BI.
[TocTpoenue n300pakeHU B COOMPAFOIIINX
U pacceMBarOlMX JuH3ax. Popmyia
TOHKOM JHH3BI. YBEIMUYCHHE, JaBacMoOeC

JIMH30U

5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

53.8

WNurtepdepenuss cBera.  KorepeHTHbIE
HUCTOYHHKHU. VYcenoBus HaOII0IeHUS
MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(l)aSHLIX KOTCPCHTHBIX UCTOYHHUKOB




HNudpakmus  cera.  JudpakunoHHAS

peméTka. YcinoBue HaOMIOICHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu HaJeHun
MOHOXpPOMaTHYECKOTO cBeTa Ha
T(QPaKIHOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
doToanmapar, NPOEKIUOHHBINA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, T paKMOHHAS pemeérka,
TOJISIPOU T
[IpakTuueckue paboThL. N3mepenue
5310 nokasarenis npenomienus. VccrnenoBanue

CBOMCTB  u300pakeHM B  JMH3aX.

Hab6mronenue qucnepcun ceeta

BJIEMEHTAI CITELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuipl NPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJILHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHILITEHHA

6.2

OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
3amemyieHHe BpPEMEHM UM COKpAIlCHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C 2HEpPrUed M HUMILYJIbCOM
CBOOOJTHOM 4YaCTHUIIBI. JDHEPrUs TOKOS

CBOOOIHON Y4aCTULIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBs3u dHEPTUN
¢orona ¢ ero wyacroToid. ODHeprus u

UMITYJIbC (hOTOHA

OTtkpeiTHE U uccienoBanune Gotodrddekra.




OTBITEI AlT. CroeroBa. 3aKOHEI

dhoTtorddexra

YpaBHeHue OUHNITENHA TUIA
dorordpdekra. «Kpachas TpaHUIa»

dboTorddekra

7.1.4

JaBmenne cBeta. OnwiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

TexHuveckne ycTpoicTBa: (POTORIEMEHT,
¢doronaTuuK, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccneqoBaHuio CTPOCHUS

aroma. [IimanerapHas Mozenb atoma

7.2.2

ITocTynatsr bopa. N3nyuenue U
norjomeHue (OTOHOB TpU  TMEpPEXoie
aTOMa C OJHOIO YpPOBHsS DJHEpPruuM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPrUM aToMa BOJIOPOAa

7.2.3

BonHoBEIE cBoMcTBa 4acThll. BoJHBI ne
Bpoiisns. KopmyckynspHo-BOJIHOBOM
nyamusM. Judpakuus dIEKTpOHOB Ha

KpHUCTaJIax

7.2.4

CrioHTagHoe U BBIHYKACHHOC H3JIYYCHHUC.

Y CTpoHCTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHuuecKkrne YCTpOMCTBA: CHEKTPaIbHbIN
aHanu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  pabotel.  HaOmronenue

JINHENYATOTO CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHHS W PETHUCTpalUu

SJICMCHTAPHBIX YaCTHI]

7.3.2

OTKpbITHE  paIUOAKTUBHOCTH.  OMBITHI




Pesepdpopna mo ompeneneHuio cocraBa
paauoakTUBHOTO  u3lydyeHusi. (CBOMCTBa
anb(a-, 6eTa-, raMMa-u3nyueHus. Brusaue

PaaruOaKTUBHOCTH HA JKHWBBIC OPraHU3MBbI

7.3.3

OTKppITHE  NOPOTOHAa W HEWUTPOHA.
Hyxnonnas monmens siapa ['eiizenbOepra —
NBanenko. 3apsn sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DIEeKTPOHHBIH u
TTO3UTPOHHBIN Oeta-pacna. INamma-
U3JTy4YeHue. 3aKOH  paJMOaKTUBHOTO

pacnajna

7.3.5

DOHepruss CBA3M  HYKIOHOB B  fJpe.

Snepubie cunbl. Jledekt Macchl siapa

7.3.6

Snepubie peakuuu. Jlenenue U cUHTE3

saaep

7.3.7

SAnepHbiii peakTop. TepmosiepHbIit
cuHre3. [IpobGneMbl M NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. DKOJIOTMYECKUE

aCTEKThI SEPHOMN SHEPTeTUKH

7.3.8

DneMeHTapHble  4acTuipl.  OTKphITHE
[IO3UTPOHA. DyHIaMEHTAIbHBIC

B3aUMOJICUCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JTO3UMETP,
Kamepa BuibCcoHa, SANEpHBIA PEAKTOP,

aroMHas OomOa

7.3.10

[Ipaktuueckue pabotel. MccrnemoBanue

TPEKOB YacTHUI] (mo TOTOBBIM

dhoTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3nus, spKue

3BE3/bI, INIAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conueunass cucreMa. IlmaHeTbl 3eMHOU

T'pYyIIIBI. IImaneThI-rUTaHThI n ux




CITYTHUKH, KAPJHUKOBBIC IIJIAHCTHI. Mainie

Tena CoTHEYHOH CUCTEMBI

8.3

Connne, dotocdhepa u  armocdepa.

ConHeuHas akTHBHOCTD

8.4

Ncrounuk sHeprun ConHua u 3B€371

8.5

3BE3AbI, MX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TEeMIIeparypa,
HX B3aUMOCBSI3b. Hwnarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTBY.
3BE34pI  IJIAaBHOM  IIOCICAOBATCIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY» IS

3BE3]1 INIaBHOM MOCJIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
COBpeMeHHBIG MMpCACTABJICHUA (o)
HPOUCXOXKICHUH U 3Booru ComlHIa U 3BE31.

OTanbl )XKU3HA 3BE3]

8.7

Mneunsiii  Ilyre — Hama ['amakrtuka.
CnupanbHas ctpykrypa  [amaktukwu,
pacupenesieHue 3BE31, ra3a MW IBUIM.
Ilonoxxeane wu naBwxkenue ConHIla B
lanmaktuke. Ilnockas wu  chepuueckas

HOJICUCTEMBI | alakTUKH

8.8

Tuner ramakTuk. PaguoramakTMKd U

KBasapbl. UEpHBIE ABIPHI B sAPaX TAIAKTUK

8.9

Bcenennas.  Pacmmupenue  BceeneHHOM.
3akon XaO6ma. Pas3Oeranue ranaxkTHK.
Bospact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Monens  «ropsiuen

Bcenennoi». PeaukroBoe usinydeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOI.
Meraramaktuka. Hepeménubsie mpoOiembl

aCTPOHOMUU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» ®uzuka. 10 knacc. Msikues I'.4., byxosues b.b., Corckuiit H.H.; nox
penaknueii [TapdentoeBoit H.A. AkmronepHoe o6miecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka. 11 knacc. Msxumes I'.4., byxoBueB b.b., Hapyrua B.M.; oz
penakmueit [TapdentreBoit H.A. AxkuimonepHoe o6iecTBo «M3naTenscTBo

«IIpocsemienue»
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