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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAHero oOmiero oOpa3oBaHuUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
OCHOBHOW oOpazoBareibHOM mnporpammel, mnpeactaBieHHsix B I'OC COO, a
Takxke ¢ ydérom ¢enepaibHOM pabodeil mporpammbl BocnuTaHus U KoHieniuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoit ~ denepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTEIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpezenser o0a3aTeIbHOE MPEIMETHOE COJIepKaHueE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IMOCIIEIOBATEILHOCTh N3YYCHHSI TEM U Pa3fesioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarOIIMXCA.
[Iporpamma 1o ¢usuke naét npeacTaBiICHUE O LENSAX, COJAEPKAHMM, OOIIeiH
CTpaTernd OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMHU
yaebHoro npeamera «Pu3nka» Ha yriIyOJIEHHOM YpOBHE.

Nzydyenue Kxypca (QU3MKU YIUIyOJEHHOTO YpPOBHS TO3BOJISIET PEaTU30BaTh
3a/1la4yd MPOPECCUOHAILHON OPHEHTAILIMH, HApPaBICHO HA CO3/IaHHUE YCIOBUU JUIs
MPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
OOydarolmumMcsi, KOTOpbIE HEOOXOAMMBI JJsl TPOJAOJDKEHUS oOpa3oBaHHs B
opraHu3anusx mpodecCHOHATBLHOTO O00pa3oBaHUsl MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo (¢u3HKe OmNpeAensioTCs IIaHHUPyeMble Pe3yJbTaThl
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, IpeIMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIINX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs Ha
yrayO0inEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJibTaThl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00y4eHus;

coJiepkanue yuyeOHoro npeamera «Ousukay 1o rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX POrpamMm.

[IporpaMMa mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABISCT BO3MOXKHOCTH JUISl peaju3allid  Pa3IUdHbIX METOJUYECKUX
NOJIXOJIOB K TNpenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YypOBHE MpU YCIOBHUH
COXpaHEeHHs 00s3aTeTFHON YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU C HeW MaTepuanl Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANnoiaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



pasBuTHE MHTEpeca K chepam nmpodecCuOHANBHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3ydeHus yuyeObHoro mpeamera «®Dusmkay Ha ypOBHE CpeaHEro OOMIeTo
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pPa0bOT SBIAETCS PEKOMCHIOBAaHHBIM, YYHTEIb JEJaeT BBIOOD
MpoOBeCHMUsT J1a0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeToq no3HaHus U
METO/JIbl HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoiasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  M3MepeHusi (U3MUYECKUX BEIUYUH (AaHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA M MPOILECCOB (MaTepuaIbHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJeanbHasl >KUIKOCTb, HJCANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @u3nyecknuid 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. Pu3HUecKast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU TOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1U(poBol s1adoparopueit mo dusmuke. [Ipumepsl u3mMepeHus
(¢u3nYeCKUX BETUYMH MIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKH, €ro MNPOEKUHH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipaduki.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm i WACaTbHOM KUJKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp ueabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [IaBJIC€HUEM W CpPeJHEd KUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

HNuddy3us KuIKocTe.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINuYeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTy TOPSYEH U XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30X0pHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsul. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. CamMomnpou3BOibHAsg — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenneneeBa—KianeipoHa U BBIpa)KEHUE JJII BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENU: HU3Kash KOHIIEHTpAIUsl 4acTHUIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabota B TepMoArMHaAMuUKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl npu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHWS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4YeEpes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOIMHAMUKHM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTnyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHble MOAEHN TEIJIOBBIX JBUTATENIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. YjenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachlinieHHble mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBineHue u Kpucrtamnuzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TermioBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHSI.
Kanusapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHI:  KHUJKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolicTBa HACBIIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr neopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOwra.

HccnenoBanre 3aBUCUMOCTH  JedopmManuu  pe3HMHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auust Tell U €€ NPOSIBIEHUA. DJEKTpUYyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUM 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anmexkTpuueckoro  moinsa.  [IpoOueiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMT CynepnO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apstkeHHOUN cdepnl. [lome
PaBHOMEPHO 3apshHKEHHOTO mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH 3TUX MOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsII0B.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

JIBU>KEHME 3apsSHKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Monensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PEZUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHLIUAJIOB (HampsKeHus) pu
ITOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlIECTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspokenue U u D1C é.

3akon OMa 14 ydacTka LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHMOCTb CONPOTHBIICHUS
OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAM IONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK FIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JIs pE3UCTOpa,
JaMITbl HAKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TallbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUA [JI  JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI KICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

ONeKTpuuecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IUCCOLMALIUSL.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, GOTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3HYeCKUl MPAKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIh30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mestcnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (aKT, rumnotesa, (u3MveckKas BEIWUYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnono2ua: npeodbpazoBaHuE JBWKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Maznummnoe none.

BzaumonaencTBiE TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHUTHOM uWHAyKuuW. I[IpuHumMn cynepno3unuu
MarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperra.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHky, rmapa- U JUaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBIICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BEeIWUYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: marHuTHbBIE T1OJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3HUIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYECIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLMUAIBHBIMM  HWHCTUTYTAaMH B
COOTBETCTBHH C UX (YHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpax JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMI0O M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETHUYECKOI0 BOCIIUTAHUA:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIHOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IHYHbIM chepaM mpodecCHOHaTBHON eI TeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peau30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00yacTH (U3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOATIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyXalolied cpene Ha
OCHOBE 3HaHUS 1eJIe yCTOMYUBOro pa3BUTHS YEJIOBEUECTBA,;

pacIIMpeHre OmbITa AESATEIbHOCTH SKOJIOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3UKH OCYHIECTBISATh MPOEKTHYID M HCCIEIOBATEIBCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (pOpMyNIHMpOBaTP M  aKTyalIM3upoBaTh MpoOJIeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOOCTH>KEHUS;

BBISIBJISAITH  3aKOHOMEPHOCTM M IPOTHUBOPEUHS] B PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YYETOM aHaIn3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIENISAM, OLICHUBATh PUCKU ITOCIEACTBUN AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMUA M METOJIaMU
(bu3nYecKoi HayKH;



BJIaJCTh HaBbIKAMH  Y4COHO-HCCIIEIOBATEIIHCKOM u MPOECKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3aj1ad  (Pu3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METO/IOB MMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpeTalluy, IPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHs, HaxOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MAapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHbIE B XOJI€ pPEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPH U3YUYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMeTh TEPEHOCUTh 3HaHUS TO (QuU3NKe B MNPAKTUYECKYIO O00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BBIJIBUTaTh HOBBIC UJEH, IIPEJIaraTb OPUTMHAIBHBIE TTOJX0/bl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPopManuu (U3HYECKOTO COACpPKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYILECTBIATH IOUCK,
aHaNM3, CUCTEMATHU3AIMI0 M WHTEPHpPETalHi0 HMH(POpPMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM IPEACTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIOAEHUEM TPEOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PEeCypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP’KaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3zHayeHuss UHGPOpMAlMUM U LEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMANIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3UKA HU BO BHEYPOYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBIL;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH
JEHCTBUH, pacpeIesTh POJU ¢ Y4ETOM MHEHHUI y4aCTHHUKOB, OOCYK/IaTh
pE3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0 pe3ysbTatr no pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpa)keHue,  ObITh
MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYILECTBIIATH ITO3HABATEJbHYIO JESATENbHOCTh B
obnacT (U3MKK W aCTPOHOMHH, BBISBISITH TMPOOJIEMBI, CTaBUTh U
bopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBIIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdOoThl C YYETOM HMMEIOIIHUXCS
PECYpPCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKUM  ydyeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

7ieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha cebd
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO MU MPOSBICHUIO 3PYAMIMH B 00JIacTU
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBEI B JICSTEIHbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [IO03HABATEJIbHOW peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPyIMX IIPU aHAIU3E PE3yIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHUMAaTh MOTHBBI M apryMEHTBlI JIPYTMX NpPH aHAIWU3€ pPE3YJIbTaTOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTkeHUs JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, MIPEeIOoJIarafo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aalTHPOBATHCS K
HYMOIMOHATIEHBIM HU3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBALIMH, BKIOYAKOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIIH
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

ASMIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITH HHTEPEC U
paspeniatb KOH(GIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M JITUYECKOM cdepax eATeIbHOCTH
YeJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3HMYECKOM TEOpUHM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUHU B
(dbopMHUpPOBaHUU MIPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TMPUMEHHMMOCTH Mojeled (U3MYECKUuX Ten W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJIHOE TMajieHHe, aOCONIOTHO ympyras nedopmarus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
1 TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath ycioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TTOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXAHUYECKHE IPOLIECChl U SBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYyJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies mjis CKOpPOCTH U TEpPEeMEIICHMUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PA0OTHI CUJIbI C M3MEHEHHEM MEXAaHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs] TBEPJAOTO Tejla), MpU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJb3Ys
ocHoBHble mONOKeHHs MKT © 3akoHBI MOJEKYISIpHOW (U3UKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUA HICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUed TEIJIOBOIO JBWKEHUS W KOHUEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEHIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPruel TEMIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBA3b JABJICHHS UACAIbHOTO
raza ¢ KOHUEHTpalUMel MOJIEKYyl M €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—Knanelipona;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIUAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUIN CYNEPHO3UIUN BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoan3a);

OMUCHIBATh (PU3NUYECKUE MPOLECChl U SIBICHUS, HWCIOIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTCHUUANIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi dHeprusi, padora CWIbl, IIEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma C 3emiéil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MOpPYKUHBI, KOJIHYECTBO TEIUIOTHI,
a0coJIfoTHasE TeMmrepaTrypa Teja, pabora B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPIusi HJCATIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TeEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HaNpsDKEHHOCTh TOJISE TOYEYHOrO 3apsifa WM 3apsyKeHHOro IIapa B
BAKYyM€ M B JIHUDJICKTPUKE, NOTEHIMANT 3JIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJIEKTPOABWKYILAs  CWJa, CHJa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATb  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIU3AL1sl, HAITPABICHHOCTD
TEIUIONEpeaady, 3JIEKTPpU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHMEM  MPSIMBIX  U3MEPEHHH, NpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpOBATh pe3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJAEC TpapuKOB C YUYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNaTh BHIBOJIBI MO pe3yJbTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIICHUBATh AOCOTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATBLHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPeHJIOKEHHOU
TUIIOTE3bI;

coOJr01aTh TpaBuiia 0€30MacCHOr0 Tpy/Jla MPHU MPOBEJICHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpaKTHKymMa M  y4deOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiatb pacu€THbE 3a7aud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(dbu3nyecKol MOJENBbIO: Ha OCHOBAaHWU aHAJIU3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MUecKoll MoOJeNM, OTBeHaroleld TpeOOBaHUSIM 3a/layu,
OpUMEHSATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecCKMX TEOpUd TPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METO/I0B
pelieHus 3aj1a4, NpoBOAUTL Pacu€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATH PE3yJIbTaThl W KOPPEKTHUPOBATH METOMbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3ajaud, TpeOyiolue NpPUMEHEHUs 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKH, a TaKKEe UHTErPAIMKU 3HAHUM U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETOYKY PaccyXJICHUMN ¢ OOPOM Ha U3yUYECHHbBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

HCIIOJb30BaTh TEOPETUYECKUE 3HAaHMUS JUIsi OOBICHEHUS OCHOBHBIX
MPUHIUNIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIIEHUBAThH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHOU
JEeSTENbHOCTA YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIONB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTHUS YEIOBEUECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOOBI PaboThl ¢ WHpOpMaNUEH (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKa, TEpepadOTKu ¥ TPEAbSBICHHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS W MHTEPIPETALUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHANMM3UPOBAaTh  TOJIydaeMyr  HWH(oOpMamuioo ¥ OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWMA, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HMHPOPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC u NIO3HABATEIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIe C HCIOTHECHUEM pa3UYHBIX COIHMAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACTIPEACIATh JACATEIHbHOCTh
B HECTaHJAPTHBIX CUTYalUsIX, aJCcKBAaTHO OIICHUBATh BKJIAJl KaKJIOTO W3
YYaCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpodecCuoHANbHON ASSTEIHHOCTH TI0
CTHEIMATLHOCTAM (PU3UKO-TEXHHUUYECKOTO TPOPHIIS.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THUYECKOM cdepax AEsITEILHOCTH YEJIOBEKa, POJib U MECTO
(GU3NKKN B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIBHOCTH 4YEJOBE€Ka U  JallbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEOpUu —
ANEKTPOANHAMUKH, CHEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poiab GU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nuecKkoil KapTUHE MHUpPa, MECTO (U3UYECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYecKuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUYECKOE U OJIHOPOJHOE
MarHuTHOE TOJIsSl, TApMOHUYECKUE KOeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJeaabHbIA MPYKUHHBIA MasTHUK, TapMOHUYECKHE BOJIHBI, UJCaTbHBIN
KoJie0aTeIbHbINA KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICJIH CBETA;

paznuyarh ycioBUs (TpaHUIbl, O0OJACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHl M SBIICHUS,
UCIIOJb3ys. OCHOBHBIE TIOJOKEHHS W 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOro 3apsana, cuna Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUS]  KBAHTOBOM  (¢u3uku  (ypaBHEHHUE  DUHINTEWHA s
dotoapdexra, mnepBpli U BTOpoM moctynarel  bopa, npuHUUMI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHMCENl M 3HEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIA, MOTEHIUAN 3JIEKTPOCTATHYECKOIO
MOJIsl, Pa3HOCTh IMOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, HHIYKIUSA
MAarHuTHOTO IIOJSl, MAarHUTHBIM MOTOK, Cwia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIMHU, HSHEPrusi MarHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsT SHEPrus,
DHEPTUs TIOKOS CBOOOJIHOM 4YaCTHUIbI, DHEPrUsi W UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l Allpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBIICHUIA:
AIEKTPOMArHUTHASI MHIAYKIUSI, CAMOUMHIYKIIUSI, pe30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JTUCHEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usilydeHue sjep, (U3U4YeCKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

ONpENENATh HAMpaBICHUE HMHAYKIUHA MAarHUTHOTO TMOJIS MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHue, CO3JaBAEMOE IJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBl I aHanu3a U OOBACHEHHS  (PUIMYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpene; ABUKEHUsI HEOECHBIX TeJl, BOTIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IMPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh Ppe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BEIMYUH B BHJE Tpa@UKOB C YYETOM aOCOIIOTHBIX
MOTPENIHOCTe  W3MEpPEHUW, JeNaTh  BBIBOABI MO  pe3yJibTaraM
UCCJIeI0BAHMS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATHh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OTBITHI IO TIPOBEPKE MPEIOKEHHON TUIIOTE3bI: IAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yNIbTaThl U JeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroAaTh MpaBuiia 0E30MacHOr0 TPyJla MPU MPOBEACHUN UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  y4eOHO-
UCCJIeIOBATEILCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTe pacy€THBIE 3aa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nyeckue MoJEeNM, OTBEYAroI[ue TpPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  HCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTATOB;

pemats KadeCTBEHHBIE 3a/Jauyd, TPEOyIolue NPUMEHEHHs] 3HAHUHA U3
pa3HBIX pa3JeNoB Kypca PU3UKH, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
HENOYKY pacCyKJICHUI ¢ OTIOPOi Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOIUTH TPUMEPHl BKIAZa POCCHMCKMX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI;

aHaAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
AESITENPHOCTA YENIOBEKa, CBSI3aHHOW C (DM3MUYECKUMHU TPOIECCAMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O pallMOHaILHOM
MPUPOOTNOIH30BAHNUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM



HAyKd W TEXHOJOTMH JUId JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIrO
00I1IeCTBA;

NPUMEHSATh pa3iudHble COcoObl paboThl ¢ MHpOpMaLHUE (PU3UYECKOTO
COJIEp)KaHUSI C MHCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTMM JJI TIOUCKa, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIpPHON MH(GOpPMAIK, CTPYKTYPUPOBAHUS U MHTEPHPETALUN
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMylro  HMHQOpMAlMI0 W  OLEHHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allOHHbIE " MI03HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIE0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOTHEHUEM pPa3IUYHbIX COLMAIBbHBIX pOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBHO PACHPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJOTO U3
YYaCTHUKOB I'PYIIIbI B pEHIEHUE pacCMAaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHanbHOU AESITENbHOCTH IO
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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12 DIEKTPOMATHHTHA HH KIS 13 ! https://m.eds00.1ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bubnuoreka [JOK
2.1 Mexanmaeckue Koneoanus 10 https://m.eds00.ru/39859¢f1
bubmmoreka [{OK
2.2 DNeKTpOMarHuTHBIE KOJIeOaHUs 15 hitps://m_eds0o.r/39859ef]
)3 MexaHuYeCcKre U AIEKTPOMATrHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.eds00.1ru/39859ef1
bu6nuoreka [JOK
24 Ok 25 ! https://m.edso0.ru/39859¢f1
Uroro no pazneny 60

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bubnuoreka [JOK
https://m.edsoo0.ru/39859¢f1

Hroro no pazaeny




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOM Tyanu3m 15 httos://m.edsoo.r/39859ef1
but6mmoreka [JOK
4.2 Pusnica atoma . https://m.eds00.ru/39859¢f1
43 ®dusnka aTOMHOIO s1pa U 3JIEMEHTApHBIX 5 bubnuoteka [{IOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro no pazaeny 25

Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

but6mmoreka [{OK
5.1 DNeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 hitps://m.edsoo.r/39859f]
Hroro no pazaeny 12
Pazznen 6. PUSHUYECKHU TIPAKTUKYM
. bubmmoreka [JOK
6.1 Dusieckiit IpaKTHiyM 16 16 https://m.eds00.1ru/39859ef1
Uroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3anys 1 0000IIeHNe
71 MPEAMETHOTO COJEP>KAHMS U OIbITa 15 bu6mmotexa [IOK
. NeSATEeIbHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0o.1ru/39859ef1
n3yudeHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazageny 15
PesepBHOE Bpems 10 bubmmorera [JOK

https://m.edsoo.ru/39859¢f1




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KoHTpoJbHBI IIpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoTbI
pecypchl
1 ®dusnka — pyHaaMeHTaIbHAs HayKa O PUPOJIE 1 https://m.edsoo0.ru/9bf5¢621
) Hay4nslii MeTOA IO3HAHUA U METOJIBI 1 https://m.edsoo.ru/
UCCIIeIOBaHMS (PU3UICCKUX SBICHUMA 25666972
DKCHEPUMEHT U TEOPHS B IIPOLIECCE MO3HAHUS
3 npuposl. Habmromenne u 9KCIepuMeHT B 1 https://m.edsoo.ru/3de1d26f
buzuke
4 Crioco6b1 u3MepeHust PU3NIECKIX BETUIUH 1 https://m.edsoo.ru/3a6cb4a3
AOGCoIIOTHAs ¥ OTHOCUTEIbHAS TTOTPEITHOCTH
5 . P 1 https://m.edsoo.ru/a2b15721
WU3MEpPEHUH (PU3NICCKUX BEITUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
W3HUKHU B (DOPMUPOBAHUHN COBPEMEHHOU
6 ¢ . (opmrp P . 1 https://m.edsoo.ru/3b9%eb2cc
HAay4YHOW KapTHUHBI MUPA, B PAKTUUYECKOM
NEATEIIbHOCTH JIFOJEH
Mexanuueckoe apmxeHue. Cucrtema oTcuera.
https://m.edsoo.ru/
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS. 1 1857081
[Ipsimast u oOpaTHas 3a1a4 MEXaHUKU
Panunyc-BekTop MaTepuanbHON TOUKH, €TO
MIPOEKIMU HA OCH KoopAuHAT. Tpaekropus.
8 P P P P 1 https://m.edsoo.ru/44f38¢63
[Tepememenue. CkopocTs. X nmpoekuuu Ha
OCH KOOpAMHAT
9 PaBHOMepHOE NPSAMOJIMHEITHOE ABUKECHHUE. 1 https://m.edsoo.ru/9c7af19¢




I'padmyeckoe onricanre paBHOMEPHOTO
MPSIMOJIMHEMHOTO JBU)KEHUS

CrnosxeHue nepeMeieHnii U CKOpOCTEH.

10 https://m.edsoo.ru/56b218f1
Penrenue 3anau
HepaBnomepHoe nuxenne. MrooBeHHas

11 CKOpOCTb. Y ckopeHnue. [IpsamoinnHeitnoe https://m.edsoo.ru/a8ce4fdf
JIBH>KEHUE C TMTIOCTOSTHHBIM YCKOPEHUEM

12 I'padmyeckoe onvcanue MPSIMOTMHEHHOTO htps://m_edsoo ru/f924decs
JNBHKEHUS C MIOCTOSIHHBIM YCKOPEHUEM
CBoOoHOE TIazieHue. Y CKOpeHre CBOOOHOTO

13 naZieHus. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, https://m.edsoo.ru/fa29e9cf
YCKOpPEHUS OT BPEMEHH U UX TpauKu

14 Jlsmxerne Tea, pONICHKOTO NOZL YIIOM K https://m.edsoo.ru/9a2d3298
TOPU30HTY
Kpuonunelinoe nmxenue. J[BuxkeHue mno

15 OKPY’KHOCTH. YTJIOBas U JIMHEWHAS] CKOPOCTb. https://m.edsoo r/66fefe66
[Tepuon u wactota. LleHTpocTpeMUTeIbHOE 1
MOJTHOE YCKOPEHUE

16 Konrponsnas padora no teme "KunemaTtnka" https://m.edsoo.ru/ee9d274a
[TepsbrIii 3ak0H HproTOoHA. MIHEpUHaibHbIE

17 cucTeMbl OTcyéTa. [IpUHIMI OTHOCUTENIBHOCTH https://m.edsoo.ru/cfel1583c
lNanunes. HenHepunanbHble CUCTEMBI OTCUETA

18 Cua. PaprozeficTByiotas ciia. BTopoi https://m.eds00.ru/9¢291363
3akoH HptoToHa. Macca

19 Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa https://m.edsoo.ru/efe4112e¢

20 [Tpunun cynepno3unuu cuil. Pemenue 3ama4 httos://m.edsoo.ru/1£52449F

Ha IpUMEHEeHue 3aK0HOB HproToHa




3aKkoH BCEMHUPHOT'O TATOTCHUS.

21 OKBUBAJIECHTHOCTh I'PaBUTALIMOHHON U https://m.edsoo.ru/f4clecb8
MHEPTHOM Macchl

22 (CHiia TXECTH H yCKOPEHHE CBOGORHOTO https://m.edsoo.ru/3e848452
MaJeHus
JIBrxeHne HeOECHBIX TEN U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/c3787bce
KOCMHUYECKasi CKopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/752fc9f
Cuna tpenus. [Ipuposa u BUABI CUIT TPEHUS.

25 JIBUKEHUE B KUIKOCTH U ra3e C Y4ETOM CHIIbI https://m.edsoo.ru/1251686e
CONPOTHUBJIEHUS CPEbI

26 JaBnenue. ['uapocratnueckoe AaBiICHUE. httos://m.edsoo. r/cc6ed69f
Cuna Apxumena

27 AGcomoTHO TBepaoe Terno. [loctynaTensHoe 1 httes://m.edsoo.rw/39816e56
BpallaTeIbHOE JBUKEHNE TBEPIOTrO Tella

8 MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAILLICHUS. https://m.edsoo.ru/
[Ineqo cumbl 363b5721
CrnoxxeHue Cuil, IPUJIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TskecTH Tena. Y cinoBus https://m.edsoo.ru/31fcdd2c
paBHOBECHSI TBEPAOTO Tena. Buabl paBHOBECHS

30 Pemrenue 3anau https://m.edsoo.ru/d59£5579

31 KoHnTtponbhas padota nmo teme "J[mHamuka. hitps:/m_edsoo ru/f381 8583
Cratuka tBepaoro temna"
NMiynsc MaTepralbHON TOYKH, CUCTEMBI

3 MarepuanbHbIX Touek. LleHTp Macc cucteMbl https://m.edsoo.ru/

MaTCpHaJIbHBIX TOYCK. TeopeMa O IBHXCHHH
LHEHTpaA MacC

99859985




I/IMHy.]'ILC CHUJIbI 1 UIBMCHCHHUEC UMITYJIbCaA TCJIA.

33 3aKOH COXpaHEHHs uMITyJbca. PeakTruBHOE https://m.edsoo.ru/64aafec4
IBUKEHHE
MoOMEHT UMITyJIbCa MAaTEPUAIBHOM TOUYKH.

34 [IpencraBienue o COXpaHEHUH MOMEHTA https://m.edsoo.ru/f6195a12
UMITYJIbCA B IIEHTPAJIBHBIX MOJIAX

35 Perenune 3agau https://m.edsoo.ru/7b7a4663
PaboTa cuiibl Ha MajlOM M Ha KOHEYHOM

36 nepemereHny. I'paguueckoe npeacTaBieHne https://m.edsoo.ru/24c9cefl
paboThI CHITBI. MOIITHOCTH CHITBI
Kunernueckast sneprus. Teopema 06

37 W3MEHEHUU KWHETUYECKON YHEPTHH hitps://m.edsoo.ru/

. P 18311468

MaTepHaIbHON TOUKH
[ToTeHuManbHBIC U HETIOTEHIIMATBHBIEC CUITBI.

38 [TorennmansHas sHeprus. Bropas https://m.edsoo.ru/29cda7aa
KOCMHUYECKasi CKOPOCTh
Tpetbs kocMuueckas ckopocTb. CBsi3b pabOThI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHEM

39 5 https://m.edso0.ru/8475b83¢
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHUsI MEXaHUYECKOUN dHEeprun
VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepHyiuu 115 uaeanbHOM https://m.edsoo.ru/64{812d9
KHUIIKOCTH
Konrponsnas padora o Teme "3aKoHbI

41 " https://m.edsoo.ru/adfd6321
COXPAaHEHUSI B MEXaHUKE
PasButue npencraBieHuii 0 IPUPOIE TEIUIOTHL.

42 Ocnoublie nonoxenuss MKT. ugdysus. https://m.edsoo.ru/8d327d3e

bpoyHOBCKOE IBHKEHME




CTpOCHI/Ie ra3006pa3HHX, KUIOKUX U TBCPABIX

43 TeJl. XapakTep ABMKECHUS U B3aUMOJICHCTBUSA https://m.edsoo.ru/7f949152
YacTHI] BELIECTBA

44 Macca u pazmepbl MOJIEKYJT (ATOMOB). https://m.edsoo.ru/
KomnuectBo BemectBa. [locTosinaas ABoragpo 33d17dbd

45 Temneparypa. TemioBoe paBHoBecue. [kana httos://m.edsoo ru/f6931272
Lenscus Ditps://m.edso0.rwi67512 /4

46 Pemrenue 3anau https://m.edsoo.ru/a93bae98

47 Wneanbuelii ra3. 1'a30BbIe 3aKOHBI https://m.edsoo.ru/c9618ea8

48 ;’f;zi;iﬂgeaiﬁzHﬂeﬂeeBa‘K«HaHerOHa- httDs://m.edsoo.ru/bS 6856ff

49 AbcomoTHas TeMnepatypa. 3akoH Jlanprona https://m.edsoo.ru/91849ece

50 N3omnporneccsl B HI€aIbHOM Iase C https://m.edsoo.ru/
MOCTOSTHHBIM KOJMYECTBOM BEIIECCTBA 2881b186

51 I'padmyeckoe mpencTaBIeHHE U30MPOLIECCOB: httos://m_edsoo r/6a23bdac
U30TepMa, U30Xxopa, n3obdapa

52 OcHoBHoe ypaBHeHHe MKT https://m.edsoo.ru/18a67861

53 Pemrenue 3amau https://m.edsoo.ru/dac14{69
CBs13b a0CONIOTHOM TeMIIEpaTyphbl

54 TepMOI[HHaMI{quKOH CIECTGMH ©0 cpeitied https://m.edsoo.ru/456e15¢2
KHMHETHYECKOM 3HEeprueil mocTynaTeabHOro
TETJIOBOTO JBM)KCHUS €€ YaCTHUII

55 2)661\;)66?06::;B1;113\P/I;§;1'\:13TH33HHH SHAHHATO https://m.edsoo.ru/15463cae

56 Kontponbnas padora mo teme "OcHoBsl MKT" https://m.edsoo.ru/e2c6adae

57 TepMoauHaMuyeckas cucrema. 3alaHue https://m.edsoo.ru/3cefc893

BHeNHUX ycyoBuil aiist T/l cuctemsl.




BHemrnue u BHyTpeHHUE TTapaMeTpBhI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHHsI BEJIMYMH, OMICHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBoiibHas penakcanus Tl cuctembl https://m.edsoo.ru/abe6de9c
K TETJIOBOMY PaBHOBECHIO
Mojenb uaeanbHOTO ra3a B TEpMOJUHAMUKE.

59 \,p https://m.edsoo.ru/65542fde
VY caoBust IPUMEHUMOCTH 3TON MOJIETH
VpasHenne MenaeneeBa-Knaneipona n

60 p . P https://m.edsoo.ru/fdc9d33b
BBIpaKEHHE ISl BHYTPEHHEH SHEpruu
BolpakeHue a1 BHyTpEeHHEN SHEPTruu
OJIHOATOMHOI'O MJI€aJbHOI0 T'a3a.

61 https://m.edsoo.ru/e68eb3fb
KBa3zucraTnyeckne u HeCTaTHYECKHE
MPOLIECChHI
DnemeHTapHas paboTa B TEPMOJAMHAMUKE.

62 Breruucnenne paboTsl 1o rpaduky mporecca Ha https://m.edsoo.w/

p papuIy Tipott 71bd7146

pV-auarpamme
Tennonepenada kak crmocod U3MEHEHUS

63 BHyTpeHHel 3Hepruun T/l cuctemsl 6e3 https://m.edsoo.ru/74ea547b
COBepIIIeHUs PabOTHI

64 KonBekus, TemionpoBOgHOCTh, U3ITyYEHUE https://m.edsoo.ru/d2b82bdc
KommuecTBo TemnoTel. TenmoéMKOCTh Tena.
VaenbpHas U MoJsipHas TEINIOEMKOCTH

65 P https://m.edsoo.ru/77191a19
BEIIECTBA. Y IeIbHAs TEIUIOTa CrOPaHuUs
TOIIJINBA
Pacuért xonuuecTBa TEIJIOTHI IPHU

66 p https://m.edsoo.ru/f72b113f

TCIIonepeaaqyc




[TonsiTue 06 aqnadbaTHOM mporecce. [lepBrIii

67 https://m.edsoo.ru/922bfaf
3aKOH TEPMOANHAMUKHI

68 KonuyecTBo TEmIoTHI I/ipa60Ta KaK Mephbl httos://m_edsoo r/fedb125
M3MeHeHusl BHyTpeHHel sHepruun T/l cucremsl
BTtopoii 3ak0H TepMOIUHAMUKH 15

69 PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB. https://m.edsoo.ru/fbe1719c
Heob6patumocTs IpUpOIHBIX MTPOIIECCOB

70 [TpuHuMne! geicTBus TermnoBbix MamuH. KIT https://m.edsoo.ru/58f1d829

71 MakcumansHoe 3Hauenue KII/. Iukn Kapno https://m.edsoo.ru/b4cb642e

72 Penrenue 3anau https://m.edsoo.ru/9aee78d6
DKOJIOTHYECKHUE aCTIEKThI UCTIOJIb30BaHUS

73 TEIJIOBBIX JABUTATENIeH. TernoBoe 3arps3HeHue https://m.edsoo.ru/5a484ad2
OKpY>Karolleu cpeibl

74 Pemenue 3amau https://m.edsoo.ru/6¢ccd6f3e

75 0606'I'J_IGHI/IG U CHCTEeMaTHU3allvs 3HaHUHU TI0 httns://m.edsoo ru/6192f9d2
teme "TepmoauHamuka. TeroBbie MaIuHbL"

76 },(OHTPOHBHM pabora o reme https://m.edsoo.ru/4ae6e¢963

Tepmoaunamuka. TerioBbie MaTuHb"

[TapooGpazoBanue u koHaeHcanus. Vcmapenue

77 Y KUIICHUE. Y IeJIbHAs TeIioTa https://m.edsoo.ru/6338623¢
napooOpa3oBaHus
Haceimennsie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTbD MJIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO IMapa OT

78 TEMIEPATyPbl, UX HE3ABUCUMOCTh OT 00bEMa https://m.edsoo.ru/87fbedd1

HACBIIICHHOTI'O I1apa. 3aBHCUMOCTh
TEMIICPATYPbI KUIICHUA OT OJAaBJICHHUA B
KHUIKOCTHU




BraxxnocTs Bo3yxa. AGCOMOTHAS 1

79 https://m.edsoo.ru/11ef332a
OTHOCHTEJIbHAs BIaXKHOCTD

80 Pemrenue 3amau https://m.edsoo.ru/eda6d771

21 TBépnoe Teno. KpI/ICTaJIJ}I/I‘-IeCKI/Ie u amop(dHbIe httos://m.edsoo ru/dac86a9h
Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB I

82 Inapenne u kpHCTalIH3ALHUA. Ve bHAs https://m.edsoo.ru/blfe5daf
TeruioTa miasieHus. CyOnumanus
Hedopmanuu BEpAOro Tena. PacTsokenue u

83 cxarue. Casur. Monyins FOnra. [Ipenen https://m.edsoo.ru/9195addc
yopyrux aedopmaruii
TemnnoBoe pacIMpeHne KUIKOCTEH U TBEPIBIX

84 Tel. AHTapMOHU3M TEIUTOBBIX KOJIeOaHU https://m.edsoo.ru/c4afd848
YacTHUIl BellecTBa

25 [IpeoOpa3oBanue sHEPrUM B Pa3oBbIX https://m.edsoo.ru/
epexo1ax 38b77981

86 VYpaBHeHue TerIoBoro H6anaHca https://m.edsoo.ru/187698ea

87 Pemntenue 3amau https://m.edsoo.ru/dd3bbce77
[ToBepxHOCTHOE HaTshKeHHe. KanumisipHeie

88 siBJIeHUs. [laBieHue 1o MCKpUBJICHHOM https://m.edsoo.ru/1674aedf
MOBEPXHOCTHIO )kujKocTu. Popmyna Jlamnaca
O0600611eHue 1 cucTeMaTH3aus 3HaHUH 110

89 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/b86bcada
®dazoBrie niepexo b

90 KonTponbnas pabota no teme "ArperatrHsie httos://m.edsoo.ru/637137ab
coctosinus BemiectBa. ®a3oBbie nepexoabr” :

91 OnexTpu3anys Tea U €€ IpOosBICHUS. https://m.edsoo.ru/

DnekTpudeckuii 3apsia. /IBa Buma

d8239b91




QJICKTPHUYCCKHUX 3apAd0B. HpOBOI[HI/IKI/I,
AUBJICKTPUKHU U IMOJTYIIPOBOJHUKH

DneMeHTapHBIN STEKTPUISCKUN 3apsii. 3aKOH

92 https://m.edsoo.ru/3839a75¢e
COXpaHEHUS IIEKTPUIECKOTO 3apsiia
BsauMmopeiictBue 3apsinoB. TouedHbIe 3apsibl.

93 A P P https:/m.edsoo.ru/22342ef5
3axoH Kynona

94 Pemenue 3amau https://m.edsoo.ru/77a9d457
OnexkTpuueckoe mnose. Ero nelicteue Ha

95 p a https://m.edsoo.ru/5{69d83a
ANEKTPUUECKHUE 3apsi/Ibl
Hanpsx€HHOCTH 3JIEKTPUYECKOTO OIS,
[TpoOuBIH 3apsan. JIMHUM HATIPSHKEHHOCTH

96 p P P https://m.edsoo.ru/ele8dbc4
ANEKTPUIECKOro 1oJist. OTHOPOIHOE
ANEKTPUUECKOE MOJIe
IToTeHIManbHOCTL DIEKTPOCTATHUECKOTO

97 1 p https://m.edsoo.ru/ae94dc27
noJist. Pa3HOCTh MOTEHIIMATIOB 1 HANIPSHKEHUE
[ToTenmansHast SHEPTUA 3apsiia B

98 anekTpocrarnyeckoM mnose. [loreniuman https://m.edsoo.ru/5a9a6571
ANEKTPOCTATUYECKOTO OIS
CBs3b HANIPSDKEHHOCTH II0JISI U PA3HOCTH

99 P p https://m.edsoo ru/9f3f9289
MOTEHIUAJIOB ISl JIEKTPOCTATUYECKOTO TOJIS
[IpuHUIMD CynepnoO3UITNA SJIEKTPUUIECKUX https://m.edsoo.ru/

100 N
MoJen 1bd18654

101 Penrenue 3amau https://m.edsoo.ru/163711ea
ITone Toueunoro 3apsnaa. Ilone paBHOMEPHO

102 . A p p https://m.edsoo.ru/cc734dce
3apsKEHHOM cdepbl

103 [Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY https://m.edsoo.ru/4677e463

mapa. [losie paBHOMEPHO 3apsIKEHHOMN




OECKOHEUHOM IIJIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

104 https://m.edsoo.ru/a6229¢4d

YcnoBue paBHOBECHS 3aps 0B
SIEKTPUK o OBOJHUK

105 JWONSKTPHKHA 1 10Ty IPOBOAHHIH B https://m.edsoo.ru/62476ad1
ANEKTPOCTATUYECKOM T10JIE
Konzaencarop. D1eKTpoEMKOCTb

106 KOHZIEHCAaTOpa. DIEKTPOEMKOCTD INIOCKOTO https://m.edsoo.ru/e7d2baf7
KOH/JIEHCATOpa

107 [TapamiensHOE COEIMHEHHE KOHIEHCATOPOB https://m.edsoo.ru/5aef8d69
I1 e e

108 OCIICAOBATEIILHOC COCAHMHCHIC https://m.edsoo.ru/11bce646
KOHJIEHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHJEHCATOpa https://m.edsoo.ru/235a28b8

110 - https://m.edsoo.ru/

8 656b4b18
eHHe 3a) €HHOI1 Jac

111 Jlsiokenn PAKCHHOM HACTHIILL B https://m.edsoo.ru/b4b416c7
OJTHOPOJTHOM JJIEKTPUUECKOM T10JIe

112 Pentenue 3amau https://m.edsoo.ru/8321c4d4
O000111eHIE U CUCTEMATH3aLU 3HAHUI 110

113 'I'H H https://m.edsoo.ru/144d952f
TeMe "DIeKTpuYecKoe moJie
KoutponsHaas pabora o teme

114 " p p " https://m.edsoo.ru/8add45{8

DIEeKTPUIECKOE TT0JIe

Cuia Toka. I1oCcTOSHHEIN TOK. Y CIIOBHUSA

115 https://m.edsoo.ru/
CYIIIECTBOBAHMS TIOCTOSIHHOTO AJICKTPHUYECKOTO b6811413
TOKa

116 Wctounuku Toka. Hanpsokenne u 3/1C https://m.edsoo.ru/167f5ef5
3akon OMa acTKa I[en. DJIEK €CKO€E

117 HIMa IV YHACTRA TeTH. JICKTpi https://m.edsoo0.ru/953f39dd

COIIPOTUBIICHUE




3aBHCHUMOCTh COIIPOTUBJICHUA OJHOPOJHOTI'O

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIA N 1 https://m.edsoo.ru/1b983cba
MONEPEYHOT0 CEYEHUs

119 VY nenpHOE CONMPOTUBIICHHUE BEIIECTBA. 1 https://m.edsoo.ru/
Penrenue 3anau 12739db1
ITocaenoBare

120 /IC/IOBATEILHOC, HapalIebHOC, 1 https://m.edsoo.ru/ebd277dd
CMEIIaHHOE COEMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JIEKTPUYECKUX LIEIIEH. 1 htps://m_edsoo.r/e897c o3
[TpaBuna Kupxroga

122 Penrenue 3amau 1 https://m.eds00.ru/9692cee?
Pabotra snekrpruueckoro Toxa. 3akoH /[>xo

123 p Jhxoyus 1 https://m.edsoo.ru/63fclf6e
—Jlenma

124 Pemenne 3amau 1 https://m.edso0.ru/743£2£57
M .T

125 OHUOCTR STICKTPHHACCKOTO Toka. L elitoBad 1 https://m.edsoo.ru/73ca2881
MOIIHOCTb, BhIJIENIsIeMasi Ha PE3UCTOpe

126 Penrenne 3amau 1 https://m.edsoo.ru/b4df8eed
OJ1C u BHYTpEeHHEE COIPO eHue

127 A YTpeHH MPOTHBICHH 1 https://m.edsoo.ru/14a99997
UCTOYHHKA TOKA
3 O % 7

128 Ao Lma IIJIiI MOTHOH (3aMKHYTOH) 1 https://m.edsoo.1ru/671f4cfc
AIEKTPUUECKON IIEeTIH

129 Pentenue 3amau 1 https://m.eds00.ru/96ed9672

130 MomHoCTh HCTOYHUKA TOKA 1 https://m.edsoo.ru/l14ele7fc

131 KopoTtkoe 3aMbikanue 1 https://m.edsoo.ru/2e8399¢5

132 Konpaencarop B uenu nocTOSHHOTO TOKA 1 https://m.edsoo.ru/ca2d98fc

133 Pemenue 3amau 1 https://m.edsoo.ru/8be8dfbb
Pemenue 3amau nmo teme "IlocTOSTHHBIHI

134 a 1 https://m.edsoo.ru/fbc71199

ANEKTPUUECKUH TOK"




135

Pemrenue 3amau mo teMe "lIlocTOSHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/fd84564f

136

Pemenne 3amay mo teme "I1oCcTOSTHHBII
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/e9bf8c¢7d

137

O060011eHne U cucTeMaTH3alus 3HaHUH 110
teMme "[1oCTOSHHBIN 21eKTpUYeCKuil TOK"

https://m.edsoo.ru/b312753¢

138

Kontponbnas pabota o teme "IlocTossHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/3b3e6264

139

DneKxTpuyecKas IPOBOAUMOCTD Pa3INYHbIX
BEIIECTB. DJIEKTPUUECKUIA TOK B METaJUIaX.
CBepxnpoBoguMOCThb

https://m.edsoo.ru/74ce9638

140

DNEeKTPUIECKUN TOK B paCTBOpAxX M pacruiaBax
AIEKTPOIUTOB. 3akoHbl Dapajes as
AIIEKTPOIIN3a

https://m.edsoo.ru/166¢3e31

141

DJIeKTpUYECKH TOK B razax. [lnmazma

https://m.edsoo.ru/fd1c76c4

142

DnexTpuyecKuil TOK B BakyyMe. BakyymHble
npudOpHI

https://m.edsoo.ru/51313dfd

143

BHCKTpI/I‘leCKI/Iﬁ TOK B ITIOJIYIIPOBOJAHHKAX

https://m.edsoo.ru/369¢2523

144

[TomynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/34bfc1c9

145

dusnueckuil npakTukyMm 1o teme "M3mepenue
CHJIbI TOKA U HANPSKEHUS B LIETIN
MIOCTOSTHHOTO TOKA IPU MOMOIIIH aHAJOTOBBIX U
UG POBBIX U3MEPUTENBHBIX MPHUOOPOB" UK
"3HaKOMCTBO ¢ ITM(POBOIL TabopaTopueit mo
¢buzuke. [Ipumepsl u3mepeHus GU3MIECKUX
BEJIMYMH MPU TOMOIIY KOMITbIOTEPHBIX
aTYUKOB"

https://m.edsoo.ru/887a812f

146

Du3n4ecKuil mpakTUKyM 1o teMe "N3ydenue

https://m.edsoo.ru/d3fb8243




HEPABHOMEPHOTO JABM)KEHHUS C I[EIIBIO
ONpeeJICHUsI MTHOBEHHOM CKOpocTH"

147

®dusnueckuil npakTukyM 1o teme "M3mepenue
YCKOPEHUS TIPH MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBI)KCHUHU 10 HAKJIOHHOM
mwiockoct" mnn "UccienoBanue 3aBUCUMOCTU
ITyTH OT BPEMEHU TIPU PaBHOYCKOPEHHOM
BIOKECHUN"

https://m.edsoo.ru/6264b28¢

148

Puznyecknil NpakTUKyM 1o Teme "M3mepenue
YCKOPEHUSI CBOOOTHOTO MajeHus" Win
"N3yueHue nBWKEHUS Tela, OpOIIEHHOTO
TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

®dusnueckuil npakTukyM 1o teme "M3ydenue
JBIDKEHUSI TEJa TI0 OKPY>KHOCTH C MTOCTOSTHHOM
1o Moy Ito ckopocThio" minu "Mccnenosanue
3aBHCUMOCTH TIEPHO/Ia 00paIICHHUS
KOHUYECKOT0 MasiTHUKA OT €ro mapameTpoB"

https://m.edsoo.ru/a517142e

150

dusnueckuil npakTukyM 1o teme "M3mepenue
PaBHOJIEHCTBYIOIIEH CUIIBI IPU ABMXKEHUU
OpycKa Mo HaKJIOHHOM MJIOCKOCTH" UITH
"IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTHU
BPEMEHHM JIBUKEHHS OpyCKa 110 HAKIIOHHOW
IUIOCKOCTH Ha 3aJIaHHOE PAcCTOSIHUE OT €ro
Macchl"

https://m.edsoo.ru/51e399ac

151

@u3nYECKUl MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmanuun’ unu "M3ydenne
JBVDKEHUSI CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO,

https://m.edsoo.ru/9ef82992




MePEKUHYTOM depes NErkuid 610K"

152

Puznyecknil NpakTUKyM 1o TeMme "M3mepenue
K03 uIMeHTa TPEHUS 110 BETUYNHE YTIIOBOTO
koaddurmenta 3apucumoct Frp(N)" wm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTHU C MEPEMEHHBIM
kod¢pumenToM tpenus" wiun "UsyueHue
JBMDKEHUS Tpy3a Ha Baly ¢ TpeHuem"

https://m.edsoo.ru/e6¢f8b17

153

@uU3NYECKHI MPAKTUKYM IO TEME
"HccnenoBanue yciaoBUN paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHUe KPOHIITEHHOB 1
pacuér cun ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
IJI0MIaab OfophI"

https://m.edsoo.ru/
12559634

154

Puznuecknil NpakTUKyM 1o TeMme "M3mepenue
HMITYJIbCA TeJa TI0 TOPMO3HOMY IyTH" WU
"M3MepeHue CUibl TSITH, CKOPOCTH MOAEIH
AIEKTPOMOOMIISI 1 MOIITHOCTH CHUJIBI TSTH" WITH
"CpaBHEHHUE U3MEHEHUS UMITYJIbCA TeJla C
nmnyJibcoMm cuibl" wim "MccnenoBanue
COXpaHEHUs UMITYJIbCa IPH YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KMHETHYECKOW HEPIUH Tella [0 TOPMO3HOMY
nytu"

https://m.edsoo.ru/92e75337

155

dusnueckuil npakTukyM 1o teme "Uzydyenue
M30TEPMHUUYECKOr0 Iporiecca (PEKOMEH10BaHO
UCIOJIb30BaHue UPPoBOil maboparopun)" uimu
"M3y4yeHue u30XopHOTro nporecca” win

https://m.edsoo.1ru/2¢cc45366




"N3yuenune n3obapHOro mporecca’ win
"[IpoBepka ypaBHEHHS] COCTOSTHUA"

156

®dusnueckuil npakTukyM 1o teme "M3mepenue
yaenbHoH TermoéMkocTu” win "HMccnenoBanue
Iporiecca OCThIBAHUS BEIIeCcTBA" WITN
"UccnenoBanue aguabaTHOTO mporecca’ uin
"N3yueHne B3aMMOCBS3U YHEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS U
TeMnepaTypbl KUTICHUS KUIKOCTEH"

https://m.edsoo.ru/
64769b23

157

dusnueckuil npakTukyM mno teme "Mzydyenue
3aKOHOMEPHOCTEW UCTIapeHus KUAKocTen"
i "M3mMepenue yieabHOM TeTIOThI
maByieHus Japaa" win "M3ydenue cBOMCTB
HaCBIIIEHHBIX NapoB" win "M3mepenne
a0COIOTHOM BIaKHOCTH BO3/TyXa U OLIEHKa
Macchl mapoB B nomenieHun". iamepenne
Kod(dUIMEeHTa TOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/6518def5

158

OU3NYECKUI TPAKTUKYM T10 TEME
"HaGmronenne nmpeBpalieHus SJHEpruu
3apsSyKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
n3nydeHus ceeroauona’ win "M3ydyenue
MIPOTEKaHUs TOKA B LIETIH, COEPKAICH
KoHJeHcaTop" unu "Pacnpenenenue pa3HoCTH
MOTEHIUANOB (HAMPSHKEHUS ) IPU
MIOCJIEI0BATEIbHOM COEIMHEHUH
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/8ab6f191

159

OU3NYECKUI TPAKTUKYM T10 TEME
"HccneqoBanue CMENTAaHHOIO COSTUHEHNS
pesuctopoB" win "M3MepeHne yneabHoro

https://m.edsoo.ru/689acfde




COMPOTHUBJICHUS TTPOBOTHUKOB" MU
"HccneqoBaHyue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS 11 JTaMITbl HaKaTuBaHUs"

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenue anexrponuza” win "U3mepenne
3apsifa OJHOBAJIECHTHOIO MOHA" WK

160 "HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS https://m.edsoo.ru/d12ec827
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"
PesepBHbIil ypok. O6001IeHNE 1

161 cucTeMaTH3alus 3HaHU 10 TEME https://m.edsoo.ru/c1cd6683
"KunemaTtuka"

162 PesepHEIi ypok. 0606?161{146 1 Y https://m.edsoo.ru/3e83a7a7
CUCTeMaTHU3alMs 3HaHui 1o Teme "J{uHamuka"
PesepBHbIit ypok. O6001ICHNE U

163 cucreMaTu3anus 3HaHui o teme "CraTuka https://m.edsoo.ru/f1dde229
TBEpaoro tena'
PezepaHblii ypok. O6o01meHue u

164 CHCTEMAaTH3aINs 3HAaHUM 110 TeMe ""3aKOHbI https://m.edsoo.ru/ffffdfb9
COXpaHEHUsl B MeXaHuKe"
PesepBHbIil ypok. O6001IeHHE 1

165 cHCcTeMaTHu3alus 3HaHui 110 TeMe "OCHOBEI https://m.edsoo.ru/l1eb17193
MOJICKYJISPHOKMHETHYECKOU TeOpHrH"
PesepBubIil ypok. O6001mIeHNE 1

166 cucTeMaTH3alus 3HAaHUI IO TEME https://m.edsoo.ru/491db95e
"Tepmonunamuka. TernoBsie MalIuHb!"

167 PesepBHblit ypok. O6001eHre 1 https://m.edsoo.ru/376bbe7d




CHCTEMAaTH3alMs 3HAaHUH 10 TEME
"ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie
nepexonl"

PesepBHbIil ypok. O60011IeHNE 1

168 CUCTEMATHU3AIIMs 3HAHUM 110 TEME 1 https://m.edsoo.ru/a3a31db5
"Dnexkrpruueckoe nosie"
PesepBubIil ypok. O60011eHNE 1

169 CUCTEMAaTHU3AIIMs 3HAHUU 110 TEME 1 ttps://m.edsoo./

1 S dbdb4728

"[TocTOSTHHBIN 2EKTPUIECKUNA TOK"
PesepBHeIit ypok. O000IICHNE 1

170 cucTemMaTu3alus 3Hanuit no teme "Toku B 1 https://m.edsoo.ru/e7d6392
pa3iauuHbIX cpegax”

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne uudgposbie
Tema ypoka Konrpoianbusbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

B3anmoneiicTBre NOCTOSIHHBIX MAarHUTOB U

1 MPOBOJHUKOB C TOKOM. MarHuTHOE 1oJIe. 1 https://m.edsoo.ru/d726192d
['unoreza Amnepa
Bexrop MmarautHOM nHaykuud. [IpuHnun

2 CyNEepHO3ULIMU MarHUTHBIX Tosel. JInnun 1 https://m.edsoo.ru/275747de
MarHUTHOM MHIYKIIUH
MarsuTHO€ 1oje NpoBOJHUKA ¢ TOKOM. OmbIT

3 1 https://m.edsoo.ru/3783ffl1c
Opcrena

4 Cuna Amriepa, €€ HanpaBjIeHUE U MOIYJIb 1 https://m.edsoo.ru/6£5427fa
Pemenne 3amau 1 https://m.edsoo.ru/d41efee2
[Ipumenenue 3akoHa Amrmepa.

6 P P 1 https://m.edsoo.ru/3b3f7d6a
DIeKTPOU3MEPUTETHHBIC TPHUOOPHI
Cuna JlopeHnua, e€ HanpaBJIeHUE U MOTYJIb.

7 JIBrKeHUe 3apsHKEHHON YaCTULIBL B 1 https://m.edsoo.ru/aa8de148
OJIHOPOJTHOM MarHMUTHOM I10JI€
Penrenue 3anau 1 https://m.edso0.ru/8¢783d83

9 Pa6ota cuiet Jlopenna 1 https://m.edsoo.ru/2bef64d7

10 Pemrenue 3anau 1 https://m.edsoo.ru/e517b23e
MarsuTHO€ 1oJj€e B BEUIECTBE.

11 B 1 https://m.edsoo.ru/2a8¢cc173
deppoMarHeTHKy, napa- u JuaMardHeTHKu

12 OcHOBHbIE CBOHCTBa (peppOMarHETUKOB. | https://m.edsoo.ru/bc26694b




[Tpumenenue heppoMarHeTHKOB

13 Pemrenue 3amad o teMe "MargutHoe moie" 1 https://m.edsoo.ru/1faac6ab

14 Pemenue 3amay mo treme "MarautHoe moje" 1 https://m.edsoo.ru/29cfa6bed
SIBIeHUE 3IEKTPOMArHUTHOM MHIYKIIUH.

15 p . AR 1 https://m.edsoo.ru/d7679bea
[ToTok BeKTOpa MArHUTHON WHAYKIIHUU

https://m.edsoo.ru/
1
6 O/1C nHnykunn 1 1884334

3aKoH 3JIeKTpOMA. ol K

17 H SICKTPOMATHHTHOH HHAYKIHHI 1 hitps://m.eds00.ru/92685£5b
Dapanes

18 Buxpeoe anextpuueckoe nose. Toku Dyko 1 https://m.edsoo.ru/b4a53967

19 O/1C nHayKIMH B IBMKYIIUXCS] IPOBOJHUKAX 1 https://m.edsoo.ru/c7d9b182

20 Pemenue 3amau 1 https://m.edsoo.ru/dc7934d1

21 [IpaBuno Jlenua 1 https://m.edsoo.ru/9b41ef5d
NunyktusHOCcTh. KaTymka HHIYKTUBHOCTH B

22 y y o 1 https://m.edsoo.ru/7¢53bb14
LIEMH HOCTOSHHOTO TOKAa
s .OJ1C

23 BIICHHE CAMOMHIYKIIHH. I/| 1 https://m.edsoo.ru/bb32479¢
CaMOMHIYKITUH
DHeprust MarHuTHOTO TIO a C

24 p FO MO ATy 1 https://m.edsoo.ru/2f6d1de5
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amag 1 https://m.eds00.1u/e9999345
O000111eHIE U CHUCTEMATH3aIU 3HAHUH 110

26 'I'H " . HaHH I 1 https://m.edsoo.ru/f37ce6e9
TeMe "DIeKTpoAMHAMUKA
KonrponsHaas padbora 1mo teMme

27 " p p " 1 https://m.edsoo.ru/f622357¢

DNeKTPOANHAMHKA

KonebarensHaasa cucrema. CBOOOIHBIE

28 a 1 https://m.edsoo.ru/23be4aa2
KoJneOanus. ["'apMoHMUecKue KoneOanus

29 Kunematnueckoe U TUHAMHYECKOE OIIMCAHUE 1 https://m.edsoo.ru/




KoJIeOaTeIbHBIX ,Z[BI/I)KGHI/Iﬁ

11414644

DHepreTudeckoe onvucanue. BeiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX

30 N https://m.edsoo.ru/78dab8e1
KOJIeOaHWH U3 WX DPHEPTETHIECKOTO 1
KUHEMATHYECKOr0 OIMUCAHUS

31 Ammuintya u (aza Konedanui https://m.edsoo.ru/alaccd22
[Tepuon u yacrota xonebanumii. [lepuox
MaJIBIX CBOOOIHBIX KOJIEOaHMUM

32 MaTeMaTH4ecKoro MasTHuka. Ilepuon https://m.edsoo.ru/feff9e52
CBOOO/IHBIX KOJI€0aHUI NPY>KMHHOTO
MasgTHHAKA
3aryxarolue koneodanus. BeIHy K eHHbIE

33 y B YA https://m.edsoo.ru/718e4134
koneOauus. Pesonanc

34 ABTOKOIE0aHUS https://m.edsoo.ru/al3b26a7

35 Penrenue 3anau https://m.edsoo.ru/fa6e4773

36 Ypok-koHpepeHus "MexaHu4ecKue https://m.edsoo.ru/
KOJIeOAHUS B MY3bIKQIbHBIX HHCTPyMEHTaX" 2315377b
O0001IeHrE U CUCTEMATH3ALUA 3HAHUH 110

37 'I'H " " https://m.edsoo.ru/c95a653a
TeMe "MexaHndecKHe KojleOaHus
DNeKTpOMarHuTHbIE KOJIeOaHu .

38 p . https://m.edsoo.ru/9de437bf
KonebaTenbHbIN KOHTYD
®opmyna Tomcona. CBs3b aMIIITUTY 1Bl

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHUJIbI https://m.edsoo.ru/37¢9197¢c
TOKa B KOJIEOATETHHOM KOHTYpE
3aK0H COXpaHEHHs SHEPTHH B UI€aIbHOM

40 p P a https://m.edsoo.ru/7e7b565a
KOJIe0aTeTbHOM KOHTYPE

41 3aryxarolye JIeKTPOMarHUTHbIE KOJIeOaHMsL. https://m.edsoo.ru/9add67db




BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus

IIepemenHsbIi TOK. Pe3ncrop u KOHIEeHcaTop B

42 https://m.edsoo.ru/7db57a72
LIeTH TIEPEMEHHOTO TOKa
Karymka MHIYKTUBHOCTH B LIEITH

43 M y H https://m.edsoo.ru/e922e141
MEPEMEHHOT0 TOKa
3axon OMa 11 3IEKTPUUECKON 1IEITH

44 a p H https://m.edsoo.ru/1dc56alf
MEPEMEHHOT0 TOKa
MOoIHOCTh EPEMEHHOT0 TOKA.

45 AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/ddab957f
CWJIbI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B 25IeKTpUYECKOM 11enu https://m.edsoo.ru/bec158ffc

47 Pemenne 3amau https://m.edsoo.ru/cf7c45¢1
Wneansublif Tpanchopmarop. [IponsBoactso,

48 nepeaaya v notTpedieHue 3JIeKTPUIECKOH https://m.edsoo.ru/9ae7b7d6
SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 a5eKTpo3Heprun. KynbTypa ncnosib3oBaHus https://m.edsoo.ru/9f737d7e
AJIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

50 PewweHie 3a1a1 https://m.edsoo.ru/

g 883d6693

51 Pemntenue 3amau https://m.edsoo.ru/f9a9d849
O00011IeHIE U CUCTEMATH3AIUA 3HAHUI 110

52 " " https://m.edso00.1u/e9936e87
TeMe "DIIeKTPOMAarHUTHBIE KOJIeOaH!s
MexaHnuecKre BOJHBI. XapaKTePUCTUKH

53 p p https://m.edsoo.ru/6a4b4a22
MeXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d286¢ca54




55 3ByK. XapaKTepUCTUKU 3BYyKa https://m.edsoo.ru/ee4112¢c2

56 Wndpa3syk u ynprpas3syk. [llymoBoe https://m.edsoo.ru/
3arpsi3HEHNE OKPYXKAIOLIEH CpeIbl 57849551

57 Pemenue 3amau https://m.eds00.ru/9494735f
DJeKTpOMarHuTHbIE BOIHBI. M3mydyeHue

58 https://m.edsoo.ru/95e5e8fc
ANIEKTPOMATHUTHBIX BOJIH
OHeprus JIEKTPOMArHuTHEIX BoiH. CBolcTBa

59 P P https://m.edsoo.ru/a678b211
ANIEKTPOMArHUTHBIX BOJIH
[IIxana >eKTpOMarHUTHBIX BOJTH.

60 [IpumeHeHre 3JeKTPOMarHuTHEIX BOJIH B https://m.edsoo.ru/blc7ec5d
TEXHHUKE U OBITY
[IpuHIUTIBEI paIUOCBS3HU U TEJICBUICHUS.

61 Panpnonokarus. DeKTpoMarHuTHOE https://m.edsoo.ru/c7111d5¢
3arpsA3HECHHUE OKPYKAIOILIEeH Cpeibl
Kourponsnas padora no teme "Koaebanus u

62 p" p https://m.edsoo.ru/4a13d478
BOJIHEI https://m.ed
CseT. 3aK0H IPSIMOJIUHEHHOTI O

63 P https://m.eds00.ru/ba296896
pacnpocTpaHEHusl CBETa
Pemenue 3agay Ha NpUMEHEHNE 3aKOHA

64 :’H p https://m.edsoo.ru/f44c485e
MPSIMOJIMHEMHOTO paclpOCTPaHEHUsI CBETa
Otpakenune cBera. Iimockoe 3epkaio.

65 p p https://m.edsoo.ru/c288a5b5
Cdepuueckoe 3epkaiio
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIBHBIN MOKa3aTe b IPEIOMIICHHUS.

https://m.edsoo.ru/
66 [TomHOE BHYTpEeHHEE OTpaKEHHE.

[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTPaXKEHUSA

58314243




Pemenue 3amau Ha IMPUMCHCHUC 3aKOHOB

67 https://m.edsoo.ru/14636¢9b
OTPAXKEHUS U MPETOMIICHUS CBETa
Xon mydenl B mpuzMe. Jucnepcus cBeTa.

68 Ay g P A P https://m.edsoo.ru/182d32ee
CnoxHebIl cocTaB 6eroro csera. I[pet
JInnsel. ®OKyCHOE pacCTOSHUE U ONITHYECKAS

69 y P https://m.edsoo.ru/8c7e¢9337
CHJIa JIMH3BI
ITocTpoenue n300pakeHNil B TUH3AX U UX

70 p p https://m.edsoo.ru/c3f324ce
cucreMax. YBeJIndeHUE JTUH3EI
Pemenue 3aiay Ha moctpoeHue

71 M300paKeHHM, TOTYyYaeMbIX C IIOMOIIBIO https://m.edsoo.ru/d67¢c1148
JINH3

72 I'na3 xak onTnyeckas cucreMa https://m.edsoo.ru/8d2dea84
Pemrenue 3anad. IIpenensl npIMEHUMOCTH

73 a . pedl p https://m.edsoo.ru/1d79¢d32
T€OMETPUUYECKON ONITHKHU

74 CkopocTh cBETa U METO/IbI €€ U3MEPEHUS https://m.edsoo.ru/1¢94484c¢

75 Jlucniepcis cBeta https://m.edsoo.ru/

p 17849676

76 WNurtepdepentus ceera https://m.edsoo.ru/c6611a7d
KorepeHTHble HCTOYHUKU. Y CIIOBUS

77 P https://m.edsoo ru/d8 77667
HAOII0/IEHUST MAKCUMYMOB U MUHIMYMOB

78 Penrenue 3amau https://m.edsoo.ru/c9dfcfal

79 [Ipumenenune unTepdepeHIu https://m.edsoo.ru/lefa64ct

80 Hudpakuus cBeta https://m.edsoo.ru/2a48a5¢7

udpaknonHas pemérka. Y cJI0BHE

81 Jlupar p https://m.edsoo.ru/b37dlec?
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/b193£19d

83 ITontepeunocTs cBeTOBBIX BOJH. [lomsipuzanys https://m.edsoo.ru/Sbceld95




CBCTa

84 Pemnrenue 3anau 1 https://m.edsoo.ru/bbcl11178
85 CBeTOBBIC SBIICHUS B TIPUPOJIC 1 htps://m.edsoo.ru/
56d84bb5
26 O600menne ¥ cCUCTEMATU3alUs 3HAHUH 110 | https://m.edsoo.ru/
teme "Onrtuka" 82697d84
87 Kontponbhas pabota no teme «OnTuka» 1 https://m.edsoo.ru/ec59c415
['panuiibl TPUMEHUMOCTH KJIACCUUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOJAUHAMUKU U 1 https://m.edsoo.ru/2266a9¢8
MPUHITUTT OTHOCUTEIBEHOCTH
89 Hoctynarst crientiabHol reopiit 1 https://m.edsoo.ru/c79dalc4
OTHOCHUTEIBHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAIL.
[TpeoOpazoBanus Jlopenna. YcioBue
90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1 https://m.edsoo.ru/65f1eff3
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U
COKpaIIeHHE JITTHHBI
91 DHEPIHS i HMITYJIEC PENATHBHCTCKOM 1 https://m.edsoo.ru/1d1c94£3
YaCTHUIIBI
92 CBA3D MacChl ¢ ?Heprnef/i # HMIYIHCOM 1 https://m.edsoo.ru/59f443c4
PENSATUBUCTCKON YaCTHUIIBI. DHEPTHUS TOKOS
93 PaBHOBECHOE TEIIIOBOE U3TyUYEHUE 1 https://m.edsoo.ru/4eeab85¢
94 3akoH cmenieHus: Buna 1 https://m.edsoo.ru/elee6abb
95 I'unore3a M. Ilnanka o kBanTax. @OTOHBI 1 https://m.edsoo.ru/8da3efb3
96 DHeprus U UMITYJIbC (OTOHA 1 https://m.edsoo.ru/faf3f546
97 ®otorddext. OnbiTel A. I'. CroneToBa. | httos://m.edsoo.ru/d3b57d e

3akonsb! poTodddexra




VYpaBuenue DitHmTeHa 1151 hoTodrhdekra.

98 "Kpacias rpanmuia” dotosdhexta https://m.edsoo.ru/bca25d3¢c

99 JNasnenue ceera. OnbiThl I1. H. JIeGenena https://m.eds00.ru/9139¢8d6

100 BonHoBeie cBoiicTBa YacTuil https://m.edsoo.ru/22dc465f
Bounnsl ne bponns. [Inuna BonHb! ae bponns

101 U pa3Mepbl 00J1aCTH JIOKATU3aLUU https://m.edsoo.ru/f98b63b9
JBUKYILIEUCS YaCTULIbI

102 KopmyckynisipHO-BOJIHOBOM Ayanu3m https://m.edsoo.ru/2bbe2ce4

103 Jludpakuust 371€KTPOHOB Ha KpUcCTayliIax https://m.edsoo.ru/7123eebb
Crnernmduka n3MepeHnit B MUKpOMHUPE.

104 CooTHolieHus! HeoNpeaeaEHHOCTEN https://m.edsoo.ru/25ed1158
['eitzenOepra

105 Pemenue rpaguyeckux 3anau https://m.eds00.1u/2526925¢

106 Pemenune pacy€THbIX 337124 https://m.edso0.ru/2491927¢

107 Kourposbiias pabota o reman: ”(v)CHOBH https://m.edsoo.ru/9b44f6cf
CTO", "KopmyckyJIsipHO-BOJIHOBOM J1yanu3m"

108 OnbITHI 110 HCCIEA0BAHUIO CTPOEHUS aTOMA. httos://m.edsoo.ru/aTadSete
[Inanerapnast mogens atoMa Pezepdopna

109 IToctynatel bopa https://m.edsoo.ru/e6ab4282

110 Bupt crieicrpos. Criektp yposieit oHepritn https://m.edsoo.ru/f2ebbf7d
aToMa BOOpoja

11 CroHTaHHOE U BBIHYKICHHOE U3TyUYEHHE https://m.edsoo.ru/
CBeTa 95859134

112 Jlazep https://m.edsoo.ru/3eea94ef
Hyxnonnas moaens sjpa ['eiizendepra-

113 MBaneHko. 3apsii 1 MacCOBOE YHCIIO SIpa. hutps://m.eds00.1u/

M30Tomnsl. PagnoakTUBHOCTH

14b36343




3aKOH paJluoaKTUBHOIrO pacnana. CBoicTBa
MOHU3HUPYIONIETO U3ITy4YeHus. BausHue

114 https://m.edsoo.ru/1decd299
PaZOaKTUBHOCTH HA )KHBBIE OPTaHU3MBI.
Ho3umeTpus
DHeprus CBsA3U HYKJIOHOB B szipe. SnepHbie
cunbl. Jledext Macchl siapa. SnepHbie
eaxkuuu. JaepHnle peakTopsl. I1po0aemMsl
115 p p p p p https://m.edsoo.ru/3736a9da
YIIPaBISAEMOTO TEPMOSIEPHOTO CHHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUSA SICPHOU
SHEPTeTUKHU
MeToapl perucTpaly 1 UCCIeI0BAHMS
3JIEeMEHTAapHBIX YacTull. OyHIaMEHTAbHbBIE
116 B3aUMO/JIeUCTBUA. bapuoHbl, ME30HBI U https://m.edsoo.ru/e44f761d
nentoHsl. [IpeacraBnenne o CrannapTHOM
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIpPOHOB
®usuka 3a npeaenamu CTaHIapTHON MOJEIH.
117 Témuasg matepus 1 TEMHAs SHEPTUSA Ditpss mccsoon
P ¥ privt. 35bb53d5
EnuncTBO m3nueckoil KapTUHBI MUpa
DTansl pa3sBUTHI aCTPOHOMUU. 3HAUEHUE
118 p p https://m.edsoo.ru/423783¢cb
aCTPOHOMUU
[TpruMeHUMOCTh 3aKOHOB (PH3UKHU AJIs
00BSACHEHHS IPUPOIBI KOCMUYECKHX
119 prp https://m.cdsoo.ru/81d38a33
00BEKTOB. MeTOIbI aCTPOHOMHYECKHUX
HCCIICIOBAHNI
CoBpeMeHHbIE ONITUYECKHUE TEJIECKOIIHI,
120 aJIM0TENeCKOIbl, BHeaTMOoc(hepHas hutps://m.cdsoo.1u/
pat ’ p 46d173d5
aCTPOHOMUS
121 Bun 3Bé3nH0T0 HeOa. Co3Be3nus, sipKue https://m.edsoo.ru/18f19aal




3Bé3I[BI, IJIaHCTBI, X BUAUMOC IBUXKCHUC

Conueunas cucreMma. Conane. CoitHeuHas

122 akTUBHOCTb. MicTounuk sHeprun ConHua u https://m.edsoo.ru/9falfd12
3BE3N
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Juarpamma "crieKTpaabHbIN KJ1acc — https://m.edsoo.ru/f9cf5{%e
CBETUMOCTB"

124 3Be3/bl IIIaBHOM IOCIEI0BATEILHOCTH https://m.eds00.ru/d6bc6679
Bnytpennee ctpoenue 38é31. COBpeMEHHbIE

125 MPEACTABIIEHUS O IIPOUCXOXKICHUN U https://m.edsoo.ru/
sBomtonMn ConHIA U 3BE31. DTalbl )KU3HU dd8d1158
3BE3N
Mneunsiii [IyTe — Hama ["anaktuka. Tumnst

126 y https://m.edsoo.ru/4a74c5e4
rajlakTuK. YEpHbIE IBIPHI B A/Ipax ralakTUK
Bcenennas. Paciiupenue Beenennoid. 3akoH

127 Xao06ma. Teopus bonbimoro B3psiBa hitps.//m.edso0.u/

- 1e0P pbIBa. 18796396

PenukroBoe nsnyuenue
Macmrabnas ctpykrypa BeeneHHoid.

128 PYKTYP https://m.edsoo.ru/168edd8a
MeraranakTuka

129 Hepeménusie npo0i1eMbl aCTpOHOMHUH https://m.edsoo.ru/b41cdfcb
@uU3NYECKUl MPAKTUKYM IO TEME
"HccneagoBaHue MAarHATHOTO IIOJIST
MOCTOSIHHBIX MarHuToB" unu "HccnenoBanue

130 . " A https://m.edsoo.ru/75a7a2¢9
CBOWCTB (peppOMarHeTUKOB" WM
"UccnenoBanue AeCTBUS TOCTOSIHHOTO
Mar"Hura Ha paMKy ¢ TOKOM"

131 OU3UYECKUM IPAKTUKYM 110 TEME https://m.edsoo.ru/9e1bd76a

"U3mepenne cunsl Amnepa" win "M3yuenue




3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHOM MHIYKIIMY Ha
OCHOBE M3MepeHus cuibl Ammepa"

132

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue sSBICHUS dJIEKTPOMArHUTHON
uHaykuu'" win "OnpeaeneHue HHIYKIUU
BUXPEBOIO0 MarHUTHOTO NoJs"

https://m.edsoo.ru/ee77273b

133

@U3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBaHue sIBJICHUASI CAMOUHTYKIIH"
i "COopka MOJIEIH 3JIEKTPOMArHUTHOTO
reHepartopa"

https://m.edsoo.ru/2827a51f

134

@U3HYECKHN IPAKTUKYM 110 TEME
"N3mepenue neproja CBOOOIHBIX KOJICOaHUI
HUTSHOTO U MPYXUHHOT'O MasiTHUKOB"

https://m.edsoo.ru/eadcb66b

135

@uU3HYECKUN IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasTHHUKE"

https://m.edsoo.ru/431cd176

136

@uU3HYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue NEpEMEHHOTO TOKa YEpeE3
IIOCJIEIOBATEILHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"HccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIENX NTePEMEHHOTO ToKa"

https://m.edsoo.ru/b73e4d17

137

Du3nYecKUil MpakTUKyM 1o TeMe "N3ydenue
[IapaMeTpoB 3BYKOBOW BOJIHBI"

https://m.edsoo.ru/691384a8

138

®u3nyecKHil MPAKTUKYM I10 TeEMeE
"M3Mepenne nokazaTesns NpeaoMIIeHUs
crexna" i "llonydenne n3o0paxxeHus B

https://m.edsoo.ru/2e593222




CUCTEMC M3 IIIOCKOI'O 3€pKajia 1 JIMH3EI"

139

@uU3NYECKHI MPAKTUKYM IO TEME
"HccnemoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
xuakux ua3)" unm "M3mepenue hokycHOTO
pacCTOSAHUS PaCCEUBAIOIIMX JIUH3"

https://m.edsoo.ru/924e6fcd

140

@uU3HYECKHI IPAKTUKYM II0 TEME
"HaoOmonenne nudpakuuu, nHTEpHEepeHINH
Y noJisipu3anuu ceera'

https://m.edsoo.ru/2edf1532

141

@U3NYECKUN PAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENSATHBUCTCKUX YacTull (1o (oTorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MAaTHUTHOM
nosie)"

https://m.edsoo.ru/49a47931

142

@uU3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue noctosaHHO 111aHka Ha ocHOBE
uccienoanus Gporoddpdexra” wim
"HccneagoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOANO/ OT HalpsHKeHUs "

https://m.edsoo.ru/7c4ac65a

143

@u3nYECKUl MPAKTUKYM 110 TEME
"HccnenoBanue ClieKTpa pa3pekeHHOIO
aTOMapHOT0 BOJOPOJIa ¥ U3MEPEHUE
nocrossHHOU Punbepra"

https://m.edsoo.ru/9a5ad443

144

®u3nyecKHil MPAKTUKYM I10 TeEMeE
"HccnenoBanue paIuoakTUBHOTO (hoHA €
HCIIONIb30BaHueM Jo3uMerpa” uinu "M3yuenue
MIOTJIOIEHHsI O€Ta-4acTHIl ATFOMHHUEM "

https://m.edsoo.ru/c3546df7

145

DU3NYECKUM TPAKTUKYM I10 TEME

https://m.edsoo.ru/c5aa4d91




"HaOmronenus 38€34H0ro Heba
HEBOOPYKEHHBIM IJ1a30M C HUCTOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH 1151
OTpeIeICHUS TI0JIOKCHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOTO MOMYIIApUsI U IPKUE
3BE31b1" an "HaOmroieHus B TeIeCKOI
JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUIEHHI"

O06006111eH1E U cucTeMaTH3anus 3Hauuii. Poib
(hM3UKU U aCTPOHOMHUHU B SKOHOMUYECKOH,

146 . . . https://m.edso00.1ru/242b2fbf
TEXHOJIOTHYECKOM, COITMATbHON M 3TUYECKOM
chepax IeAaTeTbHOCTH YelIOBEeKa
O06o06menue 1 cucTemMaTru3alys 3Hanuil. Poib _

147 1 MeCTO (PU3HKHU U aCTPOHOMUH B W
COBPEMEHHOM HayYHOU KapTHUHE MHpa
O06o06menue 1 cucremMaTr3alys 3Hannil. Ponb
(bu3rgecKoit Teopuu B (GOPMHUPOBAHUN

148 HPCACTABICHI O QHINHCCKON KapTHHE Mipa, https://m.edsoo.ru/fddf45cc
MecTo (U3HYECKOM KapTHHBI MUpa B 001IeM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUH O TIPUPOIC

149 O606iHeHI/Ie Y CHCTeMaTH3aIlis 3HaHUH 110 httos://m.edsoo.r/c97d63fe
teme "Kunemaruka"

150 0606'I'J_IGHI/IG M CUCTEMATHU3AINS 3HAHUH 110 httos://m.edsoo.ru/fR16fbIS
teme "Kunemaruka"

151 O000111eHIE U CHUCTEMATH3aLU 3HAHUH 110 httos://m.edsoo r/ee L bbacs

teme "/Ilunamuka"




O00011IeHIE U CUCTEMATH3aIU 3HAHUI 110

152 " " https://m.edsoo.ru/766e8779
teme "CraThka TBEPAOIro Tejia
O06001IeHe 1 cucTeEMaTH3aIMA 3HAaHUH 110

153 'I‘Il . " https://m.edsoo.ru/fd1e3757
TeMe "3aKOHBI COXpPAHEHUS B MEXaHHUKE
O06001IeHEe 1 cUCcTEMAaTH3AIMA 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM https://m.edsoo.ru/444d7efc
teopun"
O000111eHIE U CHUCTEMATH3aUs 3HAHUM 110

155 'I'H B " https://m.edsoo.ru/4fab4918
teme "TepmoauHamuka. TeraoBbie MAIIUHBI
O00011IeHIE U CUCTEMATH3aIUA 3HAHUI 110

156 TeMe "ArperaTHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/14be658b
da3oBbIe nIepexoabl"”
O00011IeHIE U CUCTEMATH3aIMs 3HAHUH 110

157 'I'H | https://m.edsoo.ru/f567dc5a
TeMe "DIeKTpudecKoe mosie
O00011IeHIE U CHCTEMATH3aIUs 3HAHUI 110

158 'I'H . . . " https://m.edsoo.ru/7e272fdf
teMe "I1OCTOSTHHBIN SIEKTPUIECKUN TOK
O000111eHIE U CHUCTEMATH3alUs 3HAHUHI 110

159 'I'H t " https://m.edsoo.ru/faa49294
TeMe ""TOKHU B pa3IM4HbBIX Cpeax
O000111eHIE U CHUCTEMATH3alUs 3HAHUM 110

160 'I'H " t https://m.edsoo.ru/7aebldd1
TeMe "MaraurHoe mose
PeseprubIil ypok. O60011IeHNE 1

161 cucTeMaTHu3alus 3HaHUi o TeMe https://m.edsoo.ru/ba378369
"DneKTpoMarHuTHas MHIyKuus"
PesepBHbIil ypok. O60011IeHNE 1

162 cucTeMaTH3alus 3HAaHUI IO TEME https://m.edsoo.ru/91df3d3c
"Mexannueckue konebanus"

163 PesepBHblit ypok. O60011eHNE 1 https://m.edsoo.ru/e7b32e21

CUCTEMaTHu3anus 3HAHUM 110 TEME




"DJIeKTpOMarHuTHbIC KoJieOaHus"

PesepBubIil ypok. O6001IeHNE 1
cCucreMmarusanus 3HAHHUH II0 TEME

164 " 1 https://m.edsoo.ru/ef9a92{4
MexaHu4ecKre 1 AIEKTPOMAarHUTHBIE

BOJIHEI"
Pese I . 0600

165 PBHBIH YPOK © iuem&e " 1 https://m.edsoo.ru/14856¢85
cucreMaru3anys 3Hauui mo teme "Onruka'
PesepBHbIit ypok. O600IIeHNE 1

166 cucTeMaTu3anus 3HaHuH 1Mo TeMe "OCHOBEI 1 https://m.edsoo.ru/b2fc983¢c
cTO"
PesepBHblit ypok. O600IICHNE 1

167 cucTeMaTHu3alus 3HaHUi o TeMe 1 https://m.edsoo.ru/7¢82f197
"KopmyckyisipHO-BOJIHOBOM Jyann3m"
PezepaHblii ypok. O6o01eHue u

168 cucTeMaTusanud 3Haguil o treme "dusuka 1 https://m.edsoo.ru/daf28a19
aroma"
PesepBHbIil ypok. O6001IeHNE 1

169 cucTeMaTu3anud 3HaHuil o teme "dusuka 1 https://m.eds00.ru/96a1662¢
ATOMHOTO sI/Ipa ¥ DJIEMEHTAPHBIX YacTHIl"
PesepBubIil ypok. O6001IeHNE 1

170 cUCTEMAaTH3aIMs 3HAHUH 110 TeMe " DIIeMeHTHI 1 https://m.edsoo.ru/616184a8
actpoduzuku"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

JleMOHCTpHpOBATh Ha MpHUMEpax pojb U MecTO (pu3uku B (popMUpOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUPA, B Pa3BUTUM COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MoJeneil:
MaTepHajbHas TOUKa, HHEepIHaIbHas CUCTeMa OTCUéTa, aOCOIIOTHO TBEPIOE
TEJ0, UACAIBHBIN Ia3; MOAEIIN CTPOCHUS Ia30B, KUAKOCTEW U TBEPIBIX TEIl,
TOYECUHBIN AJIEKTPUIECKUNA 3apsi/l — IPU PEeLICHUH (PU3UUECKUX 3a1a4

10.3

Pacnio3HaBath pu3nueckue sBiIeHUs (MpoLecchl) U OOBSACHITh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISPHO-KMHETUUECKOW TEOpUM  CTPOEHMS
BEUIECTBA M DJIEKTPOJMHAMHUKU: PAaBHOMEPDHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEMHOE JIBUKEHUE, CBOOOAHOE TMAaJCHME TeJsl, MABMKEHHE I10
OKpY>KHOCTH, HMHEpLHs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOEHHE KUIKOCTEH M TBEPIABIX Tel, U3MEHEHHEe 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPABHOBECUE, HCHApPEHUE,
KOHJICHCalus, IUIaBJICHUE, KPUCTAUIN3alMsl, KUIIEHUE, BIaXKHOCTh BO3yXa,
NOBBILIEHHE JIaBJICHUS 'a3a IPU €r0 HArpeBaHUM B 3aKPbITOM COCYJIE, CBS3b
MEXJly ITapaMeTpaMy COCTOSIHUS ra3a B M30IIpOLEccax; JIEKTpHU3alus Tell,
B3aUMOJICUCTBUE 3aps0B

10.4

OnwuceIBaTh MEXaHUYECKOE ABIMKEHHE, UCTOIb3YS (PU3HMUECKUE BEINUYHUHBI:
KOOpJMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJla,
UMITyJIbC ~ TeJla, KUHETUYECKas DHEprus, MOTCHUMANIbHAs JHEpPrus,
MeXaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb; TpPU  OMHCAHUU
NPaBWIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOJIB3YEMbIX BEIMYMH, WX
0003HAYEeHHUS M EAMHUIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOLINE JIAHHYIO
(GU3UYECKYIO BETUUMHY C IPYTHMHU BEITMYHMHAMU

10.5

OnuceiBaTh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBIICHUS,
UCTIONB3Ysl (PM3NYECKHE BEJIMYUHBI: JaBIICHHE Ta3a, TeMIepaTypa, CpeIHsis
KUHETUYeCKas SHEPrus Xa0TUIECKOTO JIBUKCHHS MOJIEKYT,
CpeIHEKBaapaTUYHas  CKOPOCTh  MOJEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSIS JHEprus, padora raza, Kod(P(UIMEHT IOJIE3HOTO ACHCTBUS
TEIUIOBOTO JBUTATEJNS, MPU OMHUCAHUU MPABHIBHO TPAKTOBATh (U3NUSCKUIN
CMBICTT UCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAUCHUS W CIUHUIIBI, HAXOIUThH
(GbopMyIbI, CBS3BIBAIONIUE JAHHYIO (DU3MUECKYIO0 BEIHYUHY C JIPYTHMH
BEJTMYMHAM

10.6

OnuceBaTh HU3YYCHHBIC SJICKTPUUCCKHC CBOMCTBaA BCIICCTBA n




JNEeKTpUYECKUe SBIEHUS (TPOIECCHl), HCTONb3Yysl (U3NUYECKUE BETUUHUHBI:
JNEKTPUYECKUN 3apsl, JJIEKTPUYECKOe TIoJie, HANpsHKEHHOCTh IO,
MOTEHIUAJ, Pa3HOCTh MOTEHIIUAJIOB; P ONMKUCAHUU MPABUIHHO TPAKTOBATh
bu3nYecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3bIBaTh (HOpMyIbl, CBSA3BIBAKOIIME MaHHYIO (U3UYECKYH) BEIUYUHY C
JIPYTMMU BeTUYUHAMU

10.7

aHAJM3UPOBATh (PU3MYECKUE TIPOLIECCHI M SIBJICHUS, UCTIONB3Ys (pU3ndecKue
3aKOHBI M MPUHLMIBL: 3akOoH BcemupHoro tsarotenus, I, II u III 3akoHbI
HproTOHA, 3aKOH COXpaHEHHsS MEXaHWYECKOM >HEPruM, 3aKOH COXpaHEHUS
UMITyJIbCa, NPUHLMI  CYHEPNO3UIMH  CWJI, NPUHIUI PaBHONpPABUS
MHEPLHUAIbHBIX CHCTEM OTCUYETA; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO
CTPOCHUSI BEIIECTBA, TIa30BbI€ 3aKOHBI, CBA3b CPEOHEH KUHETUYECKOU
SHEPTUU TEIUIOBOTO JIBIKEHUS MOJIEKYNl ¢ aOCONIOTHOW TeMIlepaTrypow,
NEPBBIA 3aKOH TEPMOJIMHAMHUKH; 3aKOH COXPaHEHHUs DJIIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3TOM pas3inuaTh CIOBECHYIO (DOpPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M yCIOBHUS (TPaHUIIBI, 00IACTH)
MIPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE TPUHIMIMBI JEHCTBUS MallMH, MPUOOPOB U
TEXHMYECKUX  yCTPOMCTB; pa3nuyaTh yCIOBUS WX  0OE30MacHOTro
UCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

BrimmonaaTe OKCIICPUMCHTBI IO HCCICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIECHUN U
TIPOIIECCOB C UCIIOJIH30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUIT; IIPH 3TOM
dbopmyupoBaTh podeMy (3a1ady) ¥ THIIOTE3Y YYEOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 HPEIIOKEHHOTO 000PYIOBaHUS, MPOBOJAUTH OIBIT
U GOPMYJIUPOBATH BBHIBOJIBI

10.10

OcyiecTBisITh OpsIMble U KOCBEHHBbIE M3MEPEHUs (DU3HUECKUX BEJIMYMH;
IpU 3TOM BBIOMPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHUS U HCIOJIb30BATh
W3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNI

10.11

HccnenoBaTh  3aBHCHUMOCTH ~ MEXIYy (U3NYCCKUMHU  BEIHMYMHAMHU  C
UCIIOJB30BAaHUEM TIPSIMBIX HW3MEPCHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh  pPE3yJNbTAaThl  TOJYYCHHOW  3aBHUCHMOCTH
GU3NYEeCKUX BEIMYMH B BHUJE TaONWIl ¥ TpaduKOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIe0BaHUS

10.12

Cobnroats npaBuiIa 6€30MacHOTO TPYAA MPH MPOBEJICHUN UCCIIET0BAaHHN B
paMKax  y4eOHOro  OKCIIEpUMEHTa,  YYCOHO-HCCIEIOBATEILCKOM |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MEPHUTCIbHBIX YCTpOﬁCTB u
1a60paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3amauu C SIBHO 3aJlaHHOW (PU3MYECKONH MOJENbIO,
HCIIOJIb3Y (I)I/ISI/I‘-ICCKI/IC 3aKOHBI U MMPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUSA
3aJa4uu BI)I6I/IpaTB (1)I/ISI/I‘ICCKYIO MOJ€CJIb, BBIACIATH (1)I/I3I/I‘~IGCKI/I€ BECINYHHBI
u (opMynbl, HeoOXOAMMBIE A €€ peleHHs, NPOBOAWTH PACUETHl H
OLCHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘~I€CKOI>'I BCJIINYHHBI




10.14

Pematp KayeCTBEHHbIE 3a/1aun: BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PpACCYKICHHI C OMopoil Ha U3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHMH  yuyeOHBIX  3a/Jad  COBPEMEHHbIE
UHGOPMAILMOHHBIE  TEXHOJOTMH  JUIi  TIOMCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpeTallud W TMpeACTaBiIeHHUs] Y4eOHOH U  Hay4YHO-IOIYJISIPHOM
uHbOpMaIMK, TMOJYYEHHON W3 pa3iMYHBIX MCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBAThH MOTy4aeMyt0 HH(OPMAIIHIO

10.16

[TpuBOIUTH IPUMEPHI BKJIaa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonb3oBath TeopeTudeckre 3HaHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU
s obecriedeHust 0€30MacHOCTH MpH  OOpalieHHH C OpudopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAHEHHS 3I0OPOBBSI M COOJIOICHHUS
HOPM 9KOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpeie

10.18

PaGorate B rpymme C BBIMOJHEHUEM PA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATH PabOTy TPYIIIIbI, pAlMOHAIBHO PACHPEACATh 00S3aHHOCTU U
IJIaHUPOBATL JACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUdX, aJACKBATHO
OLCHMBAThL BKJIaA KaXJ0ro W3 Y4YaCTHUKOB TIPYIIbl B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl

11 KUIACC

Kon
NMpOBEPSIEMOr0
pe3yJabrara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBATh Ha MpHUMEpax pojb U MeCTO (pu3uku B (popMUPOBAHUU
COBPEMEHHOM Hay4YHOH KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTMH, B IPAKTUYECKOW MAESITEIBbHOCTU JIOAEH, LEIOCTHOCTh H
€IMHCTBO (PM3NYECKOI KapTUHBI MUpa

11.2

YuuTbiBaTh TpaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOelNeH:
TOUCYHBINA DSINEKTPUUECKUN 3apsif, sAepHas MoJelb aToMa, HYKJIOHHAas
MoOJIeIb ATOMHOTO pa MPH pelIeHnn (PU3NYECKUX 3a7a4

11.3

PacnioznaBath (uznueckue sBiaeHus (MPOLEecChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  IEKTPOAMHAMHUKM M KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
POBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMArHUTHAs MHIYKIMs, ACHCTBUE
MarHUTHOTO TIOJsI HAa TMPOBOJAHUK C TOKOM W JBIXKYIIMICS 3apdn,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, NPSMOJIMHEHHOe
pacrpoCcTpaHEHHE CBETa, OTPAXKEHHE, MpesloMIIeHHe, HHTepdepeHuus,
JUQpakius W NOJsSpU3aLUsl CBETa, AUCHEPCHs CBETa, (POTOIEKTPUUECKHIM




addexr (poroaddekT), cBeToBOEC MaBiIeHHUE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHas M HCKyCCTBEHHAs
PaTuOaKTUBHOCTh

11.4

OnuceiBaTh U3yYeHHBbIE CBOMCTBA BeEIIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 MPOBOAMMOCTb PpA3IUYHbIX Cpen) |
JNIEKTPOMAarHUTHbIE  sIBIIEHUS  (IIPOLECCHI), HCHONB3Ys  (U3NYECKUe
BEJIMUMHBI: AJIEKTPUUECKHI 3apsii, CHila TOKa, dJIEKTPUUECKOe HaNpsKEHue,
ANEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh moreHuuanoB, JJC, pabora
TOKa, WHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cuina JlopeHua,
WHAYKTUBHOCTh KaTYIIIKH, SHEPTUs 3JEKTPUYECKOTO U MAarHUTHOTO MOJIEH,
NEepUoJ M 4YacToTa KojieOaHWi B KoyieOaTeNbHOM KOHTYpE, 3apsll U cuia
TOKa B TMpoIecce TapMOHHYECKHX DJIIEKTPOMAarHUTHBIX KOJeOaHUH,
doKycHOE pacCTOsSsHME U ONTHYecKas Ccuia JUH3bI, I[PU OMUCAHHUH
MPaBUIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIONB3yEeMbIX BEIHYWH, UX
0003HAUYEeHUS U E€AMHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(GU3NYECKYIO BETMUUHY C APYTUMU BETHUNHAMU

11.5

OnuchiBaTh H3y4YEHHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3YS
(u3nUecKue BEITUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJMHA BOJIHBI
M YacToTa CBETa, BHEPrusi M MMIYJIbC (POTOHA, MEPHOA IOJIypacrnaja,
SHEpPrus CBA3M ATOMHBIX s/i€p; NPH ONHCAHUU NPABUIIBHO TPAKTOBATh
(U3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMUMH, UX 0003HAUYEHUS U €AMHUIIBI;
yKa3bplBaTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UUECKYIO BEJIUYHMHY C
JIPYTUMH BEJTMUMHAMH, BBIYUCIATH 3HaYCHUE (PU3NIECKOI BETMUMHBI

11.6

AHanuzupoBaTh GU3NUECKUE MPOLECCH U SBICHHS, UCIOIb3Ys (pU3HUECKUEe
3aKOHbl W MNPUHUMIBL 3akoH OMa, 3aKOHBI MOCJIEIOBATENBHOIO MU
HapajiebHOrO COSAMHEHHs IPOBOIHUKOB, 3aKoH JIxoyns — JleHIa, 3aKoH
JIEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacnpoCcTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHUE
OnHiTeiHa a1 QoTorpdexTa, 3aKOH COXpAaHEHUs DHEPruH, 3aKOH
COXpaHEHMS MMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MAacCOBOI0 4YHcia, MOCTyNaTel bopa, 3aKOH pajlOaKTHBHOTO
pacmaza; Ipu 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpQXEHHWE M yCIOBHS  (TpaHMIbI,  00JacTH)
NPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HAIllpaBJICHUC  BCKTOpAa HWHAYKIMK  MArHuTHOTIO T10JIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa X CHUJIBI HopeHua

11.8

CTpouTh M ONHUCHIBATH HM300pa)K€HWE, CO3/1aBaEMOE TUIOCKHM 3€pKaJIoM,
TOHKOM JTMH30U1

11.9

BBIMOMHATE 9KCIIEPUMEHTHI 110 HCCIIEOBAHUIO (H3MUECKUX SIBJICHUN H
IIPOIIECCOB C UCITOJIb30BAHNEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPH STOM
dbopmyaupoBaTh IpodieMy (3a1ady) U THIIOTE3Y YYEOHOr0 IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIONKEHHOTO 00OPYIOBAHHS, MPOBOIUTH OITBIT
U GOPMYJIUPOBAThH BBHIBOJIBI




11.10

OcymiecTBISITh NpsIMbIe U KOCBEHHBIE M3MEPEHUS (DU3MUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTUMANbHBIA CHOCO0 WM3MEpPEHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeN U3MEPEHHI

11.11

HccnenoBaTh 3aBUCUMOCTH  (PM3MUYECKUX BEIMYUH C HCIOJIB30BAaHUEM
OpSIMBIX U3MEPEHUI; MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBAThH
pe3yibTaThl IOJyYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE
TabJIUI ¥ TPaQUKOB, JIe1aTh BHIBOJBI 110 pe3yIbTaTaM UCCIIEeI0OBAaHUS

11.12

ColmronaTh mpaBuiia 0€30MacCHOTO TPY/la NP MPOBEACHUHN UCCIICIOBAHUM B
paMKax  y4eOHOro  DKCIIEpUMEHTa,  YYCOHO-HCCIEIOBATENLCKOM |
HpOGKTHOfI ACATCIIBHOCTU C MCITIOJIb30BAHUEM U3MEPHUTCIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€THpie 3agaud C SIBHO 3aJaHHON (DU3UYECKON MOJENBIO,
UCTIONB3YsT (PU3NUIECKUE 3aKOHBI M MIPHUHIIUIIBI; HA OCHOBE aHAJN3a YCIOBHS
3a1a4u BI)I6I/IpaTI) (i)I/IBI/I‘IGCKYIO MOJ€CJIb, BbIACIATH (1)I/ISI/I‘~IGCKI/I€ BCIIMYNHBI
U (opMynbl, HEOOXOAMMBIE Ml €€ peleHHs, MPOBOAWTH PaCUEThl H
OLCHUBATH peaJ'II)HOCTI) HOJ'Iy‘-IeHHOFO 3HAYCHUA (bHSI/I‘I@CKOf/i BCIINYHNHBI

11.14

Pewats KA4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LETMOYKY pacCyXIACHUM C ONOpOM Ha W3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

11.15

Hcnonp3oBare  mpu  pemIeHMH  y4yeOHBIX  33aJad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMH  JJs  IIOUCKA, CTPYKTYpHUPOBAHUS,
UHTEPIPETAlMd M TPEJICTaBICHUs Y4eOHOH M  Hay4dHO-IOIYJSPHOM
UHQOpPMALIMU, TOJIYYEHHOW U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh MOITYy4aeMyI0 HH(POPMAIHIO

11.16

OOBSICHATh TPHUHIMIIBI JEHCTBHSI MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB;, pa3nuyarh YCIOBHS HMX OE30MacHOTO HCIIOJIb30BaHUA B
IOBCEIHEBHOM KU3HU

11.17

[TpuBOANTH pUMEPHI BKJIAJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DUZUKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 10 (U3HMKE B MOBCEIHEBHOMN JKU3HU
Uit obecriedeHHsi 0€30MacHOCTH Mpu  oOpalieHuH ¢ mnpudopaMu U
TEXHHYECKUMH YCTPOHCTBAMHM, JJIsI COXPAHEHUs 3/I0POBBS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKpY’KaloIeil cpene

11.19

PaGorate B Tpyane€ C BBIIOJHCHUCM PAa3JIMYHbIX COHHAJIBHBIX pOJ'ICI\/'I,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIBEHO PACHpPENeNATh 00SI3aHHOCTH U
INIaHUPOBATh JACATCIBHOCTE B HCCTAHAAPTHBIX CHUTyallUdX, aJACKBATHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TpPYINIbl B pELICHHE
paccMaTpuBaeMom MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Koa nposepsiemoro

pasaesaa 3JIEMECHTA

IIpoBepsiemble 3JIeMEHTbI COlEP/KAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunele meTonbl
IIO3HAHU OKpyXKaromero mupa. Pons sxcriepumenTa
U TEOpUM B IIPOLECCE IO3HAHUSA IPUPOJBL.
OKCHepuUMEHT B PU3UKE

1.2

MonenupoBanue ¢usnveckux  SABICHUH |
npoueccoB. Hayunble runores3sl. @usnueckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHHUMOCTH
¢u3uueckux 3akoHOB. [IpHHIMI COOTBETCTBUS.
Pore m wmecro ¢msukun B (HOpMUpOBaAHHU
COBPEMEHHOM  HAy4YHOM  KAapTUHBI  MuUpa, B
MIPAKTHUYECKOH JeATeIbHOCTH JII0IeN

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe — aBukeHne.  OTHOCHUTEIBHOCTh
MEXaHM4eCKoro nBwxkeHus. Cucrema oOTCU€Ta.
Tpaexropus

[Tepememienrie, CcKkOpocTb (CpedHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKLIUU HA OCH CHUCTEMBbI KOOPAMHAT.
CrnosxeHue nepeMenieHnil U ClI0)KeHUe CKOPOCTel

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
neuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOPEHMs, IYTH U IEpPEMEIICHUS
MaTepUaIbHOW TOYKH OT BPEMEHU

CBoOoaHoOe majieHue. Y CKopeHue CBOOOTHOTO
nagcHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JBUOKEHUE MAaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JUHENHAsT CKOpOCTh. [lepuon u
yacToTa. LIeHTpoCcTpeMHUTEIIBHOE YCKOPEHUE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHHC
CHapAA0B, LHCIIHBIC U pEMCHHBIC IICPCAaun

[TpakTrueckue paboTel. M3mepeHne MIrHOBEHHOM




cKopocTH. HMccnenoBaHue COOTHOLIEHUS MEXIY
Iy TAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0OBATENbHBIE PABHBIE IIPOMEXYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBJKEHUM C HA4YalIbHOU
CKOpPOCTBIO, paBHOM HYyI0. M3yyeHue IBUKEHUS
LIapUKa B BSA3KOW >KMIKOCTH. V3ydeHMe IOBMKEHHSA
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

IIpuanun  otHocutenbHOCTH ['amunes. [lepBbiit
3ak0H Hprorona. IHepuuaibHbIe cuCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3uuun cuil

223

Bropoii 3akoH HproTOHa 1711 MarepraibHOM TOYKH B
uHepimanbHoil cucreme orcuéra (MCO). Tperuit
3aK0H HprOoTOHA /11 MaTepuaabHbIX TOYEK

224

3aKoH BCCMHUPHOTO TATOTCHUA. Cuita TSKECTH.
HepBaﬂ KOCMHUYCCKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Tpenue. Cuna TpeHUS
CKOJIBKECHHUSI M cuiia TpeHus mokos. Koaddumment
TPCHUA. Cunna COIMPOTUBJICHUA TIPHU ABHXXCHUH TCJIa
B ) KMJAKOCTHU HJIU I'a3€

2.2.7

HOCTYHaTeHBHOG )41 BpamaTeCiIibHOC JABHUXKCHUEC
a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT CuJbl OTHOCHUTEIBHO OCH BpalICHUS.
I1meyo cumel. YcaoBus paBHOBECHS TBEPAOIO Tea B
HUCO

229

Texuuueckue yCTpOﬁCTBaI MNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHLIX CIITYTHHKOB

2.2.10

[Ipaktnueckne pabotel. M3ydeHwe  ABWOKCHHS
Opycka Mo HAaKJIOHHOW TIOCKOCTH TOJ JAEWCTBHEM
HECKOJbKHMX cuil. MccnenoBaHne 3aBUCHMOCTH CHJ
YOPYTOCTH, BO3HUKalOIUX B JehopMupyeMoit
NpyXUHE U PE3WHOBOM 00paslie, OT BEIWYHHBI UX
nedopmaruu. MccnenoBaHue yCIOBHI paBHOBECHS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalICHUS

2.3

3AKO

HbI COXPAHEHU A B MEXAHUKE

2.3.1

Nmirynse MaTepUaJIbHOW  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CHIIBI M N3MEHEHUE
MMITyJIbCa Tella

232

3akoH coxpaHeHus uMmiyibca B MCO. PeaktuBHoe

JIBIOKEHHE




233 Pa6ora cuiibt
234 MOUIHOCTB CHIIBI
235 Kunernueckass »sHeprus MaTrepUAIbHOM  TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[loTenmanbHas >Heprus. [loTeHunanbHas 3Heprus
236 yOpyro neopMUPOBAHHOM MPY>KUHBI.
o [ToreHumanbpHast SHEPTHs Tesa BOTU3U MOBEPXHOCTH
3emin
[loTeHmanbHble U HEMOTEHIMANIbHbIE CHIIbI. CBS3b
3.7 paboThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYECKOM HSHEPruu CHCTEMBbl Tel. 3aKoH
COXpaHEHUsI MEXaHUYECKON IHEPTUn
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue  yCTpOMCTBA:  JABWIKEHUE  PakKeT,
o BOZOMET, KOIIEP, NPYKMHHBIHA HCTOJIET
[TpakTrueckue pabotel. M3ydyeHue cBs3u CKOpOCTeH
5310 Tel NpU Heynpyrom ynape. MccinepoBaHue cBs3U

paboThl CHUJIBI C U3MEHEHHEM MEXaHM4YeCKOM
SHEPIUHU Tela

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE IIOJIOXKEHUA MOJIEKYJIAPHO-
KAHETHYECKOW TEOpHH. DBpOoyHOBCKOE IBMKEHUE.
Hudbdysusa. Xapakrep ABHKEHUS U B3aUMOICHCTBUS
YaCTHII BEIIECTBA

Mogenu CTpoeHHs Tra30B, >KUAKOCTEH W TBEPIBIX

3.1.2 TeT W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE
STUX MOJeIeH
313 Macca MOJIEKYI. KommuecTso BEILIECTBA.
o [TocrosinHas ABoraapo
314 TermoBoe  paBHOBecue. Temmepatypa U €€
o usmepenue. [kana temneparyp Lleabcus
Mopaens uneanbHoro raza. OCHOBHOE ypaBHEHHUE
3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUH UAEaTHLHOTO
rasa
AOcomoTHas TeMIieparypa Kak Mepa cpenHei
3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOTO  JIBMIKEHUS
yacTuil rasza. [llkana temneparyp KenbBuna
317 VYpaBuenue Knanelipona — MenaeneeBa. 3akoH
o JansTOHA
3.1.8 ["a3oBbIe 3ak0HBI. M30mpoliecchl B uieaaibHOM Ta3e ¢




MOCTOSIHHBIM  KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30x0pa, nu3obapa

TexHudeckue yCcTpoucTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTuueckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOM KOMHare. lcciienoBaHne 3aBUCUMOCTH
MEXIYy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonrHamMuueckas cucTeMa. BnyTtpennss
DHEPTUS TEPMOIUHAMUYECKONW CHCTEMBI M CITOCOOBI
€€ U3MEHEHU

322

KomuuectBo Ttemnotel u  pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO HEabHOTO rasa

323

Bunpr TeIIonepeIavuu: TETJIONMPOBOAHOCTb,
KOHBEKIIWsA, H3IydeHue. TermmoéMKOCTh  Tena.
VYnaeneHas  TemIoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIUIONEepeaayue

324

IlepBbiii 3akOH TepMoAuHAMUKH. lIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
['padmueckas uHTEpHpeTaus paboThI raza

3.2.5

Tenosrwie MAIIIUHBI. B0%03 00020008 IEUCTBUS
TeIUIOBbIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MamuHaX. KodpumueHnt mnonae3Horo
nevctBus (nanee — KI1/]) teroBoit mamuusel. [{uki
Kapno u ero KII/]

3.2.6

Bropoit 3akoH TepmoamHamuku. HeoOpatumocThb
MPOLECCOB B MpUPOAE. TeIIoBbIE JIBUTATEIIH.
DKOJIOTHUECKHUE TMPOOJIEMBI TEIJIOIHEPTETUKU

3.2.7

Texuuueckue YCTPOf/'ICTBaZ ABUTATCIIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJOAUJIbHUK, KOHAUITUOHED

3.2.8

[Ipaktnueckne paboTel. H3mepenune ynembpHOUN
TETUI0OEMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne W KoHmeHcanws. Vcmapenue u
KUATICHWE. YJenpHash TemoTa MapooOpa3oBaHMAL.
3aBUCHMOCTh TEMITEPaTyPhl KHIICHUS OT JaBJICHHS

332

AOCOIOTHAS ¥ OTHOCUTEIIbHAS BIAYKHOCTh BO3TyXa.
Haceiensslii nap

3.33

TBépnoe Ttemo. Kpucramnmuyeckue u amopgHbIe
Tena. AHU30TPOIUSA CBOMCTB KpUCTAIIOB. JKuakue
kpuctaibl. CoBpeMEHHbIE MaTepHAaIbI




IInaBnenue u KpUCTaJllIN3al . YaennHas TemioTa

334
riassieHus. Cyonumanus
335 YpaBHeHuUe TeII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH IOTYYECHUS
o COBPEMCHHBIX  MaTepuaioB, B TOM  YHCIEC
HAaHOMAaTEPHUAaJIOB, U HAHOTEXHOJIOT U
337 [Ipaktuueckue paboTel. M3MepeHue BIAKHOCTU
e BO3/yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATHUKA
411 OneKkTpu3alus Teil. OJJeKTpuueckuit 3apsia. JlBa
o BUJIA DJIEKTPHUYECKHX 3aPsII0B
4.1.2 IIpoBOIHMKY, TUATIEKTPUKH U ITOTYTIPOBOAHUKHU
4.13 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiictBue 3apsaoB. 3akon Kymnona
DIIeKTprYecKoe ToJIe. HanpsxénnocTts
4.1.5 NeKTpudeckoro mnosst. IlpuHnun cynepnosuuun.
JInHuM HanPsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO HOJIS.
o [MoteHuunain. Pa3HOCTh MOTEHITHATIOB
4.1 [IpoBOOHMKM ¥  JAMAJIEKTPUKH B  TOCTOSHHOM
4.1.7 ANEKTPUUECKOM noJie. Jusnextpuueckas
IIPOHULIAEMOCTh
OnektpoémkocTh. KonaeHcatop. IIeKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJIEHCATOpa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texuunueckue YCTpOICTBA: 3JIEKTPOCKOTI,
419 AIIEKTPOMETD, AIIEKTpOCTAaTHYECKas 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [IpakTyeckue paboTHI. N3smepenune
o SIIEKTPOEMKOCTH KOHIEHCATOPA
4.2 IIOCTOSIHHBIN SJIEKTPUYECKHWI TOK. TOKU B PA3JIMYHBIX

CPEJAX
VYcnosus CYLLIECTBOBAHHUS MIOCTOSTHHOTO
421 anekTpuueckoro Toka. Mcrounnku toka. Cumia Toka.
ITocTOsIHHBIN TOK
422 Hanpspkenue. 3akon Oma Ju1s ydacTka Lienu
423 DIEKTPUYECKOE COIIPOTUBJICHUE. Y nensHOE




COIIPOTHUBJICHHUEC BCUICCTBA

424

HOCJ’IG}IOB&T@J’ILHOG, mapalyiCJIbHOEC, CMCIIAHHOC
COCAMHCHUEC ITPOBOJHUKOB

4.2.5

Pabora snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIJ_IHOCTB SJICKTPUYICCKOT'O TOKA

4.2.7

anektponBmkymas cuna (gamee — OJIC) w
BHYTPCHHEE CONMPOTHBJICHHUE HWCTOYHHKA TOKA.
3aKkoH OmMma JUISL MIOJTHOM (3aMKHYTO)
aNeKTprUecKoi enu. KopoTkoe 3aMbIkaHue

4.2.8

DJIEKTpOHHAsA MPOBOAUMOCTh TBEPIBIX METAJUIOB.
3aBUCUMOCTh  CONPOTHBIIEHHS  METAIOB  OT
TeMiiepaTypbl. CBepXIIpOBOAUMOCTh

4.2.9

Onektpuueckuid Tok B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[TonmympoBonnuku. CoOCTBeHHass W MpPUMECHAs
IIPOBOAMMOCTb IOJYIPOBOAHUKOB. CBoONCTBa p-n
nepexoja. [loaynpoBogHrKOBbIE TPHUOOPHI

4.2.11

DneKTpuyecKuit TOK B IIEKTPOJINTAX.
ONEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3

4.2.12

DNeKTpU4ecKrii TOK B razax. CamMOCTOSTEIbHBIA U
HECAMOCTOSITeNIbHBIN  pa3psan. Pa3nuunble THIBI
CaMOCTOSTENBHOTO pa3psiaa. Monnus. [1na3zma

4.2.13

TexHu4yecKkue yCTpONCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaT, HICTOYHHUKH TOKa, JIEKTPOHArpeBaTEeIbHbBIE
npuOopHI, 3IEKTPOOCBETUTEIbHbBIE puOopHI,
TEPMOMETP COINPOTHUBIICHMS, BaKyyMHBIH JHOI,
TEPMHUCTOPBI u boTope3ncTopHI,
MOJIYTIPOBOIHUKOBBIN TNO/1, TalbBaHUKA

4.2.14

[Tpaktuueckue paboTsl. M3ydyeHue cMemaHHOTrO
COEZIMHEHUsI PE3UCTOPOB.

WN3smepenne OJIC ncTOUYHMKA TOKA M €I0
BHYTPEHHET O COIIPOTHBIICHMS. Habmtonenue
JIEKTPOJIN3A

11 KUIACC

Kon
pa3iena

Koanposepsiemoro

JEMEHTA

IIpoBepsiemble 3JieMeHTHI COeP:KAHUS




OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3.1

IlocTossHHBIE MAarHuThbl. BzaumonaelictBue
HOCTOSHHBIX MarHuTOB

4.3.2

MarunutHoe nosne. BeKTop MarHUTHOM MHAYKLUH.
IIpunnun cynepnosuuuu. JIMHMM MarHUTHOU
MHAYyKIUU. KapTuHa TMHUIA MarHUTHOM MHIYKLIMA
I10JIsL IOCTOSTHHBIX MarHUTOB

433

MarnuTtHoe moJie MpoBoJHUKA ¢ TokoM. KapTuna
JUHUN TOJS JUIMHHOTO TMPSMOI0 TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM.  OmneiT  Opcrena.  BzaumonelictBue
MIPOBOJIHUKOB C TOKOM

434

Cuna Amnepa, e€ MOyJIb U HAaIIpaBJICHUE

4.3.5

Cuna Jlopenma, e€ MOIynb W HaIlpaBlICHHE.
JIBroKeHHE 3apsHKCHHOW YacTHIBI B OJHOPOJHOM
MarHuTHOM moJje. Pabora cumsl Jlopenia

4.3.6

SIBIIeHUE NEKTPOMArHUTHOW HHAYKIWN

4.3.7

IToTok BCKTOpa Mar HUTHOM HWHAYKOWUU

4.3.8

OJIC  wunaykumu. 3aKOH  AJIEKTPOMATHUTHOM
uHaykuuu Papanes

4.3.9

Buxpesoe snextpudeckoe nosue. 3C uHAYKIMH B
MPOBOJHMKE, JABWXKYIIEMCS MOCTYyHaTeJbHO B
OJIHOPOJHOM MarHUTHOM II0JIe

4.3.10

[IpaBuio Jlenua

43.11

NunyktuBHOCTh. SIBnenue camounaykuuu. JC
CaMOMHTYKITHH

4.3.12

3Hepr1/151 MAarauMTHOTI'O ITOJIA KaTyIIKU C TOKOM

4.3.13

:‘)J'ICKTpOMal"HI/ITHOC I10JIC

4.3.14

TexHuyeckue yCcTponCcTBa: MOCTOSHHBIE MArHUTBHI,
3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIAYKIMOHHAS MI€Yb

4.3.15

[TpakTrueckue paboTel. M3ydyeHne MarHUTHOTO
MOJIsl KaTyIIKKA ¢ TOKOM. MccienoBanue neicTBus
MMOCTOSSHHOIO MAarHhUTa Ha pPaMKy C TOKOM.
Hccnenosanne SIBIICHHUS 3JIEKTPOMATrHUTHOM
WHIYKIIAW

KOJIEBAHW A 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.1.1

Kosnebarensuasa cucrema. CBoOoqHBIE KOIEOaHU.




'apmonnueckue kosiebanus. [lepuonm, wyactoTa,
aMITuTy1a ¥ (aza KoyedaHui

5.12

IIpy>xMHHBINA MasgTHUK. MaTeMaTH4EeCKUI MasTHUK

5.13

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunematnueckoen  AMHAMHUYECKOE  OMMCAHUE
KO0JICOATEIBHOTO TBMYKECHUS

5.14

IIpeBpamienye »HEpruM INpU TapMOHUYECKHUX
Konebanusix. CBs3p  aMIUIMTYIbl  KOJICOAHUH
UCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMM KoJieOaHui
€€ CKOpOCTU U YCKOPECHUS

5.1.5

KonebarenbHblii KOHTYP. CBoOosiHBIE
SNIEKTPOMAarHUTHBIE KOJICOAaHHS B  HACATEHOM
KOJIeOATEIbHOM ~ KOHType. AHAJIOTHs — MEXIy
MEXaHHUYECKUMHU u JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa

3akoH COXPAaHCHUA OHEpTrunu B nacaJbHOM
KoJIeOATEIbHOM KOHTYpPC

BriHyX/1IeHHbBIE MEXaHUYECKHE KoJiIeOaHus.
Pe3zonanc. Pe3onaHcHas kpuBas. BrIHyXJeHHBIE
3JICKTPOMAarHUTHBIE KOJICOaHMSI.

5.1.8

[Tepemennslil Tok. CHHYCOUJANIbHBIN IEpeMEHHBbIN
TOK.

5.19

MOHIHOCTL MEPEMCHHOT'O TOKaA. AMHJ’II/ITyI[HOC n
HeﬁCTBYIOHIee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancopmarop. IlpousBoactBo, mnepenada u
norpedieHue IIEKTPUIECKON SHEPTHH.
OKOJIOTUYECKHE  PUCKH TP NPOU3BOJCTBE
IEKTPUUECKON SHEpIuu. Kynerypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPIHH B MOBCEAHEBHOMN
KU3HU

5.1.11

Texauueckue YCTPOMCTBA: ceiicmorpad,
IEKTPUUECKUH 3BOHOK, JIMHUU JIEKTpoIepeaay

5.1.12

[TpakTrueckue paboThL. HccnenoBanue
3aBUCHMOCTH TIepH0/ia MAJIbIX KojeOaHui rpy3a Ha
HUTH OT JUIMHBI HUTH W Macchl TIpy3a.
HccnenoBaHne NEPEMEHHOTO TOKa B ILENHM U3
MOCTIEI0OBATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KAaTYIIKUA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHS
pacipocTpaHeHusI. [Tepuo. CkopocTh




pacpoCTpaHCHUA U AJIMHA BOJIHBI. HonepeqHHe n
IMPOAOJbHBIE BOJIHBL

522

WnTepdepentms u TQpakus
MEXaHW9YEeCKUX BOJH

523

3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3Byka

524

DJIEKTPOMArHUTHbIE BOJIHBL. Y CIIOBUSL M3Iy4Y€HUs
AJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTauus
BeKTOpOoB E, B 1 v B DIEKTPOMarHuTHOW BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMJICHUE, HoJIsIpu3aLus, nudpaxiys,
uHTteppepeHnua. CKOpOCTb AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »IE€KTPOMArHUTHBIX BOJIH. [IpumeHeHue
AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpuHIUTIBI pPagroCBsI3H u TEJIEBUACHUS.
Pannonokamusi. DJIEKTpOMarHUTHOE 3arps3HEHUE
OKPY’KaIOIICH CpeIbI

528

Texanueckue YCTpOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JHMAarHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paAHuONpPHUEMHUK,
TEJEBU30p, aHTeHHa, Tenedon, CBY-meun

53

OIITHUKA

5.3.1

[IpsMonuHeiiHOE  pacnpoCTpaHEHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoeHune n300paxeHuii B MIOCKOM 3epKaje

533

[Ipenomnenue cBera. 3aKOHBI TPEJIOMIICHUS CBETA.
AOCOFOTHBIN MOKa3aTeNh MPEITOMICHHS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. IlpenenbHsIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucniepcust cBeta. Cl0XKHBIN cocTaB 6e0ro cCBeTa.

[BeT

53.6

CoOuparone M pacceuBaronife JUH3bL TOHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKas Cuia
TOHKOH nuH3BL. [locTpoeHne u3z00pakeHU B
COOMpAIOIINX U pacceuBarOIMX JHH3ax. Dopmyna
TOHKOM JIMH3EI. YBeJIMUCHNE, TaBacMoe JTMH30HU

5.3.7

HpeIlGJILI MNPpUMCHHUMOCTHU FCOMeTquCCKOﬁ
OIITHKH




Hntepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
538 VYcnous HaAOI0IEHUS MaKCHMYyMOB u
o MUHUMYMOB B WHTep()EPEHIIMOHHOW KapTUHE OT

JABYX CI/IH(i)aSHBIX KOI'CpCHTHBIX UCTOYHHUKOB

Hudpakums cera. JudpaxkimoHHas pemérka.
53.9 YcnoBue HaOMIOACHUS TIaBHBIX MaKCUMYMOB MpU

MajeHUd  MOHOXPOMATHYECKOTO  CBETa  Ha
TUGPAKIIMOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceera

Texauueckue YCTPOMCTBA: OYKH, Iyna,
5311 ¢doroanmapar, IIPOCKIMOHHBIN amnmapar,

MHUKPOCKOII, ~TEJIECKOI, BOJIOKOHHAsl  OITHKA,
TU(paKkIuOHHAs PEIETKA, MOJIIPOU

[Tpaktuueckue paboThl. M3mepeHue mnokazaTens
5312 IPETOMIICHHUSL. HccnenoBanue CBOICTB
o u300pakeHui B JaMH3ax. HaGmonenue aucnepcuu

CBCTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

FpaHI/II_U:I IMPUMCHUMOCTHU KJIacCU4YecKoi
6.1 MEXaHUKHU. HOCTy.]'IaTBI TEOPHUU OTHOCHUTCIIBHOCTH:
' HWHBApUAHTHOCTbL MOAYJ CKOPOCTHU CBCTAa B

BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA

6.2 OTHOCUTENIFHOCTD OOJHOBPEMCHHOCTH.
' 3aMe,Z[J'ICHI/Ie BpPCMCHHU U COKpPAIICHUC JJIMHbI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTUIIbI

CBs3p Maccel C DHEPrUEH M HUMIYJIHCOM
6.4 CBOOOJTHON YacCTHIIbl. DHEPrHsl MOKOsS CBOOOTIHON
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTbBI KBAHTOBOM OIITHUKU

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPTUHU
7.1.1 ¢oToHa C ero 4acToToil. DHeprus M UMILYJIbC
dboToHa

OTkpeiTre U uccnenoanue Gporodddexra. OmbITH

7.1.2
A.I'. CtoneroBa. 3akoHsl poTodddexra

VpaBHenue OiHIuTeiHa ana  poTtorddexTa.
«KpacHnas rpanuna» portosddexra

7.1.4 Hasnenue cera. OnbiTel [1.H. JIeOenena

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

716 TexHnueckue yCTpoiicTBa: (hOTORIIEMEHT,
o ¢doTonaTumnk, coaHeuHas 6arapesi, CBETOANO/




7.2

CTPOEHHUE ATOMA

7.2.1

Mopnpens atoma Tomcona. OmneiTel Pesepdopaa mo
HCCIJIEIOBaHMIO CTpoeHUs aToma. [InanerapHas
MoJieIb aToMa

7.2.2

Iloctynatel bopa. HM3nmyuenume wu moriouieHue
($OTOHOB TpHU TEepexojie aToMa C OJHOTO YPOBHS
sHepruu Ha apyroi. Buasl crektpoB. Crextp
YPOBHEW dHEPTUU aTOMa BOJAOpOAA
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BonnoBeie cBoOlicTBa yactul. Bomubl ne bpois.
KopmyckynspHo-BomHOBOM ayanusM. [udpakius
JIEKTPOHOB HA KpPUCTAJLIAX

7.2.4

CrnoHTaHHOE M BBIHY)KIEHHOE  M3JIy4YCHHE.
Y CTpoiCTBO M MPUHIHUIT PaOOTHI J1a3epa

7.2.5

TexHuyeckue yCTpOWCTBA: CIIEKTPAJIbHBIA aHAIIN3
(criekTpockoI), Ja3ep, KBAHTOBBIH KOMIIBIOTEP

7.2.6

[TpakTHueckue paboThLI. Habmonenue
JMHEHYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIIOACHUS u perucTpanuu
JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpsiTue paguoaktuBHocTH. OnbITH Pesepdopna
[0  ONpENEIEHUI0 COCTaBa  PaJUOAKTHUBHOIO
uznyuyenus. CpoiictBa anbda-, OeTa-, TamMma-
U3JIy4eHus. BiusHue paguoakTHBHOCTH Ha KHUBBIE
OpraHU3MBbl

7.3.3

OTkpbITHE TPOTOHA H HeUTpoHa. HykioHHAs
mojens siapa [eiizenbepra — VBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M3otormnsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIH W TIO3UTPOHHBIN
Oera-pacma. ['amma-u3nyyeHue. 3akoH
PaIMOaKTUBHOTO pacraia

7.3.5

OHeprus CBs3U HYKJIOHOB B siipe. SlnepHble CUIIBI.
HedexT maccer sapa

7.3.6

SInepuble peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepubit  peaxkrop. TepMmosaepHBI  CHUHTES.
[TpoOnembl U MEPCHEKTUBBI SIEPHOM IHEPreTUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKU

7.3.8

SﬂeMeHTapHLIC JacCTUIlbI. OTKpBITI/Ie IO3UTpPOHA.
(DYHI[aMCHTaJ'IBHBIe BSaHMOﬂeﬁCTBHH

7.3.9

TexHU4ecKue yCTpOMCTBA: JIO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast Oom0a




7.3.10

[Mpaktuueckue paboTel. MccnemoBaHue TpPEeKOB
gacTuIl (TI0 TOTOBBIM (hoTorpadusm)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. CosBe3nmsi, sIpKHE 3BE3IBI,
IIIaHETHhI, UX BUAUMOC ABUKCHHEC

8.2

Conneunas cucrema. IlnaHersl 3eMHOW TIpyIIbI.
IInaHeTBI-TUTaHTbl U HUX CIIyTHUKH, KapJIUKOBBIE
11aneTsl. Manble Tena CoJIHEYHON CUCTEMBbI

8.3

Connue, ¢orocdepa u armochepa. ComHeuHas
AKTHBHOCTh

8.4

Ncrounnk sHeprun CoaHIa U 3BE37

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIiepaTypa, 170'¢
B3aMMOCBS3b. JlnarpamMmma «CreKTpaibHbIM KJ1acc —
CBETHUMOCTDY. 3BE3 bl TJIaBHOU
MOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUTS 3BE3] [JIABHOM
MOCJIEA0BATEIbHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
OpEACTABICHHUA O IMPOUCXOXICHUN W 3BOJIOIHUN
ConHua u 3B€3/1. DTambl )KU3HU 3BE3]

8.7

Mneunsiii Ilyts — Hama I"anaktuka. CrnnpaibHas
cTpykTypa ['anaktuku, pacrpeneneHue 3BE3 1, rasa
u nbid. Ilonoxenue u naBuxeHnue ConHua B
[Nanaktuke. Ilnockas u chepuyeckas MoCUCTEMbI
["amakTukn

8.8

Tunel ramaktuk. PaguoranakTUKM W KBa3aphl.
UYeEpHble AbIPHI B APAX TANAKTHK

8.9

Bcenennas. Pacmmpenne Bcenennoil.  3akoH
Xabb6mna. Paszberanue ramaktuk. Bo3pacTt u paauyc
Bceenennoni, teopuss bosbmoro B3psiBa. Mogaens
«ropsiuei Beenennoi». PenukroBoe usiayueHue

8.10

Macmrabnas CTpPYKTypa Bceenennoi.
MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMHUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsIeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Pe3yJIbTAaTAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/JIbHOM NMPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

ChopMupOBaHHOCT, YMEHHWH pacro3HaBaTh (DHU3WUSCKUE SIBIICHUS

(HpOI_ICCCBI) 1 OOBSICHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

Bx aJICHHUC OCHOBOIIOJIararomuMun (1)I/ISI/I‘ICCKI/IMI/I IHOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOMNUMHU (PU3UUECKUE TIPOLIECCHI

ChopMupoBaHHOCTh yYMEHUH TNPUMEHATh 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku u TEPMOANMHAMUKH,
ANIEKTPOAMHAMHKY, KBAaHTOBOW (M3WKU A aHajIM3a M OOBSCHEHUS
ABJICHUN MHMKPOMHPA, MAakpoOMHpa M MeramMupa, pas3jnyarb YCIOBHUS
(rpaHuUIBI, 00OJIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHUMATh
BceoOIui XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCTIONIb30BAaHUsl YaCTHBIX 3aKOHOB; AaHAIM3MPOBATh (DU3HUYECKHE
IIPOLECCHI,  MCIIOJIb3Ysl ~ OCHOBHBIE  IIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCT, YMEHHUS pPa3Id4aTh YCIOBUS MPUMEHUMOCTHU

Moenel (GU3NISCKUX TN U MPOIIECCOB (SIBICHHM )

CdopMHpOBaHHOCT, YMEHHS pelaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM W HESBHO 3aJJaHHOM (PM3NYECKON MOJENbI0: HA OCHOBAaHHUU
aHaJM3a YyCIOBUS BbIOMpaTh (U3MUECKHE MOJAENH, OTBEYaoIIne
TpeOOBaHUAM 3a/1a4H, TPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M T[OCTydaTrbl  (pu3MUecKux  Teopuid  MpU  HCIOJIb30BAHUU
MaTE€MaTU4YeCKUX METOJOB pEIICHHs 3a7a4, MPOBOAUTH PACUETHI HA
OCHOBAaHUM MMEKOUIMXCS JaHHbIX, AHAIM3UPOBATH pE3YyJIbTaTbl WU
KOPPEKTUPOBATh ~ METOAbl  pEHIeHUs C  Y4ETOM  IOJYYEHHBIX

pEe3yJIbTaTOB

Pemars xauecTBeHHbIE 3a7aud, TpeOyrolHe NMPUMEHEHHsI 3HAHUN U3
Pa3HBIX Pa3AeNOB IKOJIHHOIO Kypca (PU3WKH, a TAaKKe WHTETPaIiH
3HAaHUM W3 JPYyTUX MOPEIMETOB E€CTECTBEHHOHAYYHOIO  IMKJIA!
BBICTpaWBaTh JIOTMYECKYIO LIETIOYKY PpACCYKICHUH C ONOpoll Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bmnqecxue SABJICHUSA




Bnanenue OCHOBHBIMH METOaMHU HAYYHOTO TIO3HAHUS,
HCIIOJIb3YyCMbIMH B (1)I/ISI/IK€I MIpOBOAWUTL HPSAMBIEC W KOCBCHHBIC
u3MepeHusi (U3NYECKUX BEIWYMH, BBIOMpAas ONTHUMAIbHBIN CIOCO0
HU3MCPCHUA U HUCIOJb3YysS H3BCCTHBLIC MCTOJbI OLCHKH HOFpeHIHOCTeI\/'I
U3MEPEHH, MPOBOJUTHh HCCIEAOBAHUE 3aBUCUMOCTEH (PH3MUECKHX
BEJIMYMH C WCIOJIb30BAaHHEM TMPSIMBIX HW3MEPEHUH, OOBSACHSITH
MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3Yys (bI/ISI/ILIeCKI/Ie TCOpHHU, 3aKOHBI U
TIOHSATHSI, U JIeJIaTh BBIBOJIBI, COOJFO/IATh TpaBMiIa OE30MacHOTO Tpya
IIpU NPOBEJICHUU UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIIEpUMEHTa U
y4e0HO-UCCIEeIOBATENILCKON  ICATEIbHOCTH C  HCIOJIb30BAaHHEM
IUPOBBIX ~ HM3MEPHUTEIBHBIX  yCTPOHUCTB W JaOOPaTOPHOTO

000py1I0BaHUS

ChopMupoBaHHOCTb ~ yMEHHUH  aHaJIM3UpOBaTb U OLEHHUBATh
MOCJIEACTBUSI OBITOBOM U MPOU3BOJCTBEHHON JESATENLHOCTH YEJIOBEKA,
CBSI3aHHON C (PU3MYECKUMH MPOLIECCAaMM, C MO3ULUH 3KOJIOTMYECKON
0€e30I1acHOCTH; IIPEJICTaBICHAN 0 panoHaIbHOM
IPUPOJIONOIb30BAHUM, A  TaKXKE  pa3yMHOM  HCIIOJIb30BAHUU
JOCTHKCHUM HAyKH W TEXHOJOTMH Ul JajJbHEHIIEro pa3BUTHUSA

4eJI0BEUYECKOr0 00IIECTBA

OBnageHue pa3IUYHBIMU crocobamMu  paboThl ¢ MH(pOpMaruei
(GU3MUecKoro  CoAEepXkKaHUSA C  HCHOJIb30BAHMEM  COBPEMEHHBIX
UHQOPMALMOHHBIX TEXHOJOTUH; pPAa3BUTHE YMEHUH KpPUTHYECKOTO

aHaJIn3a U OLCHKU JOCTOBCPHOCTH nonyqaeMoﬁ HHCbOpMaL[I/II/I

10

ChopMUpPOBAaHHOCTHP ~ YMEHHM  NPUMEHATh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI [UIs aHalu3a |
00BsCHEHHST (U3MUECKHUX IPOIECCOB, MPOMCXOMAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAJIAKTUYECKON CpeAe; JIBUIKEHHUS

HeOECHBIX TeJI, DBOJIIOLMY 3BE31 1 Beenennoi




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O ®PU3UKE

Kon Konx
pasnena/re ) (Y (4

MbI HTa

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MEXAHUKA

1.1

KMHEMATHUKA

Mexaandeckoe JABWXKXCHUC. OTHOCUTEIIFHOCTh MEXaHUYECKOIO

JABMOKCHUA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

TpasKTOpHa

Eé& pamiyc-Bexrop:
Fle)=(xle) yle ) =(2)),
TpaeKTopIIs,
HepeMeleHne:; T
AF =7 (t,)—F(t,) =F) —F, = A |
= (Ax. Ay, Az),

Iy Th.

CrnoxeHne epeMelneHii:

N =0 + A

CKOpOCTh MaTEpUAIBHON TOYKH:
AF

o=20
At

=ﬁ’=(u}_.u1_.u:).

Ar—{)

Ax , . .
U o=— =X,. AHAJIOTIYHO v, =Y, V.=, .
At |y :
CrnosxeHlle (:KGpDCTEf'I: U, =0, +0,-
Beruncnenve nepeMenieHrs U IyTH MaTEPUAIBHON TOYKH MPH
NPSAMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCU X O TpauKy

3aBUCUMOCTH Vx(t)




y . AD -,
YCKD[JEHIIE MAaTEPHATBHOII TOYKIL a = Q_L :
[ P

Ar—)

I

I
—

o

a=— =(uv,),". aHamorm4HoO a, =(v, |, a.=(v.

PaBHOMepHOC HpHMOHHHeﬁHOG JABHMOKCHUC!

x(t)=x,+v,,t

1.1.5
v,(t)—v,,=const
PaBHOyCKOpeHHOC HpHMOHHHCﬁHOC JABHOKCHUC!
at’
x(t)=x,+u, t +2—
() =x, + v, 5
v(t)=u, +at
1.1.6 a,. = const
vy, — . =2a, (x,—x;)
U, + U
Ipir XBIDKEHNI B OTHOM HAIIPABIEHHH IYIb S = L 5
1.1.7

CBobOoHOE mazieHne. Y CKoOpeHue CBOOOIHOTO MaIeHUsI.

9] Xo X—-

JIBm>keHue Tena, OpOoIIeHHOTO MO YIJIOM O K TOPU30HTY:




‘f.r(r) =X, +U,f=x +U,cosa-f

5 5

g.t , 2
‘ i) =y, +u, t+ =1 — =y, +Uu,sina-f—

gy
'

2

I-.3'|

Irul_lfz‘) = U, =U,Cos0,
(0 (f)=v,, + g7 =v,sina— g

-

[4]

(g.=0

e

=const

v

[#35]

gy

Kpusonnneiinoe neuxenue. JIBmxkeHne MaTepruaibHON TOUKU
10 OKPYKHOCTH.
VYrioBas ¥ IUHENHAsE CKOPOCTh TOUKH:

v=wR

IIpu paBHOMEPHOM JBUKEHUU TOYKH 110 OKPYKHOCTH

1.1.8
27
Ww=—=27
T
. LlenTpOoCTpEMUTENBHOE YCKOPEHNUE TOUKH:
VZ
2
a =—=w R
R
. [lonmHOE yCKOpEHHE MaTEpUaATbHON TOUKH
119 Teépnoe Teno. [loctynarenbHoe U BpalaTeabHOE IBUKEHUE
TBEPAOIO Tena
1.2 JIMHAMUKA
ey HNuepumansueie cuctembl oTcuéra. [lepBoiii 3akoH HbroToHA.
[IpuHumn otHOocuTenbHOCTH ["anunes
Macca Tena. IInoTHOCTE BelliecTBa:
1.2.2 P_m
2. v
1.2.3 Cuna. [TpuHIMO CyNepro3nuiIuy CUJT:




F =F +F,+..

PaBHO/IENCTB

1.2.4

Bropoii 3akon HeroToHa: st matepuanbHol Touku B UCO

F,=ma,
Ap=F At
npu

F =const

1.2.5

-—

By ﬁn

Tpetuit 3axkoH HproTOHA 1711 MaTepHabHBIX TOYEK:

F,=—F,

1.2.6

BaKOH BCCMI/IpHOFO TATOTCHHUS. CHUJIIBI HpI/IT}DKeHI/I}I Me)KI[y
TOYEUHBIMU MAaCCaMU PaBHBI
mym,

F=G—5

Cuna tsokectu. LleHTp TspkecTH Tenma. 3aBUCUMOCTD CHUIBI
TSDKECTH OT BBICOTHI h Ha/I TOBEPXHOCTHIO TUIAHETHI PATNyCOM
RO:

GMm

mg=———
I Ry+h)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.

Cuna TPCHUA CKOJIbXKXCHUS:




Cuna TpeHHsI TIOKOSI:

Koaddurment tpennst

1.2.9

JaBieHue:

1.3

CTATHUKA

1.3

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

M| = Fl, rae | — mnedo cuiel

F

OTHOCHUTEJIBHO ocH, MPOXOSIIEH yepes TOYKY 0)
MEPIEHINKYIAPHO PUCYHKY

1.32

HeHTp Macc Teia. HeHTp MacCC CUCTCMbI MAaTCPUAJIBHBIX TOYCK:

_myrAmyryt

r
.M.
m,+m,+...

B onHOpoaHOM mOJIE TSIHKECTH

(g=const)

LHEHTP MACC T€JIa COBIAAACT C €ro HCHTPOM TAKCCTU

1.33

VYcnosus paBHoBecus TBEpaoro tena B MCO:

(M, +M, +...=0

—

\F,+F,+...=0

3akoH [Tackansg




1.3

1.3

JaBnenue B xkuakoctH, nokosieiicsa B UCO:

p=potpgh

3akoH Apxumena:

F,x=—P

BbIT€CH

€CJIM TeJIO M KuAKocTh nokosrcs B MCO, To

FApx = pg VB])ITECH

VYci1oBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

1.4

1.4

1.4

1.4

NMiynsc MaTepUaIbHOM TOYKHU:

p=mv

I/IMHyHLC CUCTEMBI TCII.

P=p,+Dyt...

3aKOH M3MEHCHHS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap:A(p1+p2+"'):F1BHeLUHAt+F2BHeLLIH

B ICO , ecitm

, €CITH

F +F

+..=
1 BHellIH 2 BHellH

PeakTuBHOE IBMXKEHHE

At+...




F

Ar x
PaGota cuibl Ha MajOM MepeMeleHUH:

,i=|f*:|-|.i'l.f|-cus a=F -Ax

MOoOIIHOCTD CUIBL:

€CJIM 3a BpeM4

paboTa CHIIBI U3MEHSIETCS Ha , TO MOIIIHOCTb CHJIBI
A4
P=— =F-v-cosa
Ar Ar—
Kunernueckas sHeprus MaTepuanbHOU TOUKHU:
2 2
_mv _p
KUH 2 - 2m
1.4.6
3aKOH U3MEHEHUSI KUHETUYECKOW SHEPTUU CUCTEMBbI
MatepuaibHbix Touek: B ICO AExun = A1 + A2 + ...
1.4.7 [ToreHumansHas 3HEprus:

JJIs1 IOTCHIUMAJIBbHBIX CHUJI

A12 =E 1notenr EZ noteHy; A EHOTGHLL

IloTreHnmanbHas YHEPrus MaTepUaIbHON TOYKHA B OJJHOPOIHOM
T0JIE TSKECTH:

E =mgh

TIOTEHL]




[ToreHuunanbpHast 3HEprUs ynpyro AeGopMUpOBaHHOTO TeJa:

_kx?

noreHy; 2

1.4.8

3aKOoH U3MEHEHUA U COXpPaHCHHA MeXaHUYeCKOH OHEpIHUHU:
Euex = Exan * Enorerm.
B IICO AEyex = Agcex renoremm. cums
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

lMapmonuyeckue KoJieOaHus MaTepHaTbHOMN TOYKH.
Awmrutyna u asza konebanuii. KuneMatuieckoe onrcaHue:
x(f) = Asin ot + o, ).
v () =x',
a(f=(v,), =—'x() =a, +0'x=0,
IZIE€ X - CMEILEHUE U3 PABHOBECHUSI.
JlnHamMu4eckoe ONuCcaHue:

ma,=—kx,

. 9TO 3HAYUT, YTO

BHGPFGTI/I‘IGCKOG OIIMCAaHHUC (3aKOH COXpaHeHI/IH MeXaHquCKOﬁ
SHEPTUN):
- N 1 ]
mut keomu kA”

2 2 2 2

CBsi3p  aMIUIMTYZlbl KOJIEOAaHWNM CMEIIEHUs MaTepHabHOU

TOYKHU C aMIIIUTyJaMHU KoJIeOaHHH eé CKOPOCTH U YCKOPCHHA:

U =04, a__ =04

1.5.2

[Tepurona u yactoTa KoneOAHUIA:




2n 1
T A
® Vv
[Teprioq Manbix CBOOOJHBIX KOJEOAHWH MATEeMaTUYECKOTO

MasiTHHKA:

T=2n i
g

[leproa cBOOOIHBIX KOJIEOaHHM MPYKUHHOTO MASTHUKA:

T =21 |—

k

1.5.3

BBIHY)KI[eHHBIC koisieOanus. Pesonanc. Pe3onancHas KpHBast

1.54

HOHepC‘-IHBIC n IPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacrnpoCTpaHEHHUs U JUIMHA BOJIHBI:

A=vT=2
v

Wutepdepennms u audpakiys BOJIH

1.5.5

3ByK. CKOpOCTh 3BYyKa

MOJIEKYJIIPHASA ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKYJISIPHAS ©®U3UKA

2.1.1

Mopenn cTpoeHus ra3oB, *XKUAKOCTEW W TBEpABIX Teil. Ilycts
TepMOJMHAMHMYecKass cucrema (Teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. TOrja KOJIM4ecTBO BellecTBa

N _m

y=——oum="—
N,y u

e
N,

— 4Kciio ABOTaJipo, m — Macca CUCTEMBI (Tena),

U

— MOJIIpHasA MaccCa BEUICCTBA

2.1.2

TemnoBoe ABMKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.13

BzaumopeiicTBHe yacTull BEIleCTBa




2.14

Juddysus. bpoyHoBckoe qBMKEHNE

2.1.5 Mopenb uaeansHoro raza B MKT
CBsi3b MEXK]ly aBJICHUEM U CPEIHEN KUHETUYECKOW SHeprueu
MOCTYTMATEIFHOTO TEIJIOBOTO JABUKEHUS MOJIEKYJI UJI€aTbHOTO
ra3a (ocHoBHOoe ypaBHeHue MKT):
lmﬂ; zn "rrl.:v“I 2 g,
P=3T =3 2 )
2.1.6
rine m0 — macca 0OIHOW MOJIEKYJIbI,
_N
n = —_—
v
- KOHIICHTPAIHS MOJIEKYJT
2.1.7 AoGcomoTHas Temneparypa: T =t +273K
CBsi3p TEeMIEpaTyphl Ta3a CO CpeiHel KHHETUYECKOW YHepruen
MOCTYMATEIBLHOTO TEMJIOBOTO JIBMXKCHHS €T0 MOJICKYJI:
2 1 8 - ( T}‘LU‘ lll 3
L. Epore =| —— | == kT
o 2 ) 2
2.19 VYpasuenue p = nkT
2.1.10 Mogenp naeanbHOro ra3a B TepMOJIUHAMUKE:

[ VpasserHe Menreteesa — Kiareiposa
| BeIpaskeHHe /111 BHYTpeHHel SHepIvH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mpHMeHH)
3allHCI):
pRT

pV=%RT=vRT=NkT, p=E

BripakeHIle U1 BHyTpeHHell 3Hepriil 01HOATOMHOIO

rasa (IIpIIMeHIIMEIe (JOPMEI 3aIIICH):

U=3vRT =3 Nkr =3 RT =w:UI=5pV
2 2 2 2




2.1.11

3akoH JIHJ'II)TOHa JJI1 JaBJICHUA CMECH Pa3pCKCHHBIX Ia30B:

p:p1+p2+...

M3onporeccsl B pa3peKeHHOM Ta3e C IMOCTOSHHBIM YHCIOM
MoJieKys N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepma (T = const): pV = const

uzoxopa (V = const):

P —const
T
n3zo0bapa (p = const):
V_
2.1.12 —- =const
T
I'padudaeckoe npencrapneHue nzonpoieccos Ha pV-, pT-u VT-
JrarpaMMax.
OObeIMHEHHBIH Ta30BbIA 3aK0H:
\%4
PY —const
JUTSL TIOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimiennsle ¥ HeHachlllleHHbIe Tapbl. KauecTBeHHas
5113 3aBUCUMOCTh TUIOTHOCTH W JAaBJICHUS HACBHIIMICHHOTO Mapa OT
TEMIEPATypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
2.1.14 BrnaxnocTs Bo3ayXxa.

OTtHOCHUTENIBHAS BIaKHOCTD:

¢: pl'[apa(T) — pl'[apa(T)
pHaCbILL[l'lapEl (T ) pHaClenapa ( T)




N3mMmeHneHue arperaTHbix COCTOSIHUM BEIIEeCTBA: HCIIapCHUC U

2115 KOH/JIEHCAIM s, KUTICHUE KUIKOCTH
N3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABICHHUE U
2116 KpUCTaJUIM3aLus
2.1.17 [IpeobOpazoBanme 3HEpruu B (ha30BBIX MEpPexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TeruioBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpennssa sHeprus
Temnonepenaya kak cnoco0 W3MEHEHHUs BHYTPEHHEW SHEpruu
223 0e3 coBepmieHus paboThl. KOHBEKIMS, TETUIONPOBOIHOCTD,
U3IIy4eHHE
KonuyecTBo TEMmnoTHI.
VY aenpHas TEMI0EMKOCTD BEILECTBA C:
224 Q=cmAT
VY nenpHas TerioTa napooodpaszoanus L: Q = Lm.
2.2.5 VY nenpHas TemoTa miaBieHus A Q = Am.
VY enpHas TemoTa CropaHus Tommsa q: Q = gm
DnemeHTapHas paboTa B TEpPMOJIUHAMUKE:
A=pAV
2.2.6
Brruncnenne paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMMe
I1epBbIil 3aKOH TEPMOJAMHAMUKU:
Q=4 U12+A12:(U2_U1)+A12
2.2.7
Anma0ara:
Q,,=0 A12:(U1_ Uz):A Uy,
2.2.8 Bropoii 3akon TepmoanHaMuku. HeoOpaTumbie mpoIiecco
229 [Ipunnune! gevicteus TemnoBbix mMammH. KITI:




n= ASELI;.H:IG'I: _ QHa.rp _|Qxcn| —1— |Qx{::lt|
QHE.I.’“F Qum Qum

2.2.10

MaxkcumanbHoe 3nauenue KIT. [{ukn Kapno:

max it = ranmn, —  ——— — 11— —

Harp Harp

2.2.11

YpaBHeHUE TEIJIOBOTO OaaHca:

Q,+Q,+Q3+...=0

SJIEKTPOAMHAMUMKA

3.1

SJIEKTPUYECKOE IIOJIE

DnexTpusanus Tel U e€ MpOsSBICHUS. DIEKTPUUECKUNA 3apsi.
JlBa Buaa 3apsana. DJeMEHTapHBIA DJIEKTPUUYECKUM 3apsl.

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kyiona:
B OJJHOPOJIHOM BEILIECTBE C JUAICKTPHUUECKOM

IMPOHUITACMOCTBIO

|9

-|g,

44

AN AT

F:k = o - 3
g 4mes, "

9J'IeKTpI/ILIeCKO€ rmojie. Ero HefICTBHe Ha OJICKTPUYCCKHC

3apsabl

Hanpsx€HHOCTB 3JIEKTPUYECKOrO IOJIA:

F

E=

qnpoGHblﬁ

ITone Touyeunoro 3apsaa:

r

E,=k<
r




OJHOPOJHOC ITOJIC:

E =const.

KapTunbl 1uHUN Hanps>KEHHOCTH ATUX TOJIEH

HOTCHHI/I&]’IBHOCTB QJICKTPOCTATHYCCKOI'O ITOJIA.

Pa?)HOCTB IIOTCHIIMAJI0B U HaHpSI)KeHI/Ie:
A12=q(¢1_¢2):_qA ¢=qU.

HOTCHLII/IaJ'IBHaSI 3Hepm;1 3apﬂz[a B BJ'IGKTpOCTaTI/I‘ICCKOM TTI0JIC:
W=q¢

IToTeHnman >J1eKTPOCTaTUIECKOTO MOJIA:
o=
q

CBs13b HaprDKéHHOCTI/I o1 MU PAasHOCTH IMOTCHUHUAJIOB IJIA

OJTHOPOJIHOTO 3MeKTpocTaThuaeckoro moist: U = Ed

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX MOJIEH:

E=E +E,+...,0=¢,+¢,+...

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsi10B: BHYTPU NPOBOJHHUKA

E*=0

, BHYTpHY ¥ Ha IIOBEPXHOCTH MPOBOJHHUKA ( = const

I[I/IBJ'IGKTPI/IKI/I B DJICKTPOCTATHYCCKOM ITOJIC. I[I/IBJ'IGKTpI/I‘-IeCKa}I

IMPOHUIACMOCTD BCIICCTBA €

Konpaencarop. 21eKTpoEMKOCTh KOHIEHCATOPA:




c=4
U

DIEKTPOEMKOCTD IIOCKOTO KOHIEHCATOPA:
_€&,S

C
d

=¢cC,

3.1.10

HapaJUIGJII)HOC COCIMHCHNEC KOHACHCATOPOB!:

q:q1+q2+...,U1:U2:.. C _C1+C2+...

*» “mapamn

IlocnenoBareabHOE COCAUHEHHE KOHJACHCATOPOB:

3.1.11

3H€pI‘I/IH 3apsKCHHOT'O KOHACHCATOpA:

3.2

3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Ag

At Ar—sll

IlocTostaHEIN TOK: I = const

Jns mocrostHHOTO TOKA q = It

322

VYcnoBus CymecTBOBAHUS INEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

3akoH OMa Juist yyacTKa LIETu:

=Y
R

3.24

DJeKTpUYEeCcKoe COINPOTHBJICHUE. 3aBUCUMOCTD




COIIPOTUBJICHUA OAHOPOAHOIO IMPOBOAHHKA OT €ro MJIWMHbBI H

CCUEHUSA. Y IEIBbHOE CONPOTHUBIICHUE BELIECTBA.
[

R=p—

S

3.25

Uctounuku Toka. 3/1C ucTOUHMKA TOKA:
A

E= CTOPOHHUXCHJT

q

BHyTpeHHee conpoTuBiIeHNE NCTOYHHUKA TOKA

3.2.6

3akon OMa a7s MOMHOM (3aMKHYTOM) anekTpudeckoid nenu: E

=R + Ir, oTkyna

3.2.7

[TapamiensHOE COEIMHEHNE TPOBOJIHUKOB!
[I=I1+12+..,Ul1=02=.,

R R, R,

rapasut

HOCJ’ICI[OBE[TCJ‘IBHOG COCAUHCHHUC ITPOBOJHUKOB:
Uu=ul+02+.,I1=12=.,,
R =R{+R,+...

T10CJ1

3.2.8

Pabota snekrpuueckoro toka: A = [Ut.
3akoH Jlxxoyins — Jlenna:

Q=I’Rt

Ha pesucrope




2

IhQ:A:meJw:%%t

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKaA:
AA

P=—0 =JU
Ar Ay}

TennoBas MOIIHOCTB, BBIACIACMAs Ha pE3UCTOPE:

., U .
3.2.9 P=I'R=—=IU
MoOIHOCT HCTOYHHKA TOKA:
AA
v
Ar—)
CBoOOJHBIE ~ HOCHUTENM  JJIEKTPUYECKUX  3apsAoB B
3210 MPOBOJHUKAX. MexaHuszmebl MPOBOAUMOCTHU TBEPABIX
o METAJJIOB, PAacTBOPOB M PACIJIABOB SJIEKTPOJUTOB, Ta30B.
ITonynpoBoaHuku. 1101ynpOBOAHUKOBBIN JUO
33 MAT'HUTHOE ITIOJIE
Mexannueckoe B3aMMOJICUCTBUE MATHUTOB. MarHuTHOE moJIe.
Bektop MarHnTHOM wuWHAYKUuuU. [IpuHiun cyneprno3unuu
MarHUTHBIX TOJICH:
B=B,+B,+...
3.3.1
JlvHMn  WHAYKUMM MarHUTHOro nons. KapTtuHa nuHUMiA
WHIYKIUU MAarHuTHOTO 0JIA MI0JIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHOE 10JI€ MPOBOJHHMKA C TOKOM.
330 KaptvHa 5MHMI WHAYKIOUM MAarHUTHOTO TMOJS JUIMHHOTO
o MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJIHUKA,
KaTyIIKH ¢ TOKOM
333 Cuna Amrepa, €€ HanpaBJI€HUE U BEJIMYHMHA!

F ,=IBlsina

, [JA€ O — YI'OJI MCXKY HAIlpaBJICHUEM IIPOBOAHUKA U BEKTOPOM




Cuna Jlopenna, e€ HanpaB/I€HUE U BEINYHMHA:

F,,=| q| vBsina

IZI€ 0. — YTOJl MEX]ly BEKTOpaMH

v
334
u
B
. JIBMKEeHME 3apsyKEHHOM YacTUIBI B OJHOPOJHOM MarHUTHOM
oJie
3.4 SJIEKTPOMAT'HUTHA A MHAYKIUA
[ToTok BeKTOpa MArHUTHOW UHIYKLIUH:
®=B,S=BScosx
34.1 7] B
4
<P
34.2 SBnenue anekrpomMarHuTHON MHAYKIMU. DJ1C naayKunu
3aKoH 3eKTpoMarHuTHol nHaykuu dapanes:
AD
3.4.3 E=—— = —(I):
| At At
3.4.4

A\

( &2 =)

O/1C uHAYKINU B IPSIMOM TIPOBOJIHUKE JITHHOM |,

JBUKYIIEMCSI CO CKOPOCTBIO

v




(vi‘l)

B OTHOPOAHOM MAarHMuTHOM II0JIC B:

| E;| =Blvcosa

, TJIE 0. — YTOJI MEKly BEKTOpOM B 1 HOpMasbio

n

K IINIOCKOCTH, B KOTOpOP'I JICKAT BCKTOPBI

Iuv
; €CIn
[
1
B
, 1
v
TO
| E;| =Blv
34.5 [IpaBuno Jlenua
NHIyKTUBHOCTD:
=2
I
346 |,um®=LI
Camounnnykuus. 31C caMOUHAYKIIMH:
AT
E; :_L_.L =—LI
At
3.4.7 DHeprusi MarHUTHOTO MOJIS KaTYLIKU C TOKOM:

LI
W=y




3.5

SJIEKTPOMATI'HUTHBIE KOJIEBAHWA 11 BOJIHBI

Konebarenbuplii koHTYyp. CBOOOAHBIE HIEKTPOMArHUTHBIC

KoJieOaHus B UICATHHOM KOJIeOATEIbHOM KOHTYpE:

|G T ) =, S| O+ @y |
| J J
1

(1) =g, = g, cos( ot +@,) =1, cos(ct + )

®opmyna Tomcona:

3.5.1
T=2nvLC
, OTKyJ1la
_2n_ 1
=—=—7-—7—
T JLC
CBsI3p aMITUTY/IbI 3apsja KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIBI
TOKAa TpU CBOOOIHBIX DJIEKTPOMArHUTHBIX KOJIEOAHUSIX B
uiealbHOM Kojie0aTeIbHOM KOHTYpE:
_ T max
o —
0
3aKOH COXpaHEHHsS SHEPrUH B WACATHHOM KOJeOaTeTbHOM
KOHTYpE:
3.5.2
3.53 BeiHyX1eHHbIE 371€KTpOMarHuTHbIe Kojiebanus. Pezonanc
Ilepemennsbiii Tok. IIponsBoncTBO, mepeaaya M MOTpediIeHHUE
ANEKTPUYECKON SJHEPTUU
3.54 . . . .
CcU _H =C‘L nu:H mx _ aonst
2 2 2
3.5.5 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. B3anmuas opueHtanus

BCKTOPOB B SHGKT‘pOMaFHHTHOﬁ BOJIHC B BAKyyMC€!




E1l1Blc

156 [Txama 3JIEKTPOMATHUTHBIX BOJIH. IIpumeHenue

o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

161 IIpsMonnHeiHOe pacnpoCTpaHEHUE CBETa B  OJHOPOAHOM

o cpene. Toueunslii uctoyHuk. Jlyd ceera

3aKOHBI OTPAKEHUS CBETA.
a=p
3.6.2
ol p
AT S

3.6.3 ITocTpoeHne n300paxeHUi B MJIOCKOM 3€pKaje
3.6.4 3aKOHBI MPEJTOMJICHHUS CBETA.

HpeJ'IOMJ'IeHI/Ie CB€Ta:

n, sina =n, sinf3.

AOCOIOTHBIN NTOKA3aTeNb MPETOMIICHHUS:

OTHOCHUTENBHBIN NOKA3aTeNb IPETOMIICHUS:

n, v,
n ————

Xox tydeit B mpusMe.

Vi = V.. s =;;|:}_:

1 i 11




COOTHOIIIGHHE YacTOT W COOTHONICHWE JUIMH BOJIH TpHU
nepexo/ie MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHuIly pasjeina

JIBYX ONTUYECKUX CPE:

3.6.5

n,<n H,

arrp

IlonHOE BHYTpEHHEE OTpasKEHMUE.

[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAYKEHUS:

. _ 1 _
sinq,,=——=—

OTH

3.6.6

Cobuparoniie ¥ paccewBarolide JWH3bL. TOHKas JIMH3a.

q)OKYCHOC PACCTOSAHUC U OIITUYUCCKAA CHUJIa TOHKOM JIMH3HI:

b=l
F

3.6.7

®opmyiia TOHKOM JIMH3bI:

Q|
=
=

VBeandeHue, JaBaeMoe JIMH30M:

I'=

F\ h
f

g

B cinyuae paccenBaroiieit TMH3bI:

3.6.8




D0 F=—0,

r=h_1fl4

H d

Xox myda, IpOLIEANIEro JUH3Y IOJ IPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM ontudeckoi ocu. [locTpoeHne u300paxeHHit
TOYKM W OTpe3Ka MPsIMON B COOMPAIOUINX W PACCEHBAIOIINX

JIMH3aX U UX CUCTCMax

doroanmapaT Kak onTudeckuil mpubop. I'ma3 xkak onruyeckas

3.69
cucrema
WNurepdepennusi ceera. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
HaOII0ICHUS MaKCUMYMOB u MUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JABYX  CHH(]a3HBIX
KOTEPEHTHBIX UICTOYHUKOB:

3.6. h
.
MAKCIIMYMEI — A=2m—, m=0,£1,+2.%£3, .,
)
MITHIIMYMBI — A=(2m+1)—, m=0,%£1,£2 +3 _
2

Hudpakuus cBera. JudpakuuoHHas peméTka. Y CIoBUE
HaOJNIOZCHUSI TJIABHBIX MAaKCUMyMOB TIpM  HOpPMajbHOM
MaJeHUd MOHOXPOMAaTHUYECKOTO CBETa C JJIMHOM BOJIHBI A Ha
pemeéTky ¢ mepuoom d:

3.6.11

dsing,=mA,m=0,+(—1,+(—2,+(—3,...
3.6.12 Jucnepcus cBera
4 KBAHTOBASA ®U3UMKA
4.1 KOPITY CKYJISIPHO-BOJIHOBO! JIVAJIN3M




4.1.1

I'mnoresa M. Ilnanka o kBanTax. ®opmyna I[Tnanka: E = hv

®oToHbl. DHeprus (HoToHa:

hc
E=hv=—=pc
) p
4.1.2
Nmnynse poTona:
poEohv_h
c ¢ A
4.1.3 ®otorddext. Onbiter A.I'. CtoneroBa. 3akoHb! poTodddexra
VYpaBuenue DiinmreitHa i porodddexra:
E toroHa =A BbIXOZa + E KMHMAax »
rac,
hc
EQJOTOHa_hv:T’
4.1.4
hc
AB]:IX()/IL& = h va = A_
Kp
my
EKI/IH max = = = e U3EIH
2
JlaBneHue cera.
4.1.5 JlaBneHue cBeTa Ha MOJIHOCTBIO OTPAKAOIIYIO0 TOBEPXHOCTh U
Ha MOJIHOCTBIO MOTJIONIAIOIITYI0 TTOBEPXHOCTb
4.2 OU3UKA ATOMA
4.2.1 IInanerapHas moxens atoma
422 IToctynarel bopa. M3mydenue u moriouieHne (OTOHOB IPH

nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTHH Ha JPYTou:

v, = he =|E,-E

mr -~ .

i |
Y




JInnelyaTeie CIEKTPBI.

CHCKTp ypOBHCfI OHEPIruu atoMa BOAOpoJa:

423
: —13,63B
E, =——, n=123 _
-
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas mopnens sapa [eiizenbepra — MBanenko. 3apsia
o sapa. MaccoBoe uncio saapa. M3otonsl
PannoakTnBHOCTS.
Anbda-pacnan:
SX—>53Y+ jHe
bera-pacnaz.
DneKkTpOoHHBIN B-pacman:
432 . . .
zX =z Y + je+v,
[Tozutponnslii B-pacman:
AX—A7+ Sz +v,
l'amma-uznydenue
3aKOH paJiMOaKTUBHOIO pacnaia:
—t
N(t)=N,*2T
433
ITycth m — Macca pagloakTUBHOTO BellecTBa. Toraa
—t
m(t)=m,*27
434 Snepneie peakunu. JleneHue u CUHTE3 saEp




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka; 10 knacc. yrnyonennoe ooyuenne KacbsinoB B.A. O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY; AKuinoHepHOe 00111eCTBO
«M3narenbctBo «IIpocBenienner

» ®dusuka; 11 kiace. yrmybnennoe ooyuenue KacssinoB B.A. OGmiecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«3parensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®dwusuka. 10 knacc. YrmyOneHaslii ypoBeHb. MeToanueckoe mocooue.
Bmacora U. I'., KacesiHoB B. A

®dusuka. Yriny0iaeHnHbiit ypoes. 10 kitacc. KoHTposibHbIE pabOThI
KacwesnoB B.A., Mometiko JI.II., Patouns E.D

®wusuka. 11 knacc. YrnyOnenasiii ypoBeHb. MeToanueckoe rnocooue.
Bnacosa U. T'., KacesH0B B. A

®dusuka. Yrinyonennsiit ypoBens. 11 knacc. KontponbHbie paboTh

KacesaoB B.A., Mometiko JIII., Patouns E.D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



OI'NC "Mos mkona", f knace, PemyEl'D-¢dusuka






