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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJIOKEHMM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeil mporpaMMbl BocnuTanus W KoHmenmun
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUIX
Poccuiickoit ~ ®deneparnuy,  pealu3yOIIMX  OCHOBHBbIE  00pa3oBaTelibHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IEJIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaroniuxcs.
[Iporpamma mo ¢usuke Aa€r mOpencTaBieHUWE O LENAX, COAEpPXKaHUHU, O0OIen
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
yaeOHoro nipeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOnE€HHOTO YpOBHSI IMO3BOJIAET PEa30BaTh
3a/layi MPO(ECCUOHATILHON OpUEHTAIlMH, HAIPaBJI€HO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKCHHs 00pa3oBaHUS B
OpraHu3anuax MnpodecCHOHaIBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpamme 1m0 (Qusuke oOnpenenstoTcs IUIAHHUPYEMbIe Pe3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKH TpeOOBaHW K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AEATEILHOCTHBIN MTOAXO/T.

[Iporpamma no pu3nke BKIIOYALT:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE IPEAMETHbBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUs;

cojiepKaHue yueOHoro npeamera «Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTEISIMU (DU3UKU JJIsI COCTABJICHUSI CBOMX Pa00OUMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO WHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JJISI pealiv3aldy  Pa3IMYHbIX METOANYECKHUX
MOAXOJ0B K TpernojaBaHui0 (PU3NKA Ha YTIyOJIEHHOM YpOBHE TPU YCIOBUU
coXpaHeHUs 0043aTENbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA/J B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUM OMNpeNenusIo XapakTep W OypHOEe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHs] HOBBIX MATE€pUAJIOB C 3a/JlaHHBIMU CBoOMcTBamu. M3yuenue
(Gbu3MKK BHOCUT OCHOBHOM BKJaJ B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromerocsi, B GOpMHPOBAHNE YMEHUH MPUMEHSATH HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMH YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DM3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HEW MaTepual Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHala (DU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN H3YYEHHBIX TEOpuil W 3aKoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEACTABICHUNA M COBPEMEHHbIC TEXHUYECKHE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercss TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKke OOCYKICHUS
po0IeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jsa ¢pusuku peanuszanus 3THX
MPUHITUTIOB 0a3UpyeTCsl HAa UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpouecca. [ns yrmyOnéHHoro
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 HSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (U3MUECKOrOo TMpakTUKyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOrO TOJYrOJUd B KaXJIOM M3 3THUX KiaccoB. Bropoit cmocod — 3To
UHTErpanus paboT MNpakTUKymMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpbIC
MPOBOJATCS B Mpoliecce u3yueHusi pazaena (temsl). I[lpu 3Tom mox paboramu
MpPaKTUKyMa MOHUMAETCSI CAMOCTOSATEIIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITHH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOpHBIX PabOT M MpaKTUKyMa MpeACTaBieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIHHOTO MPOIecca UCXOI1 U3 OCOOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHallleHus KabOuHera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yAENAETCA PEUICHUIO PACYETHBIX W KAaueCTBEHHBIX
3anau. [Ipu 3TOM ISt pacyE€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4d C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjeiia Kypca, Tak U
WHTETPUPYs MPUMEHECHHUE 3HAHWM W3 Pa3HBIX pa3aesioB. J[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
bu3uYeCcKOr MOJIETHU JJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTo Iporiecca Kypc (GU3HKHA YIIyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3WMKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMOJHEHMS YKAa3aHHBIX B MporpamMme Mo
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT W pabOT MpakTHKyma, a
TaKke JeMOHCTPallMOHHOE 000PYI0BaHUE.

JlemoHCTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 0 (DU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHME MJII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUAE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyéTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSITH SIBICHHUS C UCIIOJIb30BaHUEM (DU3UIECKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoOBaHUE TMPEACTABICHUN O poiau (U3UKU I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JEATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHENIeMy 00y4eHHUIO B 9TOM HaIPABJICHHH.

JlocTixkeHue 3TUX 1elieid oOecrieunBaeTCsl peleHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3MKi Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJIAPHYIO  (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN MTPUMEHSTh TEOPETUUECKUE 3HAHUS J1J11 OOBSICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCGHHME CIIOCOOOB pEIICHUS pPa3UYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzuyeckol MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/aHue
dbu3nYecko MoOJeNu, aJIeKBaTHOW YCIOBMSIM 3ajJaud, B TOM YHUCJIE 3a/ad
WHXXEHEPHOTO XapaKTepa;

MOHUMaHUE (U3MYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOIO TUIAHMPOBAHUSA M TIPOBEACHMUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON e TEIbHOCTH, CBA3aHHOMN
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS MO CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa orBoautTcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTabHAS Hayka o mpupojae. HayuHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoOIOTHO TBEPAOE TENO, HealbHAs >KUIKOCTb, HJEATbHBINA Ta3, TOYEUYHBIH
3apsn). ['unoreza. @U3NYECKH 3aKOH, TPAHULIBI €r0 MpuMeHuMocTu. duznueckas
TEOpUSL.

Ponb u mMecTto QUMK B (OPMUPOBAHUU COBPEMEHHON HAyUHON KApTHUHBI
MUpa, B IPAKTUYECKOUN I€ATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwibl TOKAa M HANpSHKEHUS B LENMU IMOCTOSHHOTO TOKAa TMpPH
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi dadbopatopued no ¢usuke. [Ipumepsl u3mepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEepUaIbHON TOUKU OT BPEMEHHU M UX
rpa@uKy.

CBoOogHOe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHus. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U MX IPpaUKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora obOparieHus.
[{enTpocTpemuTeabHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKCHHE CHApSAOB, LEMNHBIE, M[IECTEPEHYATBIE M PEMEHHBIE MEPEayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBMKEHUI C MCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUH
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabopaTOpUn).

N3ydenne nABWXKEHUSI Tella, OpoOIIEHHOro Topu3oHTalbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPIMOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MepHojia oOpallleHus] KOHUYECKOTO MasiTHHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsl oTcyéTa. [IpumHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IIOBEPXHOCThIO IUIAHETBI W OT reorpapuueckoid MmUpOThl. JIBH)KEeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuiia cONpOTHUBIICHHS TNpPU JBUKEHUU Tejia B
KUJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHMUS.

Hasnenue. I'mapocrarndeckoe napienue. Cuita Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  pABHOJEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHU [BUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHhl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBUxkeHUs OpyCcKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccenenoBanne yclOBUM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBHI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepranibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBI€HUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHble W HEMOTEHIUANbHbIC CWIbl. [loTeHIMaNbHAs HHEPrusl.
[ToTenmuanpHas 3HEprus ynpyro nedopmupoBaHHON mpykuHbL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMHUYECKAsT CKOPOCTh.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUAKOCTH KaK CIEJICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (QUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JEWCTBUM HA TEJIO CHJIBI TSKECTHU U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJACIHCTBUH.

N3mepeHre KHHETUYECKOW SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipuas Gu3nKa 1 TEPMOJAMHAMHKA.

Tema 1. OcHobl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBaHme. Jluddysus. bpoyHOBckoe nBmWKeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN U OOBICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. [llkana
temmneparyp Llenbcus.

Mogenb UlieaqbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon [lanpTona. M3ompoiieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ 'paduyeckoe
MIPE/ICTaBIIEHUE U30TMPOIIECCOB: U30TEPMa, U30XO0Pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEAHEH  KUHETMYECKOW  DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMaTEePUAaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccienoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanre Tpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3ydenne H30TEPMHUYECKOrO Tporecca (PEKOMEHIOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTro mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHHUsI BEJIUYMH, OMHCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpous3BOjibHAs — peflakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpa)K€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HHU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUUECKUE MTPOLIECCHI.

DOnemenTapHas pabota B TepMoArHamMuKe. Berancinenue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YHAelbHas W MOJSIpHas
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aaumabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHsass »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3akOH TEpMOJMHAMUKHM JJI1 HEPAaBHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeJaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHume! nectBus TertoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA U KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIH3AUUs «TEIJIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEHN BEIIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aanabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanusa. McnapeHue W KumneHue. YJeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT JIaBJIICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. IlnmaBiieHne W KpucTam3anus. YJelbHas TEIUIOoTa IUIABICHUS.
CyO6numariusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B (PA30BBIX MMEPEX0OIaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipusie siBinenus. JlapieHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA U TEXHOJOTHMYECKUE TIPOILIECCHI:  KHUIKHUE
KPUCTAILJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnspHsie siBICHUS.

Monenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenne manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHON TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  JeopMmanMyd  pe3uHOBOro oOpasua  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, [HUAJIEKTPUKA H  IOJYyIPOBOIHHKHU.
DJIEMEHTApHBIN ANEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DSIJIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1mojsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HanpsbkeHue. [loTeHnuanbpHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 31eKTpocTaTUYeCcKOro noJisg. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIIOB JUJISl  AJIEKTPOCTATUYECKOro 1Mois (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI Cynepno3UINU SJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JUHUI HANps>KEHHOCTH O3TUX MOJEH U
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTb BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeIMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOe COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: 3IJIEKTPOCKOII,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGmronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATEIbHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsokenue U u D1C é.

3akoH OMa [1J1 ydacTKa LemHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBnEéHHBIX dnekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenure Cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIpPSKEHUS [UJIL PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepuana.

HccnenoBanrie 3aBUCMMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOoro COMPOTURIIECHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd J/[C raapBaHM4ECKOro 3JEMEHTA OT BPEMEHH
MpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJIOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHsIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTbh COINPOTUBIICHHUS METAJUIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIMKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
DnekTponus. 3akoHbl Dapanes 11 FIEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHL: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

3akoHsbI nekTposnn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrpomnamnsa.

W3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  paslenax «YUYEHHYECKMH  DKCIEPHUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (akT, rumoresa, (Guanyeckas BEIUYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTophl ¥ UX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHIM3as OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KaNIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKUE KPUCTAIUIbI, IJIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonocusa: npeoOpa3zoBaHuE IBUKEHUN C MCIOJIB30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrHUE), NBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoasi TypOrHa, ObITOBOM XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMuKaA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAayKuuu. I[IpuHuomn cynepro3uuuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHTYKIWH.

MarnuTtHoe 1moJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJHOPOJTHOM MarHuTHOM Moje. Padora cuisr Jlopenna.

MaruutHoe 1nose B Bemecrse. PeppoOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND KOO, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MaraiuTHOW MHAYKIWU TIOJSL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienrie 1BUAKEHUS MMy4YKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DJEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB eppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2nEeKTpOMarHUTHOW MHAYKUMHU. [lIOTOK BekTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LIENM MOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHAYKIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1eYb, COJICHOU], 3alllUTa OT AJEKTPHU3ALNH TEJ MPU ABUKEHUH B MATHUTHOM IOJIE
3emMin.

Jemoncmpayuu.

HabGmronenne sBjeHusI 3JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHYKITUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHYKIIHH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnKvcaHue (3aKOH COXpaHEHUs MEXaHWYECKOW sHepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUS.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux konebanusx. Beinyx)aeHHbie konedanus. Pezonanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanune 3aTyXamMux KOaeOaHWid U 3aBUCUMOCTH TIEpHUoia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHUHE C IEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpAHEHUs SHEPTUU MIPHU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSHOIO U MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTyXaIOMNUX KOJICOAHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsija KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUsI SHEPTUU B UJICaIbHOM K0JIe0ATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JIEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHS TPU Pa3IudHON (popme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOr0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH TMpU TPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUsI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HaGnrogenue 3eKTpoOMarHiTHOIO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHUX BOJIH: OTpa)XE€HUE, MpeloMJieHue, HUHTepepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3ByKka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnasi oprieHTays BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaKims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUaeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOI0TBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MOoIspu3aius, Judpakius, UHTephepeHITus.

Oo6nHapyxeHue nHPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITyUECHHI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHS 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTeIb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTeb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jlucnepcusi cBera. COXHBIN cocTaB O€I0OTO CBETA.
IBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie u pacceuBatomiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM c(epruyeckod JIMH3BI OT €€ T€OMETPUHM U OTHOCUTEIHHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xon nyda, OpOLICANIETO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckod ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CHUCTEMaXx.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOmOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KIacCMYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JaBHBIX ~MAKCMMYMOB TP NAJCHHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKM, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaoMiIeHHs CBETA.

HaOnroienuie moJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/1a.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaGmonenne nuntepdepeHnm crera.

HaOnroienuie 11B€TOB TOHKUX MIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HaGmonenue nudppakiiniOHHOTO CIEKTpA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyM.

N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyuyenue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3bI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepPEepeHIny U MoJsIpU3aIiiy CBETa.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOT0 U3TYUYEHUS Ha JIBYX IIEIX.

Habnroaenue aucriepcum.

Habmronenue u uccienopanue qudpakiimoOHHOTO CIIEKTPa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  OPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAICHUE JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4eckuil IKCIIepUMEHT, JIa00paTOpHbIe PaOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3IyUY€HHE (U3TyUYEeHHE aOCOJIIOTHO YEPHOTO Tena).
3akoH cmemienus: Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JIaBICHHME CBEeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaXaroulyro moBepxHocTs). Ombitel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 371eKTpOHOB Ha KpUCTAIIIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTosnemenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuot, nPpAKmMuKym.

HccnenoBanne poropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIBI TOKA Yepe3 CBETOIUO OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUsi aroMma. [lnmaHerapHas mojzenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomnieHrue GOTOHOB MpU NEPEXoe aromMa
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydeHue cBera. Jlazep.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HaOmronenue inHeyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrNO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnas monens snapa I'eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PanunoaktuBHOCTE. Aunb(da-pacmnaa. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBoOICTBa MOHU3UPYIOLIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. JedexT macchr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJIOTHYECKHE aCIEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne TPEKOB YacTUL (IO TOTOBBIM (hoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsi OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAAUOTENIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Buna 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3[bI, IJIAHETHI, UX BUIAMMOE
JIBUKEHHUE.

Conneunas cucrtema.

Connue. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJonuu ConHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHIA B
["amaktuke. Tunel ranakTuk. PaguoranakTuky U KBa3zapbl. UEpHBIE NBIPHI B sApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmonenuss B Teneckonm JIyHBbI, TUIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIJICHUH.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAIOTOBBIX
U [IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHUNH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHHM, HCCIEIOBAHUM  3aBUCHUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUHA  OKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maromiee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHUs pa3fenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOI,
COLIMATBHON M ATHYECKOH chepax AeAaTeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKOM TEOprr B (POPMUPOBAHUH MPEACTABICHHIM
0 (Qu3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C Kypcamu
MaTe€MaTUKH, OMOJIOTUH, XUMUH, TeOrpauu U TEXHOIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (DakT, rurmoresa, (U3MYECKas BEIWYWHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(yHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIOCKUX PUTYp U 00bEMa Tell.

Buonozua: >nekrpuyeckue SBICHUS B KUBOM MpuUpone, KoJieOaTelbHbIE
JBWKEHHSI B JKHBOM TMPHUPOJE, HKOJOTMYECKUE PHUCKH IIPA IPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJABTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTUYECKUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJI€KH MarHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUU 3JIEKTpoIepeaay, 3JIeKTPOABUraTellb, pajap, paaAuonpUuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs Oarapesi, CIIyTHUKOBbBIC
MIPUEMHUKHU, AIEPHAS SHEPTETUKA U SKOJIOTUUYECKUE ACTIEKTHI €€ Pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBIICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAXKAAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO O0IIECTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYMpaBICHWH B  00pa30oBaTeIbHOMN
OpraHu3aluy;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAJIbHBIMHM  HUHCTUTYTaMU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM IESITEIHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIHOCOOHOCTbH OILICHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETUYECKOr0 BOCTIMTAHUA:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKIKOYasg 3CTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
o0nacTi GU3HKU HA TIPOTSHKEHUN BCECH KU3HH.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUIAHUPOBAHUE M OCYIIECTBICHUE JECUCTBUM B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e e CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TCNIA JEATEIPHOCTH, 3a/aBaTh TMapaMeTPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PacCMaTPUBACMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATETLHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQZICTh HAYYHOW TEPMHUHOJIOTUCH, KIFOUEBBIMU TOHITUSIMH H METOIAMHU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4EOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JESTENBbHOCTH B 007acTH (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB pelIeHus 3a1ad  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUM YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3MpPOBATh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJI€ PEIICHHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHHMS 1O (GU3NKE B TPAKTUYECKYIO 00JIacCTh
KU3HEACSITETLHOCTH;

yYMETh HHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUCOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMHU MONy4eHUs WH(poOpManuu (PU3HUECKOTO CONEp:KaHuUs
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpeAcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIlIEHHEe Ha Ypokax (U3MKM MU BO BHEYPOUHOU
NS TENBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh W HCHOJb30BaTh  INpPEUMyIIecCTBA  KOMaHIHOM U
WHIUBUyaJIbHON PaOOTHI;

BbIOMpATh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBHUI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATE€ITbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JIEHUCTBUMN, pacpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 00CY X IATh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJOTO y4YaCTHMKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjlaraTb HOBBIE INPOEKTHI, OLEHWUBATH HJEU C IO3WLHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE ITOBEJECHUE B PA3JIMYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO  JIESITENBHOCTh B
o0nacTd (U3MKK W ACTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

NABaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacliMpATh paMKH  y4eOHOro TpeaIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BHIOOp, ApPTYMEHTHpPOBATH €ro, OpaThb Ha ceds
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUINH B 00JacTU
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJeTh HaBBIKAMHM I[I03HABATEJIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH il OIICHKH CHUTYyalldd, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTYMEHTHI APYTUX IIPU AHAIU3E PE3YJIbTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI IMOIMOHATbHBIH WHTEJUICKT, HpeIoIararoIui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOITMOHAILHBIM HW3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOJI U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K xoHiy oOyuenuss B 10 knacce npeaMeTHbIE pe3yibTaThbl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:

NOHUMaTh poOJdb (GU3UKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax NesaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpAa,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dhopMHUpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJNO0, MATEpHANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJHOE TMajieHne, aOCOMIOTHO ympyras jgedopmaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIIMYECKOTO) TeNa, UI€aJbHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBus (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumnes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMILyJbca U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKY (CBSI3b JIABJIICHHMS HWJCAIBHOTO Ta3a CcoO CcpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMIKEHUS Y KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeH TEIIOBOTO JABHUYKEHMS €r0 YaCTULl, CBSI3b IABJICHUSA UIEATIbHOIO
raza C KOHUEHTpPAalUHMEW MOJIEKYJ M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MPOILECCaxX), MPU 3TOM HCIOIb30BAThH
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, IIPU OTOM YyKa3bIBasl YCJIOBHsS INPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHUS, HMCIOIB3YS BEIWYUHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHs, MOIIHOCT,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmaiu MNpYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CHJa, CWiIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IIOCJIEIOBATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATh  OCOOEHHOCTH  MPOTEKaHUs  (PU3NYECKHX  SBJICHHMA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWIKEHHE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALUS TeJl, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BEIBOBI 10 PE3YJIbTATAM
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TPyAa MpHU MPOBEICHUN UCCIIEA0OBAHUM
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSAM  3aadd,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a/1a4, IPOBOJAUTh Ppacu€Thl HA OCHOBAaHUHU UMEIOLINXCS JIAaHHBIX,
aHANIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJaud, TPeOyrollre NPUMEHEHUs 3HAaHUM H3
pa3HBIX pa3leNoB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HaHUM U3 APYTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON Ha N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJCTBEHHON
NESTENbHOCTA 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM MPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd M TEXHOJOTMH Ui JajJbHEHIIEero pa3BUTHS YeEJIOBEYECKOIro
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOTMM Uil TIOUCKA, NepepabOTKM U NPEabsIBICHUS YUEeOHOU WU
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-HUCCIIeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMNIIbI, PAlIMOHATIBHO PACTIPEAEIATh IEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

NPOSBIISATE MOTUBALMIO K OyAylIeil mpodeccnoHanbHOM AesITeNbHOCTH 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl HAa YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poJdb (GU3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTUHE MUpPa, pPOJib aCTPOHOMUU B
MPaKTUYECKOM JIESTEIbHOCTH 4YeJOBEKa W JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIMHUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
(bU3UYEeCKO KapTHHE MHUPA, MECTO (PU3UIECKON KapTHUHBI MHpPa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MAarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MATEMATUYECKUI MasITHUK,
UJeaJbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJICATIbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJIEJIH CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBICHUSA,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKHU U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cuwia JlopeHia, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBICHHS, UCTIOIb3Y I
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, mOpUHLMI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOI'O YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsKEHHOCTh AJIEKTPUUYECKOTO MOJIS, MOTEHINA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujla AMIepa, MHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATh  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dboroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmaabl
anep, ramMmma-uslydeHue sjuep, (pu3ndeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUYECKON
cpele; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCHUMOCTEH (U3MUECKMX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYeCKuX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JenaTb  BBIBOABI IO  pe3yjbTaTaMm
UCCIIEJIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
JKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0MI01aTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEICHUU HCCICIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEJIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHaju3a YCJIOBHUS BBIOMPATH
¢uznueckue MOJENH, OTBEYalollUe TPeOOBAHMUSAM 3aJaud, MPUMEHSATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
OpU HCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PACU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTs KadeCTBEHHbIE 3a/auyd, TPeOyIoLIMe NPUMEHEHMs] 3HAHMHA U3
pa3HbIX pa3lenoB Kypca (U3MKH, a TAaKKE UHTErpaluu 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3NYECKHMMH IMpPOLEcCaMu, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHUM, a TAK)KE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEHIIETr0 Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh pa3udHble CrocoObl paboThl ¢ MHGOpMaNHe (U3NIecKoro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJI30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpPepadOTKU W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHOU WH(OPMAITUHU, CTPYKTYPUPOBAHUS ¥ UHTEPIIPETAIIUN
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIILHBIE YMEHHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX paloT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATeILHOCTD
B HECTaHJAPTHBIX CUTYaIMSIX, aJeKBaTHO OIEHWBATH BKJIAJ KaXIOTO H3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K Oyayied npodeccuoHaIbHON AesATENbHOCTH T0
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.
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ITPOTPAMME 170 8 162


https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KITACC

KoanuectBo 4acon
HaumeHoBaHMe pa3/iesioB U TeM JaekTpoHHbIe (LM (pPOBbHIE)

Ne n/mn Konrpoabnbie IIpakTuyeckne

NpOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoTsbI padoTsbI
Paznen 1. JIEKTPOAUHAMUKA
1.1 MaruurtHoe noJje 14 14 https://m.edso00.ru/A900X4T2V
1.2 DneKTpoMarHuTHast WHIYKITUS 13 1 12 https://m.edsoo.ru/UON2POT6H
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHu4ecKue KoacOaHus 10 10 https://m.edsoo.ru/K1L.1D0L8J
2.2 DJIeKTPOMArHUTHBIC KOJICOAHHS 15 15 https://m.edsoo.ru/H6D3K8DSE
M
2.3 CATITCCIIE 1 SICKTPOMATHITHEIC 10 1 9 https://m.edso0.ru/N209RIH7X
BOJTHBI
24 Orntuka 25 1 24 https://m.edso0.ru/DOC7Q9W3B
Hroro mo pazneny 60

Paszgen 3. OCHOBBI CHEHI/IAJILHOﬁ TEOPUU OTHOCUTEJIBHOCTU
3.1 Ocuossl CTO 5 1 4 https://m.edso0.ru/F1Z27S2G2K

Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOJIHOBOH Ayan3m 15 15 https://m.edso0.ru/X1M5H5Z4T

4.2 ®dusuka aToma 5 5 https://m.edsoo.ru/F4K2T4Z23Z
)

43 VISHIIEA STONHOTO A7pa H SEMEHTAPHEI 5 5 https://m.eds00.ru/C2GEWEKAA

YaCTHII


https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEeHTHI ACTPOHOMUU U aCTPOPU3UKHU 12 12 https://m.edso0.ru/B3T9D4TIN

Uroro no pazneny 12

Paszen 6. ®U3HUYECKHUH MPAKTUKYM
6.1 du3nUecKuil MpaKTUKyM 16 16 https://m.edso00.ru/E9X2G8K5N

Hroro mo pazneny 16

Pasnea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucremaruzanys U 00001eHe
NPEMETHOTO COJIEPIKAHHS U OTBITa

7.1 . 15 15 https://m.edsoo.ru/B4EOGIF8D
NeSITeTbHOCTH, IPUOOPETEHHOTO TPU
u3ydeHuu kypca ¢pusuku 10 — 11 xmaccos
Hroro mo pazneny 15
PesepBHOE Bpems 10 10 https://m.edsoo.ru/U9B9H4J1E
BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOB IO 170 4 166

ITPOTPAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KogunuecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckne
padoTsbI

Jara
U3y4eHust

yleKTpOHHbIE N (poBbHIE
o0pa3oBaTejbHbIe pecypchl

Oduszuka — pyHIamMeHTanbHas HayKa
0 mpupoje

HayuHsblii MeTOI TO3HAHUS U
METOJbI UCCTEAOBaHUS (PU3UIECKUX
SIBJICHUI

https://m.edso0.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J]

DKCIEPUMEHT U TEOPHsl B MPoOIlecce
no3Hanus npupoasl. Habmoaenue u
SKCTICPUMEHT B (PU3HKE

CriocoObl n3MepeHus PU3NIECKUX
BCJINYHH

https://m.edso00.ru/X1B7G702U

https://m.edso0.ru/P7V3L7TOY

AOGCONIOTHAS M OTHOCHUTEJIbHAS
MOTPEMTHOCTH U3MEPEHUI
(hu3MYECKUX BEIUYUH

https://m.edsoo.ru/N2N7U7W7K

MopenmupoBanue B pusuke. Ponb u
MecTo (pU3MKU B GOPMUPOBAHUU
COBPEMEHHOI HAYyYHOUW KapTUHBI
MHpa, B TPAKTUYECKON
NEeSTeNbHOCTH JIOACH

Mexanndeckoe aBmkeHne. Cucrema
orcueta. OTHOCUTEIBHOCTD
MEXaHW4YEeCKOTo ABrKeHus. [Ipsmas
u oOpaTHas 3a/1a4u MEXaHUKH

https://m.edsoo.ru/D8F5NOUOL

https://m.edsoo0.ru/G4T8GOV6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

10

11

12

Pannyc-BekTop maTepuaibHON
TOYKH, €r0 IMPOEKIIMU Ha OCU
KoopauHat. Tpaekropus.
[Tepememenue. Cxopocts. MUx
MPOCKIIMK HA OCH KOOPJUHAT
PaBHOMEpHOE MpsAMOJIMHEITHOE
neuxkenne. ['padudeckoe onrcanue
PaBHOMEPHOTO MPSIMOJIMHEUHOTO
JBUKEHUS

CroxeHue nepeMeneHnii u
cKkopocrtei. Pemenue 3anau

HepaBHoMepHOE qBUKEHUE.

MrHoBeHHas CKOPOCTh. Y CKOPEHHE.

[IpsimonuHeitHOE ABMXKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

I'padmueckoe onucanue

HpﬂMOJ’IHHCﬁHOFO JABWXKCHUA C
INOCTOSAHHBIM YCKOPCHHUEM

https://m.edsoo0.ru/P2N8O8G3F

https://m.edsoo.ru/Q1P5MA4L7E

https://m.edsoo.ru/D2V5X0U0W

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

13

CBoOoHOe majeHue. Y CKopeHue
CcBOOOIHOTO IMaIeHUsI. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHUS
OT BPEMEHH U UX rpaPuKu

https://m.edsoo.ru/K5H8X3Z8N

14

JIBrmkeHue Tena, OpOIIEHHOTO MO/
YIJI0M K TOPU3OHTY

https://m.edso0.ru/P6B6V2M6S

15

KpuBonuneiiHoe IBUXEHHUE.
JIBr>KEeHME IO OKPY’KHOCTH.
VYrioBas v JIMHEHHAast CKOPOCTb.
[Iepnon u yacrora.
[leHTpOCTpEMUTENBHOE U TIOJHOE

https://m.eds00.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

16

yCKOpEeHue

KonTponbhas pabota no teme
"KunemaTtuka"

https://m.edsoo.ru/P9D8U7B5H

17

18

IIepsslif 3axk0H HproToHA.
HNHuepunanpHble CUCTEMBI OTCYETA.
[IpuHIUII OTHOCUTENIBHOCTH
lNanmnes. HennepuuanbsHble
CUCTEMBI OTCYETA

Cuiia. PaBHOIEHCTBYIOIIIAS CHJIA.
Bropoii 3akoH HeroTona. Macca

https://m.edsoo.ru/R7TH8K7K9T

https://m.edsoo.ru/W9H405J1M

19

20

21

22

Bzaumoneiictue Ten. Tpernit
3akoH HeroTona

[IpyHOHI cynepno3uuuy Cuil.
Pemenue 3aga4 Ha npuMEHEHNE
3akoHOB HproTOHA

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJIEHTHOCTb IPABUTALIMOHHON
U UHEPTHOM MacChl

Cuna Ts5KecTH U YyCKOpEHHE
CBOOOTHOTO Ta/ICHUS

https://m.edsoo.ru/Y9A4K9I2V

https://m.edsoo.ru/B2A9S1G2Y

https://m.edsoo.ru/K1Z1L0Z1R

https://m.edso0.ru/G4U505J5N

23

24

25

JIBukeHre HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMYECKasi CKOPOCTb. 3aKOHBI
Kemnepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u BUIbI cui
TpeHus. [IBUKEeHUE B AKHUIKOCTH U

https://m.edsoo.ru/B908S2X5U

https://m.edsoo.ru/W4M4L0E2U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

26

27

rase ¢ y4¢ToOM CHJIbI COIPOTUBIICHHUS
Cpelibl

Hasnenue. I'mapocrarnyeckoe
nasienue. Cuiia Apxumena
AOCOJIIOTHO TBEPJIO€ TEIIO.
ITocTynarensHOE U BpaliaTeibHOe
JBUKEHHE TBEP/OIO Tella

https://m.eds00.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9N

28

MOMEHT CUJIbl OTHOCUTENIBHO OCH
BpaieHus. [1neqo cubl

https://m.edso0.ru/M702D3B4Q

29

30

31

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBepAOMY Teny. LleHTp TsxecTn
Tea. Y CI0BUs pAaBHOBECUS
TBEPAOro Tesa. Buabl paBHOBECUS

Pemenue 3agau

KontponsHas pabora o Teme
"Tunamuka. CTaTUKa TBEPJOTO
Tena"

https://m.edsoo.ru/B4N7S6Q8V

https://m.edsoo.ru/G1W9X9R5K

https://m.edso0.ru/K7X4D2Z79A

32

33

34

HNMnynbsc MmaTepualbHOU TOUKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
LenTp macc cucrembl
MarepuanbHbIX ToueK. Teopema o
JBUKEHUM LIEHTPA Macc

Hmnynbe cuitbl 1 U3MEHEHUE
UMITyJIbCa Teja. 3aKOH COXPaHEHUS
HUMITYJIbCA. PeakTtuBHOE JBHXXCHUC

MoOMEHT uMITyJIbca MaTepraabHON
touku. [IpencraBnenue o
COXpaHEHUU MOMEHTA UMITYJIbCA B

https://m.edsoo.ru/X2M8A4D1V

https://m.edsoo.ru/H4V2Y1S1IN

https://m.edsoo.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

35

HCHTPAJIBHBIX ITOJIAX

Pemmenue 3agau

https://m.edso0.ru/K8E4E7T8C

36

Pabota cuibl Ha MajIoOM U Ha
KOHCYHOM IICPCMCIICHUU.
I'paduueckoe mpeacraBneHmne
paboThl cuiibl. MOIIHOCTE CHITBI

https://m.eds00.ru/J6Y7G1P6U

37

Kunernueckas sueprus. Teopema
00 U3MEHEHUN KUHETUUYECKON
SHEPIUU MAaTePHATbHON TOUKH

https://m.edso00.ru/S4J0G3F7F

38

39

40

41

42

IloTennuanbpHbIe U
HETIOTEHIIUAJIBHBIE CHJIBL.
ITorenuumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

TpeTha kocMUYECKasE CKOPOCTb.
CBs13b pabOTHI HETOTEHITMATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUHU

Yrupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuynnu nist uneanbHON
JKUIKOCTHA

KonTponbnas pabota no teme
"3aKOHBI COXpaHEHHS B MEXAHUKE

Pa3BuTue npenacraBinenuii o
npupoae TerioTel. OCHOBHbBIE
nonoxkenuss MKT. {uddyzust.

https://m.edsoo.ru/V6DOK4X1K

https://m.edso0.ru/0O4W7V2Q7F

https://m.eds00.ru/Q7M5M104X

https://m.edsoo.ru/V5A0M7VOM

https://m.edso00.ru/Z2Z1K6Q9l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

BpoyHoBckoe nBukeHne

CtpoeHnue ra3000pa3HbIX, KUIKUX U
TBEPJBIX Te. XapaKTep ABUKEHUS

43 . https://m.edso00.ru/B9B2G7L9X
Y B3aUMOJICHCTBUS YaCTHI]
BeIIeCTBa
Macca u pazMepsl MOJIEKYIT

44 (atomoB). KonuuecTBo BemiecTa. https://m.edsoo.ru/ESO5UIWT7T
ITocrosnnas ABorazpo

g5~ levmeparypa. Temnosoe https://m.eds00.ru/A4X5TEH2E
paBHoBecue. [kana Lenbcus

46 Pemenne 3amau https://m.edsoo.ru/C4K6R9IL 3P

47 Wneanpueiii ras. I'a3oBble 3aKOHEI https://m.edsoo.ru/B507R9S5X

4g > papuerne Mengeneena- https://m.eds00.ru/KOB8I1O7F
Knaneiipona. Pemenue 3agau

49 AOCOIOTHas TEMIIEpaTypa. 3aKOK https://m.edso00.ru/J8U003U0Q
JanpToHa
N3omporieccsl B uacaibHOM rase ¢

50 MMOCTOSTHHBIM KOJIMYECTBOM https://m.eds00.ru/U2Z5G1F6C
BEIICCTBA
I'padmyeckoe npeacraBneHue

o1 M30MPOLIECCOB: U30TEPMA, U30X0PA, https://m.edsoo.ru/U6J2Y4N1Z
nzobapa

52 OcnoBHoe ypaBHeHue MKT https://m.edso00.ru/T4X8T2I7K

53 Pemnrenue 3amau https://m.edsoo.ru/U4E8L2Z7L
CBs13b a0CONIOTHON TEMIIEPaTyphI

54 TEPMOHHAMHECKOH CHCTEMEI CO https://m.edso0.ru/Y2D7V8V5G

CpeHEeW KMHETUYECKOM YHEpruen
MIOCTYIATEIBHOTO TEILIOBOTO



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

55

NBIKEHUS €€ YaCTHUI]

O00011eHNEe 1 CUCTEMATU3AIIHS
sgaHui 110 teme "OcHoser MKT"

https://m.edsoo.ru/D8P4F8V2U

56

Konrponsnas padora o Teme
"Ocnosst MKT"

https://m.edsoo.ru/A6R8EM1N4A

57

58

59

60

61

62

TepMoauHamMuyeckasi CUCTEMA.
3ananue BHEMHUX ycnoBuit s T /1
cucteMbl. BHelHue U BHYTpEHHHE
napamertpsl. [lapamerpsr T /1
CHUCTEMBI KaK CpeJTHUE 3HAUCHUS
BEJIMYMH, ONMMCHIBAIONINX ¢€ Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
CamonpousBosbHas penakcarus T/]
CHUCTEMBI K TEINIOBOMY PaBHOBECHUIO

Mopenp uieanbHOro rasa B
TEPMOJUHAMMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOM MOJEIIN

YpaBHenue Menpeneena-
Knanelipona u BbIpakeHHe 114
BHYTPEHHEH SHEpruun

BripaxkeHue 111 BHyTpEHHEN
SHEPTUH OJHOATOMHOI'O UIEAIBHOTO
ra3za. KBazucraruueckue u
HECTaTUYECKUE MTPOLIECCHI
DOnemenTapHas paboTa B

TepMOIMHaMHuKe. Beranciienue
paboTsl 1o rpaduky mporiecca Ha

https://m.edsoo0.ru/YOC1H8J7N

https://m.edsoo.ru/J219X6K4F

https://m.edsoo.ru/J2W1R8U2X

https://m.edso0.ru/Y9K7T909E

https://m.edsoo.ru/Z5E1E3H6Q

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

63

64

pV-auarpamme

Tennonepenaua kak crnocod
W3MEHEHHs BHYTPEHHEH YHEPTUU
TJI cuctembl 6€3 COBEPIICHHS
paboTHI

KoHnBeknysi, TernonpoBogHOCTb,
U3Iy4eHue

https://m.edsoo0.ru/P4V7B5Z7C

https://m.edsoo.ru/L4G9S4Y30Q

65

66

67

68

69

70

71

72

KoanuecTBO TEILIOTHI.
TemnoéMKocTh Tena. Y aenbHas u

MOJIIpHas TEINIOEMKOCTH BCIICCTBA.

YV nenpHas TemioTa CropaHuAa
TOIIJIMBA

Pacuér xonmyecTBa TEIIOTHI IPU
TeIUIonepeaaye

[TonsTre 06 aguabaTHOM mpoiiecce.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

KonuyecTBo TemnoTs! u paboTa Kak
Mepbl H3MEHEHUS BHYTPEHHEN
sHepruun T]] cuctembl

BTopoii 3ak0H TepMOIMHAMUKY JJIs1
PAaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpaTumocTh
MIPUPOTHBIX MTPOIIECCOB

[TpuHIUITBI AEACTBUS TEIIIOBBIX
marH. KITJT

MaxkcumanbsHoe 3aauenue KITJI.
Hukn Kapno

Penrenue 3amau

https://m.edsoo.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H

https://m.edso0.ru/K31355V5I

https://m.edsoo.ru/T8W2L9F8W

https://m.edsoo.ru/SOU9K1D3R

https://m.edso0.ru/C2N3T4D6W

https://m.edsoo.ru/F6\VV1L5M3S

https://m.edso0.ru/X315X3I15P



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P

73

74

75

76

DKOIOTHYECKHE ACITEKTHI
HCITOJIb30BaHUS TETUIOBBIX
nsurareinei. TeroBoe 3arpsi3HeEHne
OKpY>KaroIlei cpeabl

Pemenue 3amau

O00011IeHNE U CHCTEMATH3aLIHS
3HaHu# 1o Teme ""TepmMoHaMuKa.
TennoBrie MalTUHE"
KontponsHas pabora o Teme
"Tepmonunamuka. TernnoBbie
MaIIrHb"

https://m.edsoo.ru/U2W610Y7Z

https://m.edsoo.ru/Z8HOD1U1lI

https://m.edsoo.ru/W3N1Z74060

https://m.edso0.ru/R3A4N3VII

77

78

[TapoobpazoBanue 1 KOHICHCAIIHS.
Hcnapenue u kunenue. Y nenbHast
TEIUIOTa Mapo0OPa30BAHUS

HaceimienHbie 1 HEHACHIIIEHHBIE
napel. KauecTBeHHAs 3aBUCUMOCTh
IJIOTHOCTHU U IaBIICHUS
HACBHIIIEHHOTO T1apa OT
TCMIICPATYPbI, UX HC3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO Tapa.
3aBHCUMOCTh TEMIIEPATYPHI
KHUIICHUA OT AAaBJICHUS B XKUAKOCTU

https://m.edsoo.ru/U8J6E6W6N

https://m.edso0.ru/C7E1VOP2V

79

BnaxHocTs Bo3ayxa. AGCOMOTHAS
M OTHOCHUTEJIbHAS BIAKHOCTh

https://m.edsoo.ru/H2R4A4B0OR

80

81

Pemenue 3agau

TBépnoe Teno. Kpucrammueckue u
aMmopdHbIe TeIa. AHU3OTPOIUS
CBOICTB KpUCTAIIIOB

https://m.edsoo.ru/R2A2T9NSH

https://m.eds00.ru/T9T5B3 X8V



https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
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85
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88
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91

[TnaBieHue U KPUCTAITH3AITHSL.
VY aenbHas TEIJIOTA TUIABJICHUS.
Cybnumarus

Hedopmaruu TBEpAOTO TETA.
Pacrskenue u cxatue. CIBur.
Monayns FOunra. Ipeaen ynpyrux
nedopmaruit

TennoBoe pacuupeHue KuIKoCTeN
1 TBEPIBIX TEJI. AHTAPMOHU3M
TEIUIOBBIX KOJIeOaHUI YacTHI]
BEIIECTBA

[Ipeobpa3zoBanHue SHEPTUU B
(ha3oBBIX TIEpexogaxX

YpaBHEHHE TEIUIOBOTO OanaHca
Pemenue 3amau

IToBepXHOCTHOE HATSIKEHUE.
Kanmmsapueie sBnenus. JlaBinenue
IO/l UCKPUBJICHHON IIOBEPXHOCTBIO
)kunkoctu. @opmyna Jlammaca

O06o0011eHNEe U CUCTeMaTU3AIUS
3HaHUU 10 TeMe "ArperaTHbie
cocTosiHUS BerecTBa. Pa3oBble
nepexonl"

KonTponbHas pabota mo Teme
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®da3o0BbIe Epexobl"

DneKkTpu3alus Ten u eé
MPOSIBJIICHUS. DINEKTPUUCCKUN 3apsI.

https://m.edsoo.ru/Z005N4E4N

https://m.edso0.ru/K3E401P7T

https://m.edsoo.ru/X5S8LOD9R

https://m.edso0.ru/D2C1W2T0T

https://m.edso0.ru/H3B3X1C3Z

https://m.edsoo.ru/L5X2J4N7N

https://m.eds00.ru/G3L1G1K7P

https://m.edso0.ru/E2S6F6H4M

https://m.edsoo.ru/X2N4L7H40

https://m.eds00.ru/G8KOD9IK2K



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K

92

93

94

JIBa BUJa DIEKTPUUECKUX 3aPsJIOB.
[IpoBOIHHKH, TUBTEKTPUKHU U
MOJYIPOBOIHUKH

DJIeMEHTapHBIN AIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs
INEKTPUYECKOTO 3apsaa
BzaumoaeiicTBre 3aps10B.
Toueunsie 3apsapl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo.ru/X5N5T812Q

https://m.edsoo.ru/A7C8A3B1A

https://m.edsoo.ru/Z5N4C2D9W

95

96

97

98

99

100

DnekTpuyeckoe nojie. Ero neiicteue

Ha SJICKTPUYCCKHEC 3apsAabl

Hanpssk€HHOCTB AJIEKTPUYECKOTO
nosist. [Tpo6uslit 3apsia. JIunun
HaIPsKEHHOCTH MIEKTPUYECKOTO
nosst. OJHOPOIHOE INEKTPUYECKOE
noJe

IToreHnmmanbHOCTD
3JIEKTPOCTATHYECKOTO MOJIA.
Pa3nocTs moTeHIIMaIOB B
HaIpsoKeHUe

[ToTennmanpHas YHEPTUS 3apsiia B
3JIEKTPOCTATHYECKOM IIOJIE.
[Toreniman 3J1IeKTpOCTaTUYECKOTO
TTOJIS

CBs13b HaNPSKEHHOCTHU NOJIS U
Pa3HOCTH ITOTEHIUAJIOB JUIS
3JIEKTPOCTATHYECKOTO MO

[IpuHnun cynepno3unuun

https://m.edso0o0.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.edsoo.ru/P2S9Z3R2X

https://m.edso0.ru/N2C1X5X8H

https://m.edsoo.ru/VOA4F8L7L

https://m.eds00.ru/Q900B0A5X



https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X

QJICKTPHYCCKUX roJieit

101 Pemenne 3amay https://m.edsoo.ru/I4N4C3B3K
IT I

102 OJ1€ TOTCHHOTO 3ap;mav e https://m.edso0.ru/X9D6D2A10
paBHOMEPHO 3apsHKEHHON chepsl
[Toste paBHOMEPHO 3aPSAKEHHOTO IO

0Bé I

103 OOBEMY ma]i)a onep aBHf) MEpHO https://m.edsoo.ru/B5M8D6D8V
3apsHKCHHON OECKOHEYHOU
IUIOCKOCTH
[IpoBoHMKY B

104 IIEKTPOCTATUYCCKOM IT0JIE. https://m.edso00.ru/R3G3V2Q5V
YcnoBre paBHOBECHS 3apsI0B

105 JADIICKTPHKH 1 HOTYNPOBOHUIH B https://m.edsoo.ru/E2H2J8B2N
AIEKTPOCTATHYECKOM I10JIE
Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/X6P8W7EOR
IJIOCKOTO KOH/ICHCATOpa
IT

107 APATVICTLHOC COCIHHERHC https://m.eds00.ru/B5X6R7V3Z
KOHJICHCAaTOPOB
IT

108 OCICHOBATEILHOT COCMMHEHHE https://m.edso00.ru/S8G7N8D8K
KOHJICHCATOPOB
D

109 HEPTITL 3apDKEHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenue 3amay https://m.edso0.ru/Q8K272602D

111 JIBIDKCHHE 3apKCHHOR HaCTHILEI B https://m.edsoo.ru/R7S5J7N3R
OJIHOPOJTHOM 3JICKTPUYECKOM TI0JIe

112 Pemenue 3amau https://m.edsoo.ru/FSLAD4A4T
00600

113 ODIICHHE 1 CHCTEMATHSAHA https://m.edsoo.ru/I0T3J313U

3HaHU# 1O TeMe "DIEeKTpUuYecKoe



https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

oJje"

KonTponbhas pabota no teme

114 https://m.edso0.ru/E902C9I15]
"DnekTpuueckoe moie"
Cuna toka. ITocTOSHHBIN TOK.

115 VYcnoBusi cyiiecTBOBaHUS https://m.eds00.ru/C9P3V4X1Q
MOCTOSIHHOTO JIEKTPHUYECKOTO TOKA

116 Heroumikit Toka. Hanpsikerne i https://m.edsoo.ru/X2W9F5Q1A
2J1C

117 3axoH OMa 11 yacTKa UeMH. https://m.eds00.ru/P6GIM1T5X
DIIEKTPUYECKOE CONPOTUBIICHUE
3aBUCUMOCTb COIIPOTHBIIEHUS

118 OAHOPOIHOTO HPOBOATHIA OT €10 https://m.eds00.ru/M8S501T4Y
JJIMHBI 1 TIOIIAU IMMOIIECPEUYHOTO
CCUYCHHS

119 YACIBHOE COMpOTHBIEHHE https://m.edsoo.ru/R5L1EO0D5G
BenecTra. Pemenue 3agaq
[TocnenoBarenbHOE, TapaICIBHOE,

120 CMEIIaHHOE COEIUHEHNE https://m.edso0.ru/I6T2S002K
MIPOBOIHUKOB
Pacuét pa3BeTBIEHHBIX

121 aJIeKTpUYecKuX reneit. [Ipapuna https://m.edso00.ru/D9P9Z8LEY
Kupxroda

122 Pemenue 3amau https://m.edso0.ru/T308R7G7V

123 Paora snexputieckoro Toka. https://m.edso00.ru/G2B9Y0DIK
3akon J[>xoyns —Jlenia

124 Pemenue 3amay https://m.edso0.ru/B6Q0A3R7S

1p5 ~ MOIWHOCTE SICKTPHIECKOrO TOK. https://m.eds00.rW/E3VAR2ZIN

TennoBas MOIIHOCTbD, BBIACTIACMAst



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

Ha pe3ucTope

126 Pemenne 3amay https://m.edsoo.ru/A7Y7X9E5T
SMIC
127 JAC m BHyTpeHHCe COMpOTHBIICHHE https://m.edsoo.ru/ROK4Y6Q3X
WCTOYHMKA TOKA
3 0) i
128 aron Mavmm foHon . https://m.eds00.ru/S9H7C20Q3V
(3aMKHYTOM) 2JIEKTPUUECKON 11T
129 Pemrenue 3amau https://m.edso0.ru/O5E7N7X7M
130 MoIHOCTh UCTOUYHHKA TOKA https://m.edsoo.ru/F7Z7VV5E2Z
131 KopoTkoe 3amMbIkaHue https://m.edsoo.ru/O9B3P4D4R
K
132 OHACHCATOP B HETH HOCTOARHOTO https://m.edso0.ru/G5A4E2A5S
TOKA
133 Pemenue 3amay https://m.edsoo.ru/P6X4G9E9I
Pemre
134 | ClcmiesaaaRmoteMe o o https://m.eds00.ru/FOWBI9GEK
HOCTO?[HHI)II/I BHGKTpI/I‘-IGCKI/II/I TOK
P
135 | ClcmiesaaRmoTeMe o https://m.eds00.ru/X0Q4FICOZ
[TocTOSHHBIN AIEKTPUIESCKUI TOK
Pemenne 3amau mo teme
136 | Hen ﬂvq Ho e . https://m.eds00.ru/U5Z2H9W2)
[ToCTOSHHBIN AIEKTPUICCKUI TOK
O000IIIeHNE U CUCTEMATHU3ALUS
137 3HaHu# 110 TeMe "110CTOSIHHBIN https://m.edsoo.ru/FAK6G3W3I
AJIEKTPUIECKUN TOK"
K o
13g | OWTPOVIbEAT pEbOTA MO TEME https://m.eds00.ru/KOXBQ4XTX
HOCTOHHHLH/I BHGKTpI/I‘-IeCKI/II/I TOK
DeKTpuYecKas MPOBOAMMOCTh
139 DaA3IHTAHBIX BELICCTE. https://m.edsoo.ru/USHIF6V30

DJIEKTPUYECKUI TOK B MeTaslIax.
CBepXIpoBOIUMOCTh



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

140

141

142

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacruiaBax 3JIEKTPOIUTOB. 3aKOHBI
®dapanest 151 JIEKTPOIN3a

DIIEKTPUYECKUH TOK B ra3ax.
[Imazma

DNEKTPUUECKUN TOK B BaKyyMe.
Baxyymubie mprOopbl

https://m.edsoo.ru/C7T7U0B3T

https://m.edsoo.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

143

DNEeKTpUUYECKU TOK B
HOJTyTIPOBOJHUKAX

https://m.edso0.ru/C1K708F1P

144

145

146

[TonynpoBoiHUKOBBIE TPUOOPHI

DuU3HYECKU MPAKTUKYM 110 TEME
"N3mMepeHue Cuibl TOKa U
HaIpsDKEHUS B LN MOCTOSTHHOTO
TOKa IIPY MOMOILM AHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiu "3HaKOMCTBO C
uudpoBoii 1aboparopueit mo
¢usuke. [Ipumeps! n3MepeHust
(u3MYeCKUX BETUYMH IPU ITOMOLIH
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3HYECKUI IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHMSI C LIENbIO ONIPEAEICHUS
MTHOBEHHOH ckopocTH"

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/ASN5C5X7Z

https://m.edso0.ru/Z1D4N717Y

147

DU3NYECKUN TPAKTUKYM 10 TEME
"H3MepeHue yCKOpEHHUs IIpU
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKCHHH 10 HAKIIOHHOW
miockoctu" win "VMccnenoanue

https://m.edso00.ru/Z8Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

148

149

3aBUCHUMOCTH IYTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JIBH>KEHHUH"

Pu3HUECKU NPAKTUKYM I10 TEME
"NU3mepenne yCKkopeHust
CBOOOAHOTO MaieHus" Win
"N3ydyeHue qBUKEHUS Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3ydyeHue ABUKEHUS Teja 110
OKPY>KHOCTH C IOCTOSIHHOM 1O
MOJyJIFO CKOPOCTBIO" Win
"HccnenoBaHue 3aBUCUMOCTU
nepuoja ooparieHusi KOHIIECKOro
MasiTHUKa OT €ro napaMerpos"”

https://m.edso00.ru/G1TOK9D60O

https://m.edsoo.ru/P4Q4M9V70

150

151

Du3HUECKU MPAKTUKYM 110 TEME
"M3MepeHne paBHOAECHCTBYIOLIEH
CHWJIBI TIPU ABM)KEHUHU OpyCKa 10
HAKJIOHHOM miockocTu" uiu
"IIpoBepka runoTe3sl 0
HE3aBHCHMOCTH BPEMEHU JABM)KEHUS
OpycKa 10 HaKJIIOHHOM MJIOCKOCTH
Ha 33JJaHHOE PACCTOSHHUE OT €ro
maccsl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIIT
YIPYTOCTH, BOSHUKAIOIIHUX B
npyXKHHE U Pe3NHOBOM o0pa3siie, OT
ux aedopmarun" unu "Mzyuenue
JBUKCHHSI CUCTEMBI T, CBA3aHHBIX

https://m.edsoo.ru/T9O8A9P5B

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

152

HUTHIO, IEPEKUHYTOHN Yepe3 JTETKU
omox"

Pu3HUECKU NPAKTUKYM I10 TEME
"N3mepenne ko3 huimenTa TpeHus
10 BEJIMYMHE YTIIOBOTO

ko3 puImeHTa 3aBUCUMOCTH
Frp(N)" wnu "MccnenoBanue
JBYDKEHUS OpyCKa 110 HAKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

k02 punreHToM TpeHus" WIu
"U3ydyeHue JBUKEHUS Ipy3a Ha
Bajly ¢ TpeHueM"

https://m.edso0.ru/Q2N1Z9F5F

153

154

Pu3NUECKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpaIlleHUs" WITN
"KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuil ynpyrocta'" uiu
"N3yueHue yCTOWYMBOCTU TBEPAOTO
TEJa, UMEIOLIETO IIOIAb OIOPHI"

DU3NYECKUN TPAKTUKYM 10 TEME
"M3Mepenne uMIrysbca Tesa mno
TOPMO3HOMY ITyTH" WU
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIETH STIEKTPOMOOUIIS 1
MOIIIHOCTHU CHJIBI TATH'" WK
"CpaBHEHHE U3MEHEHUS UMITYJIbCca
TeJa ¢ UMITYJIbCOM CHIIbI" WIIH
"UccnenoBanue coxpaHeHUs

https://m.edsoo.ru/O5M1B2R0OV

https://m.edso00.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H
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156

157

UMITYJIbCa MPU yIIPYTOM
B3aumozeiicteun" unu "Mamepenue
KMHETUYECKOW PHEPrUH Teja 110
TOPMO3HOMY IIyTH"

Du3HYECKUl IPAKTUKYM I10 TEME
"M3ydyeHue u30TepMUYECKOro
npoiiecca (PeKOMEH10BaHO
UCTIONBb30BaHUE IUPPOBOI
naboparopun)" win "U3ydenue
M30XOpHOTO Tpoliecca" uiun
"N3yuenune nzobapHoro nporecca"
wiu "[IpoBepka ypaBHeHUs
COCTOSIHUS"

PuU3HUECKUI MPAKTUKYM I10 TEME
"NU3Mepenne ynenbHOM
terwtoéMroctr" winn "Uccnenosanne
npoIecca OCThIBaHMS BelecTBa
niu "UccaenoBanne aguadbaTHOIO
npouecca" win "U3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUTIEHUS JKUIKOCTENH"

Pu3NUeCcKUil MPAKTUKYM 110 TEME
"M3y4ueHne 3aKOHOMEPHOCTEN
UCHIapeHus )KUIKocTel" nin
"N3mepeHue yaenbHOM TeIIOThI
raByieHus gpaa" win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX APOB" WIN

https://m.edsoo.ru/I6C5P7G6C

https://m.edsoo.ru/J8C7B2W8D

https://m.edso0.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N
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159

160

"N3mepenne abcomroTHOM
BJIQYKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MOMEIIEHUHU".
N3mepenue ko3 durmenrta
MMOBEPXHOCTHOTO HATSIKEHUS

DU3NYECKUI TPAKTUKYM 10 TEME
"HabntoieHue npeBpalieHus
SHEPTHUH 3apsHKEHHOTO
KOHJIEHCATOpPa B SHEPTHUIO
U3JTYYEeHHS CBETOMOAA" WITH
"M3ydyeHue npoTekaHus TOKa B
LIETH, CoJiepKalei KonaeHcaTop"
unu "Pacnpenenenue pa3HoCTU
HNOTEHIIMAJIOB (HAMPSKEHUS ) IPU
MOCJIEIOBATEILHOM COEIMHEHUN
KOHJIEHCATOpOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue CMEIaHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"N3MepeHue yAeIbHOro
COIPOTHUBIIEHUS IPOBOJHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TOKa OT HAMPSDKEHUS J1s1 JIaMITBI
HaKaJIMBaHUs"

Du3NUECKU PAKTUKYM I10 TEME
"HaOuroteHue anekTponun3a’ uim
"U3mepenue 3apsna
OJIHOBAJIEHTHOT'O MOHA" WJIN
"HccneqoBanue 3aBUCUMOCTH

https://m.edso0.ru/D0Z5T3X7H

https://m.edso00.ru/Y607B2K7N

https://m.eds00.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

161

162

163

164

165

166

COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temneparypbl" unn "CHsATUE BOJIBT-
aMIIEPHOI XapaKTEpUCTUKU quoja”

PeseprubIil ypok. O600mIeHIE 1
CUCTEeMAaTH3alMs 3HAHUI TT0 TeMe
"Kunematuka"

Pesepubliil ypok. O60011eHIE 1
CUCTEeMAaTH3alus 3HAaHUI 10 TeMe
" lunamuka"

PesepBHelit ypok. O600IeHNHE 1
CUcTeMaTn3anuia 3H&HI/II>1 I10 TCMC
"CraTtuka TBepa0ro Tena'

PesepBHelIit ypok. O6001IeHNE 1
cUCTeMaTH3alus 3HAaHUH 10 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"OcHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
Teopun"

PesepBHeiit ypok. O6001IeHNE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"Tepmonunamuka. TemnoBbie
MaIuHb"

https://m.edsoo.ru/C901M5N6L

https://m.edso0.ru/J3X7B7Z27Z

https://m.edsoo.ru/W9Z22G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

https://m.edso0.ru/D7Q5Y9Y9E

https://m.edsoo.ru/I9N3R20Q4D

167

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTU3alus 3HaHUH [0 TemMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3o0BbIe epexoibl"”

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

PeseprubIil ypok. O6001IeHIE 1

168 CUCTEMATHU3AaIUs 3HAHUN 10 TEME 1 https://m.edsoo.ru/H8H5W3K5X
"Onextpuueckoe noiue"

PeseprubIil ypok. O600mIeHIE 1
169 CUCTEMATHU3AIN 3HAHUH IT0 TEME 1 https://m.edsoo.ru/X8K1U9C2B
"IToCTOSAHHBIN 2JIEKTPUUYECKUH TOK"

Pesepubliil ypok. O60011eHIE 1
170 CUCTEeMAaTH3alus 3HAaHUI 10 TeMe 1 https://m.edso0.ru/O2E1T1H4Z
"ToKM B pa3Iu4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

170 8 16


https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KITACC

KoaudecTBO 9acoB

Ne Hara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3yuyeHusi oOpas3oBaTesibHbIE pecypchl
padoThI padoTsbI

BzaumMmopeiicTBrEe TTOCTOSTHHBIX

1 MATHHITOB 1 HIPOBOITHIOB ¢ 1 https://m.eds00.ru/G5G8C2G9D
TOKOM. MarHuTHOE II0JI€E.
['unore3a Amnepa
BexTop MarHuTHON MHAYKIIMH.
I1 CyIepno3

2 PHHIHIT CyTT pn“ i 1 https://m.eds00.ru/P4Q2U9F4X
MarHUTHBIX noiel. Jlnauu
MarHUTHOW MHIYKIIHH
M

3 ATHHTHOE TIOJIE POBOITIKE € 1 https://m.edso0.ru/X4C5V6P3G
TokoM. OnbIT Dpcrena
C A .

4 118 AMIEPa, €6 Hatlpas/IeHie 1 1 https://m.eds00.ru/QOM4X1X6J
MOJTYJIb

5 Pewmenue 3amau 1 https://m.edsoo.ru/P3Z0L00O0R
IT €HeHHe 3aKoHa A .

6 PHMEHCITHE 3aKoHa AMriepa 1 https://m.edsoo.ru/D812U2U00
DIeKTpOU3MEpHUTEIbHBIE TPHOOPHI
Cuna Jlopenna, €€ HanpaBiIeHUE U

o . 7|

7 MOy . JIBIKCHHE 3apsKCHHOM 1 https://m.edso0.ru/X604U7R8A
YaCTHUIIbI B OJTHOPOTHOM
MarHUTHOM II0JIE

8 Pemenne 3amau 1 https://m.eds00.ru/K910C6Q3C

9 PaGora cwiel Jlopenna 1 https://m.edso0.ru/P7F8TOCS8S

10 Pemenue 3amau 1 https://m.edsoo.ru/D8SM2R618Q

11 Mar"uTHOE I10JI€ B BEIL[ECTBE. 1 https://m.edso0.ru/P9M6E0O3R7X



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

deppoMarHeTHkH, rnapa- u
JTUaMarHeTUKH

OCHOBHBIE CBOUCTBA

12 dbeppomarnetukoB. [Ipumenenne https://m.edso00.ru/Q3Y8U3H5C
dbeppoMarHeTUKOB
P

13 | CHICHHE SAAAT MO TEME https://m.eds00.ru/MAOOWSB2A

MarnurtHoe moie

P

14 » CHICHIE 3L TIO TeMe https://m.edso0.ru/RSN210VAX

MarnurtHoe moie

SIBiIeHME 2IIEKTPOMArHUTHOM

15 uHaykuuu. [lotok BekTopa https://m.edso0.ru/V9X7S809H
MAarHUTHOW UHAYKLIHHU

16 OJ1C uHAYKIIII https://m.edso00.ru/C7Y3Q5D1F
3 o

17 AKOH STCKTPOMATHHTHOM https://m.eds00.ru/E906Q0SA4L
nHaykunn Papanest

18 Brixpesoe sniektpiieckoe nose. https://m.edso00.ru/L9Z2D704J]
Toxu dyxo
OJIC MHAYKIMU B ABUKYIIAXCS

19 https://m.edso0.ru/W2J812Z4G
HpOBOI[HI/IKaX

20 Pemenue 3amau https://m.edso0.ru/J1Q9J0B6A

21 [TpaBumo Jlenma https://m.edso0.ru/K3G3zZ5X5D
WNunyktuBHOCTh. Kartymika

22 WHYKTUBHOCTH B IETH https://m.edsoo.ru/D6M2P8B2M
IIOCTOAHHOTI' O TOKa

23 Asnenue camons ki, S/1C https://m.edsoo.ru/H711C9E5J
CaMOUHTYKITHH
2

24 HEPIHA MATHITHOTO HOJIA https://m.eds00.ru/C5L8W1D8Q

KaTyHIKHU C TOKOM.



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q

25

:‘)J'ICKTPOMaFHI/ITHOG I10JI€

Penrenue 3anau

https://m.edso0.ru/B8G2R3W3M

26

O060011IEHNE U CUCTEMATH3AIUS
3HAHUH 110 TeMe
"DnexTpoauHaMuka"

https://m.edsoo.ru/F5F1V2D7C

27

28

29

Kontponbhas pabora 1o teme
"DnexkTpoaguHamMuka"

Konebarenpnasa cucrema.
CBoOoHBIE KOJIE0aHMs.
["apmonnueckue konebaHus
KunemaTtnueckoe U TMHAMHUYECKOE
OIMHCaHKE KOoJIeOaTeIbHBIX
IBIDKEHUHU

https://m.edsoo.ru/KOT5M2Y 1S

https://m.edsoo.ru/S8ESHOK6F

https://m.edso00.ru/A6S901V4Q

30

31

DHEpPreTUYecKOe ONMUCAHUE.
BI)IBOI[ JUHAMHUYCCKOT'O OITMCAHUS
TFapMOHHYECKUX KOJICOAHMIA U3 UX
OHEPTCTUUCCKOTO U
KHHEMATU9IECKOTO OMTUCAHUS

Ammuntya v ¢aza KonebaHui

https://m.eds00.ru/O4S4H7T5X

https://m.edso00.ru/TOISC1Y1I

32

33

34

[Tepnon u yacTora Kosie0aHUH.
[Teproa MabIX CBOOOIHBIX
KoJIEOAHHMI MaTeMaTHYECKOTO
MasTHUKA. [lepron cBOOOIHBIX
KOJIeOaHUH MPY>KUHHOTO MAasTHUKA

3aryxaromue KoneOaHusl.
BrinykaeHHbIe KoeOaHusl.
Pesonanc

ABTOKOJIEOaHUS

https://m.edsoo.ru/U7S4U5V2L

https://m.edso0.ru/I5D3X5G2P

https://m.edso00.ru/Z3A8VOM2T



https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T

35

36

37

Penrenue 3amau
VYpok-koHpepeHIus
"MexaHH4eCcKHe KoJeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaXx"
O000111eHNE U CHCTEMAaTH3aLIH
3HaHUM 110 TeMe "MeXxaHndeCcKHue
KosicOanus"

https://m.edsoo.ru/JIW1A1F4P

https://m.edsoo.ru/HOH4S6K4A

https://m.edso0.ru/LOO0D1X9R

38

DNEeKTPOMAarHUTHBIE KOJICOaHMS.
KonebaTenbHblil KOHTYp

https://m.edsoo.ru/B7D6D5C1R

39

40

41

42

43

44

45

®opmyina Tomcona. CBs3b
aMIUTUTYIbI 3aps/ia KOHIeHcaTopa
C aMHJII/ITy,Z[OI\/'I CHJIbI TOKA B
KOJIe0aTeIbHOM KOHTYpE

3aKOH COXpaHEHHUs YHEPTUH B
ueanbHOM KoJiebaTeTbHOM
KOHTYpe

3aryxarollye 3JIeKTPOMarHuTHbIE
Kosie0aHus. BeiHyX/1eHHBIE
AIIEKTPOMArHUTHBIE KOJICOaHUS

IlepemenHsIit TOK. Pesucrop u
KOHJIEHCATOp B LIENU [IEPEMEHHOTO
TOKa

Karymka MHIyKTUBHOCTH B LIENIU
MIEPEMEHHOT0 TOKa

3akoH OMa AJ1s1 DJIEKTpUYECKOU
L[N IEPEMEHHOTO TOKA
MOIHOCTE TEPEMEHHOI0 TOKA.
AMIUTMTYTHOE U JIEUCTBYIOIIICE

https://m.edsoo.ru/K2F8R9L3D

https://m.edsoo.ru/O4A0N2Q7R

https://m.edso00.ru/T4TOM5U9D

https://m.edsoo.ru/E1E4R7V5Y

https://m.edso00.ru/X6Z015P10

https://m.edsoo.ru/Y618M8K3U

https://m.edso00.ru/A7M2G9T4J



https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

3HA4YCHHC CHJIBI TOKA U

HATIPSDKEHUS
46 Pe3oHaHC B 35IeKTpUYeCKOH TeTH https://m.edsoo0.ru/T1IW3T2P9B
47 Pemenue 3anay https://m.edsoo.ru/FOY4J4Z4P
NneansHbiif TpanchopmaTop.
48 HpomssozctBo, nepeiata n . https://m.edsoo.ru/Y2Q1A4U8R
noTpedIeHUE IIEKTPHUUECKOI
SHEPTUU
DKOJOrHYecKue PUCKHU MpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
49 Kynbrypa ncnons3oBanus https://m.edsoo.ru/O6L3K0DOL
AJIEKTPOIHEPTUU B TIOBCETHEBHOMN
JKU3HU
50 Pemenue 3amag https://m.edsoo.ru/A4X6R4Q4F
51 Pemenue 3amau https://m.edsoo.ru/I4E9R7F2G
O000111eHrE U CUCTEMATU3ALIIS
52 3HAHHH 110 TEME https://m.edsoo.ru/R9Y4Q4B2V
"DneKTpoMarHuTHeIE Kosebanus"
MexaHn4eCcKHue BOJIHBI.
53 XapakTepruCTUKA MEXAaHUYECKHUX https://m.eds00.ru/Q6I8ROI7G
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/V3Y3L1K7I
55 3ByK. XapaKTEpUCTUKH 3BYyKa https://m.edsoo.ru/BOL4I6H3L
Wndpa3Byk u yabTpa3ByK.
56 [llymoBoe 3arpsi3HEeHHE https://m.edso0.ru/F8G8O0CIN
OKpY KaroIieu cpeabl
57 Pemenue 3amau https://m.edsoo.ru/02D5B1L0H
58 DJEKTPOMarHuTHbIE BOJIHBI. https://m.edso0.ru/Z1J4J3U2M



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M

59

60

61

62

63

64

65

66

67

I/IanyquHe QJICKTPOMArouTHBIX
BOJIH

3Hepr1/m BHGKTpOMaFHI/ITHI)IX
BoJid. CBoMicTBa
AJEKTPOMATrHUTHBIX BOJIH

[IIxana 3meKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue PIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY
[IpuHUIIBEI paTuoOCBA3U U
TeneBuaeHus. Paguonokarus.
DNeKTpOMarHUTHOE 3arpsi3HEHNE
OKpYKaroIlIei cpepl
KonTponbhas pabota mo Teme
"Konebanust 1 BOTHBI"

CaeT. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHEHUsl CBETA
Pemenue 3anau Ha npuMeHeHHE
3aKOHa MPSAMOJIMHEHHOTO
pacnpocTpaHEHHs CBETa
Otpaxxenue csera. [Tnockoe
3epkasio. Chepuueckoe 3epkano
[Ipenomnenue cBera.
AOGCOIOTHBIN U OTHOCUTEIBHBIH

MOKa3aTCJib MPCIIOMIICHUS. IToxHoe

BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHETO OTPa)KECHHUS

Pemenue 3axau Ha npuMeHeHHE

https://m.edsoo.ru/A5VOF4E7T

https://m.edsoo.ru/L4L9D8C2P

https://m.edso0.ru/R4T3L4Z6R

https://m.edso00.ru/lI6T7C3N9G

https://m.edsoo.ru/DOI3C5N8P

https://m.eds00.ru/O9N8Y4X4R

https://m.eds00.ru/G3P8G0T2Y

https://m.edsoo.ru/Q91503F2]

https://m.edsoo.ru/A6DOF409A



https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A

3aKOHOB OTPAXCHUA U
MMPCJIOMJICHUA CBCTA

Xon nydeit B mpusme. Jucnepcust

68 cBera. CloXHBIN cocTaB 6esoro 1 https://m.edso0.ru/Q2P002F4H
cperta. [lBer

69 Jliiser. (DOKYCHOE paceTOAHIE i 1 https://m.edsoo.ru/A2B2A5X1H
OIITHYCCKas CUjia JINH3bI
[Toctpoenne n300pakeHUii B

70 JIMH3aX U UX CHCTEMaX. 1 https://m.edsoo.ru/W5Y6A8H3F
VYBenuueHue JINH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 n300paKeHH, TTOITY4aeMBbIX C 1 https://m.edsoo.ru/C4S1H1Y4A
MTOMOIIIBIO JINH3

72 I'ma3 kak onTuyeckas cucreMa 1 https://m.edsoo.ru/M8L4Q8H2D
Pemenne 3anau. IIpeneinst

73 MIPUMEHUMOCTH FEOMETPUYECKON 1 https://m.edsoo.ru/I5Z7R114B
OIITUKHU

74 (CKOpOCTE CBETa I METOIH ee 1 https://m.eds00.ru/E3Y8UBDON
HU3MEpEHUs

75 Hucniepcus cera https://m.edsoo.ru/V4I18Z3L5R

76 Wurepdepenmus ceeta https://m.edso00.ru/01S4W8X9K
KOI‘epeHTHBIC UCTOYHUKH.

77 YcaoBus HaOTIOICHHS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau 1 https://m.edso0.ru/R2C2G9L 9S

79 [TpumeHeHne uHTEpPEpeHIINN 1 https://m.edsoo.ru/B7N6R7PIR

80 Hudpakuus cBeta 1 https://m.edso0.ru/02Q3C428U

81 Hudpakimonnas pemerka. 1 https://m.edsoo.ru/Y5X5D1W8P



https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P

82

YcnoBue HaOIIOEHUS TI1aBHBIX
MaKCHUMYMOB

Pentenue 3amau

https://m.edsoo0.ru/G8UQS3X8C

83

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

https://m.edsoo.ru/L1A1Y8I8I

84
85

86

87

88

89

90

91

92

Penrenue 3anau
CBeTOBBIC SIBJIICHUS B IPUPOJIC

O000111eHrE U CUCTEMATU3ALIHS
3gaguii mo teme "Onruka"

KonTponbhas pabota no teme
«OnTuka»

FpaHI/IHI)I HpI/IMeHI/IMOCTI/I
KJ1aCCUYECKOH MEXaHUKH. 3aKOHBI
BJ'IGKTpO)II/IHaMI/IKI/I nu HpI/IHHI/IH
OTHOCHUTEIBHOCTH

[ToctynaTel cnenuuaibHON TEOPUU
OTHOCUTEJIHLHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOM
unTepnai. [IpeoOpazoBanus
Jlopenua. YcnoBrue NpUIUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/1JICHHUE
BPEMEHU U COKPAILCHUE JJIMHBI
OHeprus U UMIYyJIbC
PENATUBUCTCKON YaCTHUILIBI

CBsI3b MaccChl ¢ SHEPTUEH U
UMITYJIbCOM PENIITUBUCTCKOM
YaCcTULIbI. DHEPIUsl MOKOS

https://m.edsoo.ru/I7U2E3M7K

https://m.edso00.ru/K2T9L2Z0F

https://m.edso00.ru/C6Y8K3D3D

https://m.edsoo.ru/POF9V1I2P

https://m.edso00.ru/G6M2L6T2I

https://m.edso0.ru/P6 A3C4W2K

https://m.edso0.ru/I0C7P4P0OY

https://m.edsoo.ru/E2W3L5P4N

https://m.edsoo.ru/D5Z0N7F8G



https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93 PaBHOBECHOE TEIJIOBOE M3TyUEHUE 1 https://m.edsoo.ru/B616RIHGE

94 3akoH cMenieHus BuHa https://m.edsoo.ru/EIM0OB2A0ON
r M. I .

95 ATOTEsa Flatiea © IeBatrax 1 https://m.edsoo.ru/P115H6J3F
DOTOHBI

96 DHeprus ¥ UMNyJbe GporoHa 1 https://m.edsoo.ru/R6MIPORIV
) .0 A.T.

97 0T0>bdext. Ombrot 1 https://m.edsoo.ru/G2P8C3J87
CroneroBa. 3akoHsl poTordpdeKTa
VYpaBHeHne DWHIITEWHA 15

98 dororddekra. "KpacHas rpanuma" 1 https://m.edsoo.ru/C4C3P5U8K
doroapdexra

.0 I1. H.

99 Aapnerne caeta. OmbITe! 1 https://m.edsoo.ru/A9EIM7X3N
Jlebenena

100 BonHOBEIE CBOCTBA YaCTHIT 1 https://m.edsoo.ru/Y8X4J4A9M
Bomnsl e bpoins. JlnuHa BOIHBI

Bpoti 0

101 AC PO PAMEPHT O5IaCTH 1 https://m.eds00.ru/E1Y1B527G
JIOKAJTM3alMK JABHKYIIEHCS
JACTHIIBI
K i .

102 OPHIYCRYIPHOBOTHOBOR 1 https://m.edso0.ru/N4BOX9Y8Z
JyaTi3M

103 JUGPAKLUILS SICKTPOHOB Ha 1 https://m.edsoo.ru/LOK8HAE7TW
KpHCTaIax
Crenuduka nsmepeHuit B

104 Mukpomupe. COOTHOIIECHUS 1 https://m.edso00.ru/10Z9S9A0W
HeomnpeaenénHocrel [elizenbepra

105 Pemenue rpaguueckux 3amau https://m.edsoo0.ru/P2D8Y5T3M

106 Pemenne pacuéTHbIX 337124 https://m.edsoo.ru/ROF6H2Z2I
KonTtpo 0 :

107 HIPOIRTIA PEBOTA TO TEMAM 1 https://m.eds00.ru/OSWIRSTS)

"Ocnossl CTO",



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

108

109

"KopnyckynsipHO-BOJTHOBOM
nyanuzm"

OIBITEL IO UCCIIETOBAHUIO
cTpoeHus aroma. [Inanerapnas
mojenb atoma Pesepdopaa

IToctynatel bopa

https://m.edso0.ru/N2S2T204T

https://m.edsoo.ru/\V9DIK7GOM

110

111

112

113

Bunsl cnektpoB. CriekTp ypoBHEM
SHEPTrUu aromMa BoAOpoaa
CHoOHTaHHOE U BBIHYKIEHHOE
M3JIy4eHHUE CBETA

Jlazep

Hyxknonnas mozens siapa
I'eiizenOepra-MBanenko. 3apsia u
MaccoBO€ 4KCIIOo sapa. M30Tonsl.
PannoakTuBHOCTH

https://m.edsoo.ru/S6H905N3V

https://m.edso0.ru/P4C1J804M

https://m.edsoo0.ru/D9P9J8B1K

https://m.edsoo.ru/I8J6K7E5N

114

3aKOH paJInOaKTHUBHOI'O PacCIajia.
CBoiicTBa HOHU3UPYIOILETO
u3iydyeHus. Bnusaaue
PaIOAKTUBHOCTHU Ha )KUBbIE
opranusmsl. [lozumerpus

https://m.edsoo.ru/U2W1K6N5N

115

116

DHeprus CBsA3U HyKJIOHOB B S7pe.
SAnepubie cuibl. Jlegext macch
anpa. Slnepusie peakuuu. S nepHsie
peaktopsl. [IpoOraembl
YIIPABIISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKHUE aCIIEKThI
pa3BUTHUSA ANCPHOM SHEPTETUKU

Mertobl peructpanuu u

https://m.edso00.ru/14021100J

https://m.edsoo.ru/H7W512M8U



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U

117

HCCIIEIOBAHUS AJIEMEHTAPHBIX
yacTtull. DyHgameHTanbHbIe
B3aUMOJIEWCTBUS. baproHsl,
ME30HBI H JICITOHEL.
[Ipencrasnenne o CtannapTHOM
Mo enu. KBapk-rimtooHHass MOAENb
aJpOHOB

du3uka 3a npeaenaMmu
CrannaptHoit mogenu. Témuas
MaTtepusi U TEMHask SHEPTHUS.
EnuHcTBO pmznueckoit KapTHUHBI
Mupa

https://m.edsoo.ru/Z2Q9U3C6Y

118

Oranbl pa3BUTUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

https://m.edsoo.ru/NOR8I1G1M

119

120

121

122

123

[TprMeHNUMOCTb 3aKOHOB (PU3HKH
JUTsE OObSICHEHUSI TIPUPO/IBI

KOCMHUYECKHX 00BEKTOB. MeTOIbI
ACTPOHOMUYECKUX HCCIIEA0BAHUI

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, PaJAMOTENIECKOIIBI,
BHeaTMoc]epHast aCTpOHOMHUS
Bup 3Bé3anoro neda. Co3e3ausi,

SIpKHE 3BE3/IbI, TUTAHETHI, X
BHIMMOE IBIKEHUE
Conneunas cucrema. CoJHIIE.
ConueyHast akTUBHOCTb.
Uctounuk suepruu CosHia u
3BE3]

3BE3/bI, X OCHOBHEIE

https://m.edsoo.ru/lI7Q8F6Q6Y

https://m.eds00.ru/C4X00Q6YOW

https://m.eds00.ru/N1Z1T9VIK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6U8P20



https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O

124

125

126

127

128

129

130

XapakTepUCTUKU. J{narpamma
"CHeKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

3Be3 bl TIaBHOU
MOCJIEJOBATEILHOCTH

BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPEeACTaBIEHUS O
MPOMCXOXKAECHUU U IBOJIIOLIUH
CoHita 1 386311, DTanbl )KU3HA
3BE3N

Mneunsiit [Iyte — Hama
I'amaxkTnka. TUIIEI rajJakTHK.
UEpHbie AbIpHI B siIpax rajlaKTUK

Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab0:ma.
Teopus bosbmoro B3peIBa.
PennkroBoe n3nyuenue

MacmrabHast CTpyKTypa
Bcenennoii. MeTarajlakTuka

Hepeménnsie mpoOiieMbl
aCTPOHOMUU

@uU3NYECKUN PAKTUKYM I10 TEME
"UccnenqoBaHnue MarHUTHOTO ITOJIS
IMOCTOSSHHBIX MarHUTOB' HMJIN
"UccaenoBaHue CBOMCTB
beppoMarHeTUKOB" UIH
"HccnenoBanue aeiicTBUS
MMOCTOSTHHOTO MarHUTa Ha PamKy C
TOKOM"

https://m.edsoo.ru/S5HOM6S0V

https://m.edsoo.ru/M3M5Y0C8W

https://m.edsoo.ru/ESDOC5F6B

https://m.edsoo.ru/O9R8WIY 1Y

https://m.edso00.ru/Q4F3H3L4K

https://m.edsoo.ru/O6N5DOX7M

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

131

132

DUBNYECKUI TPAKTUKYM T10 TEME
"N3mepenue cuibl AMriepa nim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiibl TOKa" WK
"OmnpeneneHre MarHUTHON
MHAYKIIUY HA OCHOBE U3MEPEHUS
cuiiel Ammepa"

@uU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON UHAYKIUN"
unu "Onpenenenue HHAYKIUNA
BUXPEBOTO MarHUTHOTO 101"

https://m.edsoo.ru/\V7S7N9F2P

https://m.edsoo.ru/P2L3A0D3N

133

134

135

136

@uU3NYECKU PAKTUKYM I10 TEME
"HccnenoBanue IBIEHUS
camouHaykiuu'" mwim "COopka
MOJICIIN 3JIEKTPOMArHUTHOTO
reHeparopa"

@U3HYECKHI MPAKTUKYM TI0 TEME
"N3mepenue meproia CBOOOTHBIX
KOJIeOaHWIl HUTSTHOTO U
MPY>KMHHOT'O MasiTHUKOB"

Pu3nyecKuil MPaKTUKYM 110 TEME
"[IpeoOpa3zoBanue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

DU3NYECKUM IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOToO
TOKa 4epe3 MOCIIEI0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKY U pe3ucTop” wiu

https://m.edsoo.ru/VV4AN3VOD9A

https://m.edso0.ru/T8U7R4X6L

https://m.edso00.ru/G6J5Z1B2E

https://m.edso0.ru/D3P8AOX6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

137

138

139

140

141

"UccnenoBanue paboThI
HCTOYHHUKOB CBETA B LIEIH
MEepEMEHHOT0 ToKa"

OU3NYECKHUI TPAKTUKYM T10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

@U3HYECKUI MPAKTUKYM II0 TEME
"M3mepenune nmokazartens
MIPEJIOMJICHUS CTEKIIa" WIn
"[Tonyuenne n300pakeHHs B
CUCTEME U3 IJIOCKOTO 3epKajla U
JTUH3B"

OU3NYECKHUI TPAKTHUKYM I10 TEME
"UccaenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMepe KUAKUX
nuH3)" wim "U3mepenue
(hOKYCHOTO PACCTOSTHHS
paccenBarOMMX JTUH3"

Pu3nyecKuil MPaKTUKYM I10 TEME
"HaGmronenue nudpakmu,
UHTEp(EPEHIIMU U TTOJIAPU3ALUU
cera”

@u3nYeCKUil MPAKTUKYM I10 TEME
"OnpenenacHue UMITyJIbca U
SHEPrUM PENSITUBUCTCKUX YaCTHULL
(o dororpadusiM TPEKOB
3apsDKCHHBIX YaCTHL] B MATHUTHOM
nosie)"

https://m.edsoo.ru/D8F2V2Z79S

https://m.edsoo.ru/H4K414MOK

https://m.edso0.ru/H4C3S0K5V

https://m.edsoo.ru/N3M1B5H4B

https://m.edsoo.ru/F9D5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

142

143

DUBNYECKUI TPAKTUKYM T10 TEME
"N3mepenue nocrossHHoM I lnanka
Ha OCHOBE HCCJIEIOBAHUS
dororddekra" win
"UccnemoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO OT
HanpspKeHus"

@uU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3pexEHHOTO aTOMAPHOTO
BOJIOPO/Ia ¥ U3MEPECHUE
nmocTostHHOM Punbepra”

https://m.edso00.ru/B6Y1T9C2U

https://m.edsoo.ru/T5NOJ9D6N

144

145

@uU3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue paaioakTUBHOTO
(hoHa C UCTIOTB30BAHUEM
nosumertpa" unu "U3ydyenue
HOMJIOIIEHHsI OeTa-4acTHIl
antoMuHueM"

@uU3NYECKUN PAKTUKYM I10 TEME
"HaOmronenus 38€34H0T0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH TSI ONIPEACIICHUS
MOJI0KEHHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Mnosymapus
U ApKUE 3BE3BI" WIN
"Habmronenus B Teneckor JIyHsl,
TJIaHET, TYMAHHOCTEHN U 3BE3THBIX

https://m.edsoo.ru/Q2D701P3J

https://m.edsoo.ru/NOX0OMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

146

147

148

149

150

151

ckoruieHuin"

O0001IeHE ¥ CUCTEMAaTH3 Al
3HaHui. Ponb ¢puzuku u
ACTPOHOMUU B 9KOHOMHUYECKOI,
TEXHOJOTMYECKOM, COLIMATBLHON U
ATUYECKOH chepax nesaTeIbHOCTH
YyeJIoBeKa

O0001IeHNE ¥ CUCTEMATA3AIIHUSA
3HaHui. Ponb 1 MecTo pu3uku u
aCTPOHOMUH B COBPEMEHHOM
HAyYHOU KapTUHE MHUpa

O0001IeHNE ¥ CUCTEMATA3AIIHUSA
3HaHui. Ponb pusmdeckoit reopun
B (DOPMUPOBAHUU TIPEACTABICHUIN
0 (hu3nyecKor KapTUHE MUPA,
MecTO (PU3MUECKON KapTUHBI MUpa
B O0IIIEM psIZTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O MPUPOJIE
O060061IeHne 1 cucTeMaTu3anus
3HaHui o teme "Krunemaruka"

O00011eHNEe U CHCTEMATU3 AL
3HaHui mo teme "Kunematuka"

O06o01IeHre u cucTeMaTru3aus
3HaHui no Teme "J[uHamuka"

https://m.edsoo.ru/T7S7TU5A9F

https://m.edsoo.ru/D3X0E9J8F

https://m.eds00.ru/0O9Z3W6E2M

https://m.edso00.ru/S0X9P3D3B

https://m.edso00.ru/A3P8X2K5G

https://m.edsoo.ru/X2C7H4U4 X

152

O000111eHIE U CUCTEMATH3ALIUS
3gaHuit mo teme "Cratuka
TBep0ro Tena'

https://m.edsoo0.ru/T7D1M4U7C



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C

153

154

155

156

157

158

159

160

161

O0001IeHE U cCUCTEMAaTH3alIHS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

O0001IeHNE ¥ CUCTEMATA3AIIHUSA
3HaHuM 1m0 TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUYECKON
teopun"

O0001IeHNE ¥ CUCTEMATA3AIIHUSA

3HaHW# 1o TeMe ""TepmMoanHaMuka.

TenmoBbie MalIMHET"

O0o001IeHre B CUCTEMATH3 IS
3HaHUU 1O TeMe "ArperatHble
cocTosgHus BenrecTsa. @a3oBbIe
nepexomanl"

O06001IeHE ¥ CUCTEMATA3 Al
3HAHUH MO TeMe "DIEeKTPUIECKoe
mmose"

O0001IEHNE U CUCTEMATHA3AIMS
3gaHuii mo teme "TlocToAHHBIN
ANEKTpUYECKUil TOK"

O06o001IeHNE U CHCTEMATH3aIUs
3HaHuM 1m0 TeMe "Toku B
pa3iInuHbIX cpeaax”

O000111eHIE U CUCTEMATH3ALIUS
3HaHUM 110 TeMe "MarauTHoe
moje"

PesepBHbIil ypok. O60011IeHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME

https://m.edsoo.ru/W1J3T0D8O

https://m.edsoo.ru/F3F6A8Q5I

https://m.edsoo.ru/T1C9Z6Y9J

https://m.edsoo.ru/Y9J8J3B9G

https://m.edso0.ru/P3V2N4G70Q

https://m.edso0.ru/R1IE6M5LOT

https://m.edso0.ru/H1K30Q204W

https://m.edsoo.ru/W5D2V6S7W

https://m.edsoo.ru/B3F705C1F



https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

162

163

"DnekTpoMarHuTHas MHIYKIUs"

PesepBubIil ypok. O600111eHHE H
CUcreMaTtui3almda 3HaHI/II\/JI 110 TCMC
"Mexanndeckue Koinedanus"

PesepBHeIit ypok. O600IICHNE U

CHUCTEMAaTU3aluAa 3HAHUM 110 TEME

"JyeKTpOMarHuTHbIE KoseOaHus"

https://m.edsoo.ru/E1Y1A2HIL

https://m.edsoo0.ru/F8S9P7F8V

164

PesepBHbIit ypok. O6001ICHNE U
CHUCTeMAaTH3aIHsI 3HAHHUH 110 TeMe
"MexaHu4eckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/I7TR6C5M4A

165

166

167

168

169

PesepBHbIii ypok. O6001ICHNE U
cUCTEMaTH3allMs 3HAHUH 110 TeMe
"Onruka"

PesepBHbIit ypok. O6001IeHNE U
CUCTEMaTH3aIMs 3HAHUH 110 TEME
"Ocnosl CTO"

PeseprubIil ypok. O60011IeHNE H
CHCTEMaTH3aIus 3HAHHUH 110 TeEME
"KopnyckynsipHO-BOJTHOBOM
Tyanusm"

PesepBHbIit ypok. O600IICHNE U
cUCTeMaTu3alus 3HaHU 10 TeMe
"®duzuka atroma"

PesepBHbIit ypok. O6001ICHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3rka aTOMHOTO siApa 1
AJIEMEHTAPHBIX YacCTHUII"

https://m.edsoo.ru/M4W5I15R8V

https://m.edsoo.ru/VV9Z5U6P9N

https://m.edsoo.ru/0O2U5X7K40Q

https://m.edsoo.ru/U1Q9R3S8P

https://m.edso00.ru/BOY1C2P30Q



https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/V9Z5U6P9N
https://m.edsoo.ru/O2U5X7K4Q
https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/B0Y1C2P3Q

PeseprHbIil ypok. O6001ICHHE 1
170 CHCTEeMaTU3alKs 3HAHUHI 110 TEME
"OnemeHTs! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16

https://m.edsoo.ru/S5R2W9F7G



https://m.edsoo.ru/S5R2W9F7G




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MECTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOW KapTHUHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IIPAKTUYECKON JEATEIbHOCTH JIIOIEH

10.2

VY4uuTeIBaTh TpaHHULBl NPUMEHEHUS H3YYEHHBIX (GU3NYECKUX MOJelnei:
MaTepHajabHasi TOUKa, MHEpLHMaIbHAas CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX TeEll,
TOYEUHBIN 3JIEKTPUUYECKUIA 3apsil — IPU PeLIeHUH PU3NUECKUX 3a/1au

10.3

PacnioznaBath pusnyeckue siBiaeHus (IPOLECCHl) U OOBICHATh X HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHUs
BEIIECTBA M DJEKTPOJMHAMUKHM: PaBHOMEPHOE M PpaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWXKEHHE, CBOOOJHOE TNaJeHHe Tel, IBI)KEHHE 110
OKpPY>KHOCTH, WHEpUHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Ten
OpU HarpeBaHuM (OXJIaXJEHUHU), TEIJIOBOE pPaBHOBECUE, HCIApEHUE,
KOHJIEHCAllUs, IJIaBJIEeHHE, KPUCTAJUIM3ALUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
HOBBIILIEHHE JIABJICHUS I'a3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEX]ly NapaMeTpaMu COCTOSHUS raza B W30Mpolieccax; 3JIEKTpU3aLus Tell,
B3aMMOJEHCTBHE 3aps 0B

10.4

10.5

10.6

OnuceiBaTh MEXAaHUYECKOE ABHKEHHE, UCHOb3Yysd (PU3MUECKUE BEINYHUHBI:
KOOPJAMHATA, IyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ TeJla, KHHETHUYECKas DHEPIus, IOTCHLUHUAIbHAs DJHEPIHsd,
MexaHHueckass pa0boTa, MeXaHWYecKas MOIIHOCTb; TIPU  ONUCAHUH
NpPaBUIBHO TPAaKTOBAaTh (PM3UUECKUN CMBICT HCIOJIb3YEMBIX BEIMYHMH, UX
0003HAYeHHUS M EAMHUIIBI, HAXOAWUTh (POPMYIIBI, CBS3BIBAIOIINE ITAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMH BETMYMHAMUA

OmnuceiBaTh M3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBHIC SIBICHHS,
UCTIONB3Ysl (PU3NUECKHUE BEIWYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeIHsIs
KUHETHYECKast SHEPrus Xa0THYECKOTO JBYDKCHUS MOJIEKY,
CpeAHEKBaJIpaTU4yHas  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHeprusi, pabora rasa, KO3(pQUIMEHT IOJIE3HOTO JCUCTBUS
TETJIOBOTO JIBUTATENISl; TIPH ONMCAHWHU TPABUIBHO TPAKTOBATHh (PH3MUECKUIA
CMBICIT MCIIOJBb3YEMbIX BEIWYMH, UX OOO03HAYCHUS M COUHUIBI, HAXOAUThH
(GopMyJIBI, CBS3BIBAIOIINE JaHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AIIEKTPHUYECKHUE SIBICHUS (TIPOLIECCH), UCMONB3YS (H3MUECKUE BEIWIHHBIL:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

JNEKTPUYECKUN  3apsAll, JJIEKTPUYECKOE II0J€, HANpPsHKEHHOCTH IO,
MIOTEHIMAJ, PA3HOCTh IIOTEHLUAJIOB; IIPYU ONKMCAHUM IIPAaBUIBLHO TPAKTOBAThH
(¢u3nvecKkuil CMbIC UCTIONb3YEMbIX BEJIWYMH, UX 0003HAYEHUS U €IUHMLIBI;
yKa3bpIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMYHMHY C
JpPYTUMU BEITUYMHAMU

aQHAJIM3UPOBATh (PU3UYECKHE MPOIIECCH U SIBICHHUS, UCTIOIB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIMBL 3aKOH BcemupHoro Tsarotenws, |, 11 u Il 3axonHsI
HrroToHa, 3aKOH COXpAaHEHUsS MEXaHWYECKOW IYHEPTHH, 3aKOH COXpPaHEHUS
UMITyJIbCA, TPUHLUI  CYNMEPHO3UIMH CHJ, NPHUHIUI PaBHOMPABUS
WHEPLUATBHBIX CHCTEM OTCYETa; MOJICKYJISIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpEAHEH KHUHETUYECKOM
SHEPrHU TEIUIOBOTO JIBMXKCHHS MOJIGKYJ C aOCOJIFOTHOW TeMIepaTypow,
MEPBBIA  3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHEHHUS OSJIECKTPUYIECCKOTO
3apsiaa, 3akoH KynoHa; mpu 3TOM pa3inuaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOe BBIPAKEHUE M YCIOBUS (TpaHUIbI, 007IacTH)
MIPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IMPUHIUIIBI ﬂeﬁCTBHﬂ MalllMH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pas3iiniaTtb YCJIOBUA nx 0€30I1acHOr0
HCIIOJIB30BAaHH B HOBCGHH@BHOﬁ KHN3HU

BrimonaaTe SKCIICPUMCHTBLI MO HCCICOOBAHHIO (1)I/I3I/I'-I€CKI/IX SIBJIEHUU U
TIPOIIECCOB C UCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dhopmynupoBaTh pobaeMy (3a7a4y) U THIOTE3y y4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUs, MPOBOJAMUTE OIIBIT
1 GOPMYITHPOBATH BHIBObBI

OcymecTBISTh NMPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHUH;
IpU 3TOM BBIOMpPATh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeH U3MEPEHHI

UccnenoBath  3aBUCHUMOCTH  MEXIy (GU3WYECKUMHU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPAMBIX H3MEpPEHUH; MpU ITOM KOHCTPYHPOBATh
YCTQHOBKY,  (PMKCHpPOBAaTh  pPE3yJbTaThl  IOJIYYEHHOW  3aBUCUMOCTH
(¢u3nUecKux BEIUYMH B BUAE Tabmul W rpadukoB, JenaTb BBIBOJBI IO
pe3yabTaTaM McCiIeI0BaHUs

CobmroaTh paBuiia 0€301acHOTO TPY/la MPY MPOBEIACHUU UCCIEIOBaHUHN B
paMkKax  y4eOHOTO  JKCIEPHUMEHTa,  Y4eOHO-HCCIICIOBATEIbCKONH U
MTPOEKTHOM JCSATCILHOCTH C UCTIOJIh30BAHUEM U3MEPHUTEIIBHBIX YCTPOHCTB U
1a60paTOPHOTO 000PYTOBAHUS

Pemate pacu€THbie 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIBIO,
I/ICHOJII)3y51 (1)I/I3I/I‘-I€CKI/IC 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBEC aHaJIn3a yCJIOBI/ISI
3aga49unu BI)I6I/IpaTB (1)I/ISI/I‘I€CKYIO MOICIb, BBIACIISATH (1)I/ISI/ILIGCKI/I€ BCIINYNHBI
u GopMysbl, HEOOXOAMMBIC ISl €€ pPEIICHHS, MPOBOAWTH PacUYEThl W
OIICHUBAThH PEATBHOCTD MOTYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUYNHBI

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYXJIEHUH C OMOpOH Ha H3YYCHHbIE



10.15

10.16

10.17

10.18

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/I€ SABJICHUSA

Ucnonb3oBath  mpu  pemieHUH  y4eOHBIX  33Jad  COBpPEMEHHbIE
MHPOPMAILIMOHHBIE  TEXHOJOTMM  JJI1  TIOUCKA, CTPYKTYpUpPOBaHUS,
UHTEpIIpETallud U TPEACTaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJSpHOU
UHQOpPMALIMU, TOJYYEHHOM U3 pa3IMYHBIX HMCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBAThH MOTYYaeMyI0 HH(OPMALIHIO

[IpuBoaUTE pUMEpPHI BKJIa1a POCCUNCKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB
B Da3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonn3oBath TCOPCTUUCCKHUEC 3HAHUA I10 (I)I/ISI/IKC B HOBCCI[HGBHOﬁ KU3HHU
Ui obecriedeHusi 0€30macHOCTM Mpu  oOpallleHud C [pudopamMu U
TEXHHYECKUMH YCTPOHCTBAMH, JJIsI COXPAHEHHUS 3/10pPOBbS M COONIOICHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPY)KaIOIIeH cperie

PaGorate B Tpymme C BBIIOJHEHHUEM Pa3UYHBIX COIHAIBHBIX pOJICH,
IUTAHUPOBATHh Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACIPEICIATh 00S3aHHOCTH U
IUIAHUPOBATH JICSTEIBHOCTh B HECTAHAAPTHBIX CHUTYalMUSAX, aJeKBaTHO
OLICHMBAaTh BKJIAJl KaXJIOrO0 U3 YYaCTHUKOB TIpPYNIbl B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX POIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUM, B NPAKTUYECKOW JEATEIBHOCTH JIOJIECH, LEIOCTHOCTh M
€IMHCTBO (PU3NYCCKON KApTUHBI MUPA

VY4uuThIBaTh TpaHULBl HPUMEHEHHS H3YYEHHBIX (U3NYECKUX MoJeneil:
TOYEUHBIN DJJIEKTPUYECKUM 3apsij, slepHas MOJEIb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SiApa MPH peIIeHNH HU3NIECKHUX 3a1a4

PacnioznaBath pusnyeckue siBiaeHuUs (IPOIIECCHI) U OOBICHATh X HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH ¥ KBAaHTOBOW (DU3UKHU: 3JIEKTpUYECKas
MIPOBOJIUMOCTh, TEILJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCUCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, AJIEKTPOMArHUTHAS MHIYKIIUA, ACHCTBHE
MarHuTHOTO TIOJSl HAa TPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
JJIEKTPOMArHUTHEIE KoJIeOaHus u BOJTHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHe CBEeTa, OTpaXKEHHWe, TpeNoOMIICHHe, HWHTEepPEepeHIIHs,
TUpaKIus U MOJSIpU3alns CBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
adpdexr (pororddexT), cBeTOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CHeKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U  HCKYCCTBEHHas




11.4

paauOaKTUBHOCTDL

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BCIIIECTBa (BJ'IGKTpI/ILIeCKI/Ie, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh pa3IMYHBIX Cpea) U
JJICKTPOMArHUTHBIE  SIBICHHUS  (IIPOIIECChl), HUCIONB3ysS  (pu3nyeckue
BEJIMUMHBI: DJIEKTPUUYECKUI 3apsif, CHIIa TOKa, SJIEKTPUUECKOE HATIPSKEHUE,
AJIEKTPHUYECKOE CONPOTHBICHHE, pa3HOCTh mnoteHiuanos, JJIC, pabora
TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTUBHOCTDH KaTYIIKH, SHEPTUs dJIEKTPUYECKOIO U MAarHUTHOTO IOJIEH,
MepHoJ M YacToTa KoJieOaHWii B KOJeOaTEIbHOM KOHTYpE, 3apsii W CHia
TOKa B TPOIECCEe TapMOHMYECKUX OJIEKTPOMArHUTHBIX KOJCOaHMIA,
(OKyCHOE pAacCTOSSHHE U OINTHYeCKas CHja JIMH3BI;, MpPH  ONUCAHUHU
NPaBUIBHO TPAaKTOBATh (PU3UYECKUN CMBICT HUCIIOJIB3YEMbIX BEIMYHMH, HX
0003HAYECHHS W CIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(hU3MYECKYIO BETMUUHY C APYTUMHU BETMUYUHAMU

115

OnnceiBaTh W3yYEHHBIE KBAaHTOBBIE SIBIICHHS M IIPOLIECCHI, HCIIONb3YS
(u3nyecKkre BEIMUUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI
¥ 4YacTOTa CBETa, SHEPrusi M HMIYJbC (POTOHA, MEPHOA IoJIypacraja,
SHEPIUsl CBA3M ATOMHBIX sJ€p; IPU ONMUCAHUU IPABUIBHO TPAaKTOBAThb
(¢u3nyeckuil CMbIC UCTOJB3YEMbIX BEJIWYHMH, UX 0003HAYEHUS U €IUHMLIBI;
yKa3bpIBaTh (HOPMYJIbl, CBS3BIBAIOIIME MAHHYIO (PU3UUECKYIO0 BEIMYHHY C
JIPYTUMH BETMYNHAMH, BEIYUCISATH 3HAYCHHE (PU3NIECKOI BETMUNHBI

11.6

11.7

11.8

11.9

Ananu3upoBaTh GU3NUECKUE IPOLIECCH] U ABICHUS, UCIOb3Ys (pU3nueckue
3aKOHBl ¥ NPHUHLUMINBL: 3akoH OMa, 3aKOHBI IIOCJIENOBAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOJIHUKOB, 3aKoH [[xoyisa — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH NPSIMOJMHEWHOIO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPAaBHEHUE
OiHmrTeiHa ana  ¢otorddekra, 3aKOH COXpAaHEHUS DSHEPruu, 3aKOH
COXPAHEHUs UMITYJIbCa, 3aKOH COXPAaHEHMsI JIEKTPUYECKOTO 3apsizia, 3aKOH
COXpaHEHHs MacCOBOIO 4Mcia, MOCTyslaThl bopa, 3aKOH pajnoaKTHBHOIO
pacnaza; mpu 3TOM pPa3nyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAXEHME UM YCJIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

OHpe,Z[CJ'IHTB HaIllpaBJICHUEC  BCKTOpa HWHAYKIMK  MAarHMuTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIBI ﬂopeHua

CtpouTh U ONUCHIBATH H300paKEHHUE, CO3AaBACMOE IUIOCKHM 3EPKaJIoM,
TOHKOM JTUH30U

BBITIONMHATE DKCHEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MUECKUX SBICHUHA U
TPOIIECCOB C UCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
(dbopMynupoBath npobremy (3agady) ¥ TUIOTE3y Y4EeOHOTO IKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO 00OPYIOBAHWS, IPOBOIUTE OIIBIT
1 (hOPMYIIMPOBATH BBHIBOJIBI

11.10

Ocy1iecTBiATh NpsIMble U KOCBEHHbIE M3MEpPEHMs (U3NUECKUX BEIUYMH;
IIpY 3TOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS U HUCIOJIb30BaTh



11.11

11.12

11.13

11.14

11.15

HN3BCCTHBIC MCTOAbI OLICHKHA HOFpGH.IHOCTCfI I/I3MepeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIWYUH C HCIOIH30BAHUEM
IPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3WYECKMX BEIMYMH B BHUC
TaOIuUIl ¥ TpaUKOB, IeJaTh BHIBOABI MO Pe3yIbTaTaM UCCIIEI0BAHUS

Cobmro1aTh IpaBuUiIa OE30MACHOTO TPyAA MPU MIPOBEIEHUHU UCCIIEJOBAHUN B
pamMkax  y4eOHOTO  JKCIEpHMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW U
MIPOEKTHON JEATENIFHOCTH C UCIIOJIb30BAHUEM M3MEPHUTENFHBIX YCTPOMCTB U
1a00paTOpHOTO 000PYI0BaAHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJJaHHOM (DU3MYECKOW MOJIENbIO,
UCTIONB3ys (PU3UYECKUE 3aKOHBI M MPHUHIIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BbIOMpPaTh GU3NYECKYI0 MOJEIb, BBIACIATh (GU3NYECKHUE BETHMUMHBI
u ¢opmyinbl, HEOOXOAUMbIe Al €€ pelleHUs, MPOBOJUTH pacuérbl U
OLIEHUBATh PEATBLHOCTH MTOJYYEHHOTO 3HaUeHHsI (PU3UUECKON BEJINUMHBI

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPANBATH JIOTHYECKH
HEMPOTUBOPEUYMBYIO LIENOYKY PACCYXKICHHM C ONOpOM Ha H3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

Hcnonp3oBath  mpu  pemieHUH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH Ui  IOMCKA, CTPYKTYpPHPOBAHUS,
UHTEpPIIPETallUd U MPEACTaBICHUS Y4YyeOHOM U HAy4yHO-TONYJSpHOU
nHpOpMALMY, MOJYYEHHOH U3 pa3iIMyHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOTYyYaeMyI0 HH(OPMALINIO

11.16

OOBSICHATh MPHUHIMIBI JIEHCTBUS MAaIIWH, NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBHS HMX O€30IaCHOrO HCIIOJB30BAHHS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaUTE IPUMEPHI BKJIA/1a POCCUNCKUX U 3apyO0ekKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKH, B OOBSACHEHHE NPOIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTe TeOpeTHUYeCKHE 3HaHUS MO (PU3MKE B IOBCEAHEBHOM JKU3HU
s obecriedeHus Oe30macHOCTH MpU  oOpameHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOICTBaMU, Ui COXPAHEHUS 3A0POBbS U COOIIOACHUS
HOPM PKOJIOTMUYECKOTO MOBEEHHS B OKPYKAIOILIEN Cpefie

11.19

PaGorate B rpymime C BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PalMOHAIBEHO PACHPEENITh 00sI3aHHOCTH U
IUIAHUPOBATh JAESTENIbHOCTh B HECTAHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO
OLICHMBATh BKJIAJl KaXJIOrO U3 YYaCTHUKOB TPYIIbl B pEILICHUE
paccMatpuBaeMoi PoOIEMBI



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3jiena

Koa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COEeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O ITO3HAHU A

1.1

1.2

®duszuka — Hayka o mnpupone. HaydHble MeTOJbI
MO3HAHMA OKpYXaromero mupa. Poib sxcnepumenra
U TEOpUHM B Tpolecce IO3HAHUS IPUPOJBIL.
DKCIepuMEHT B (U3UKe

MoaenupoBanue (bU3UIECKUX SIBJICHUU Hu
mpoueccoB. Hayunble rumoressl. Pusndeckue
3aKOHBI M Teopuu. [I'paHuLBl NTPUMEHMMOCTH
¢u3nveckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Pore u wMectro ¢umsuku B (HopMuUpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHpa, B
MPAKTUYECKOU JIESITETbHOCTH JIIOIEH

MEXAHHWKA

2.1

2.11

2.1.2

KNMHEMATHKA

Mexannueckoe — aBwkeHHE.  OTHOCUTENIBHOCTD
MexaHuueckoro JaBmxeHus. Cucrema oTcuéra.
Tpaexropus

[lepememienue, CKOpocTb (CpelnHssl  CKOPOCTb,
MI'HOBEHHAsl CKOPOCThb) M YCKOPEHUE MaTepualibHON
TOYKH, UX MPOCKIHWU HA OCHU CUCTCMbI KOOpPJAUWHAT.
CrnosxeHue nepemMeieHni U ClI0KeHNe CKOpPOCTeN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE
neukenne. ['paduku  3aBUCHMOCTH  KOOpPJMHAT,
CKOpPOCTH, YCKOPEHMs, IYyTH U [epeMeLICHUs
MaTepualbHOU TOYKH OT BPEMEHHU

2.14

2.15

2.1.6

2.1.7

CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO
majgeHus

Kpuonunerinoe JIBI)KEHUE. PaBHOMepHOE
JBIDKEHUE MaTepUaIbHOM TOYKH IO OKPY>KHOCTH.
VYrioBas cKOpocCTh, JIMHEHHAsT ckopocTh. [lepuon u
yacTtoTta. LleHTpocTpeMUTeNnbHOE YyCKOPEHHE

TexHuyeckue yCTpOWCTBA: CHUAOMETP, JIBUKEHUE
CHaps0B, LICTIHBIE U PEMEHHBIE ITepeauun

[Ipaktuyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. HcceienoBaHue COOTHOLIEHUS MEXKIY



2.2

2.3

22.1

2.2.2

MyTSAMH, MPONICHHBIMU TEJIOM 3a
MOCJIeI0BAaTENbHbIE PaBHbIE MPOMEKYTKH BpPEMEHHU
IIpU PABHOYCKOPEHHOM JBMXEHUU C HAYaJIbHOU
CKOpPOCTBIO, paBHOM HyJI0. M3ydeHune IBUXEHUA
mapuka B BA3KOW JKHAKOCTU. M3ydeHHWe NBUKECHUS
Tena, OPOIICHHOTO TOPU30HTAIBHO

JTIMHAMUKA

[Ipunmun  otHocutensHOCTH ["anmuies.  [lepBerit
3akoH HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cynepno3unuy cuil

2.2.3

Bropoii 3akon HeroToHa 111 MaTepuaibHOM TOUYKHU B
uHepuuanbHoii cucteme orcuéra (MCO). Tperuit
3aKk0H HbI0TOHA AJ19 MaTepuaIbHbIX TOUEK

2.2.4

3akOoH BCeMHUpPHOro TAroteHus. Cuiia TSHKECTH.
[TepBast kocmu4deckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIbKEHUSI M cwiia TpeHus nokos. Koaddunument
TpeHusi. Cuiia CONMPOTHBIICHUS TPHU JABHKEHUM Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

[locrynatensHoe ©  BpalaTelbHOE JIBIKCHHE
aOCOJIIOTHO TBEPAOTO Tea

MOMEHT CHIBI OTHOCHTCILHO OCH BpalCHu.

[iievo cumel. YcnoBusi paBHOBECHUS TBEPAOTO TeJa B
NncCo

2.2.9

2.2.10

TexHuueckue yCTpOoMuCTBa: MOAIIUIIHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Ipaktudyeckue paboTsl. M3yueHue ABMKEHHA
Opycka M0 HAaKJIOHHOHM IJIOCKOCTH IOJ JIeHCTBHEM
HecKosbkuXx cmi. MccnenoBaHue 3aBUCHMOCTH CHI
YOPYTOCTH, BO3HUKaOIUX B JedopMUpyeMOit
NpYy)XWHE M PE3NHOBOM 00pasiie, OT BEITUYMHBI UX
nepopmanuu. VccnenoBanue ycioBuil paBHOBECHS
TBEPAOrO TeJIa, UMEIOLIETO OCh BPALLECHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmnynbc  maTepuaabHOM  TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK. MIMIybC CHIIBI U U3MEHEHUE
UMITyJIbCa Tela

3akon coxpanenusi umiyibca B UCO. PeaktuBHOE
JIBUKCHHE

PaGora cuiiet



2.34

2.3.5

MoOmIHOCTE CUJIIBI

Kunernueckass »sHeprus MaTepHalbHOHW  TOYKH.
TeopeMao KHHETHYECKOW SHEPTUH

2.3.6

ITorenumansHas 3Heprud. [loTeHnuanbHas >Heprus
YIpyTo nehOpMUPOBAHHOM TIPYKUHBIL.
[TorennuanbHast SHEPrUs Tena BOIU3U MOBEPXHOCTH
3emun

2.3.7

[loTeHunanpHble U HENOTEHIMANIBHBIE CUIIbL. CBA3b
paboThl HENOTEHUUANbHBIX CHUJI C HW3MEHEHUEM
MEXaHMYECKOM HHEpPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUn

2.3.8

2.3.9

2.3.10

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4ecKkue  yCTpOMCTBA:  JIBH)KCHHE  PAKeT,
BOZOMET, KOIIEP, IPY>KUHHBIA ITUCTOJIET

[Ipaktudeckue paboTsl. 3ydyeHue cBs3U CKOPOCTEH
Tel Ipu HeynpyroMm ynape. MccnepoBaHue cBs3u
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOU
JHEpPIruy Tea

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpOyHOBCKOE [BHIKEHHE.
Huddyszus. Xapakrep ABIKEHUS U B3aUMOICHCTBHSA
YaCTUIl BELIECTBA
Mopenu CcTpoeHus ra3oB, JKUIKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
3TUX MOJEIEN

313 Macca MOJIEKYII. KonuuectBo BELIECTBA.
IlocTtosinHas ABoragpo

31 314 TenmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana temneparyp Llenscus
Monens uaeanpHoro rasa. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU HJIECAIBHOTO
rasa
AGcomioTHas TeMmIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM JHEpruuM  TEIJIOBOTO  JBUKEHUS
yactul rasa. lllkana remneparyp Kenbuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JanpTOHA

318 I"a3oBble 3akoHBI. M30Mpoliecchl B U1€albHOM Ta3e C

NMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




3.1.9

n30Xopa, n3odapa

Texaudeckue ycTpoicTBa: TEPMOMETpP, OapoMeTp

3.1.10

[IpakTrueckue paboTel. M3MepeHne Macchl BO3ayxa
B KJIacCHOM KoMmHaTe. MccieqoBaHue 3aBHCHUMOCTH
MEXIYy IapamMeTpaMU COCTOSIHUSL Pa3pEKEHHOIO
rasa

321

3.2.2

OCHOBbI TEPMOJAMHAMMKNU

TepmonnHamMuueckas CHCTEMA. BryTtpeHnHsas
SHEPTHsI TEPMOJUHAMHYECKOW CHUCTEMBI U CIIOCOOBI
€€ U3MEeHEeHUS

KomnyectBo Temnotsl W paborta. BHyTpeHHSS
SHEPIUs OJJHOATOMHOIO UAEATBHOTO rasa

3.2.3

Bunsr TEeIIONepeIaun: TEIJIOMPOBOIHOCTbD,
KOHBEKLHUsA, M3IyuyeHue. TemioéMKocTh Tela.
VaenbHasg  TEmIOEMKOCTH  BemlecTBa.  Pacuér
KOJINMYECTBA TCIIJIOTHI HpI/I Tennonepeuaqe

3.2.4
3.2

[lepBeiii 3akoH TepMmoauHaMuKHU. [IpumeHeHue
IIEPBOr0 3aKOHAa TEPMOAMHAMUKH K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTayst padboThI raza

3.25

3.2.6

TemnoBbie MAalINHEI. [TpunIMTIBI JNIEUCTBUS
TEIUIOBBIX MamuH. IIpeoOpazoBaHus JHEPruu B
TEIJIOBBIX MammHaxX. Koaddumuent mone3noro
nevicteus (manee — KI1J) termmoBo#t mammuusel. [{ukin
Kapno u ero KIIJI

Bropoit 3akon TepmoauHamuku. HeoOpatumocTs
MpoleccoB B npupoae. TemioBble ABUTATENN.
DKOJOTHYECKHE MPOOIeMbl TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuyeckue yCTpOWCTBa: JBUraTellb BHYTPEHHETO
cropaHwusi, ObITOBOM XOJIOIUILHUK, KOHTUIIHOHED

[Ipaktuyeckue pabotbl. M3mepeHue ynenbHOM
TEIJI0EMKOCTH

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

331

3.3 3.3.2

3.3.3

3.3.4

[TapooOpazoBanne W KoHaeHcanms. Mcmapenune wu
KUIIEHHEe. YJenbHas TeIioTa mMnapooOpazoBaHusl.
3aBUCUMOCTD TEMIICPATyPhl KUIICHHUS OT JTaBJICHUS

AOcComoTHAs U OTHOCUTEINIbHAS BIIAXKHOCTh BO3yXa.
Hacspiennsiii nap

Teépnoe temo. Kpucrammueckue u amopdHbIE
Tesa. AHM30TPONUSA CBOMCTB KpUCTAJLIOB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTEPHUAIIbI

IInaBnenue u KpUCTaJlJIN3alusl. VYiaennHas TeioTa




mnasiaeHus. Cyomumarus

3.35 VYpaBHEHHE TEIJIOBOTO OalaHca
Texauueckue YCTPOKCTBA: TUTPOMETP "
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TOTYUCHHS
A COBPEMEHHBIX  MaTe€pUajoB, B TOM  YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJOTUHU
337 [Ipaktnyeckne paboThl. M3MepeHHe BIAXHOCTH
e BO3/yXa
4 SJIEKTPOANHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3aus Tela. JJieKTpudeckuid 3apsia. [Ba
o BUJIA DIIEKTPHYECKHUX 3aPsI0B
4.1.2 [IpoBOIHUKHN, TUIIEKTPUKHU U TTOTYIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPHIECKOTO 3apsaa
4.1.4 B3anmogeiictBue 3apsanos. 3akoH Kymnona
DneKTpuYecKoe nore. Hanpsox€HHOCTD
4.1.5 anekTpudyeckoro nois. IlpuHuun cynepnosunuu.
JlvHMM HATIPSDKEHHOCTH AJIEKTPUICCKOTO TTOJISI
416 PaGora CHII ANEKTPOCTATUIECKOTO TOJISI.
o [MoTentman. Pa3HOCTh MOTEHIIMAIOB
41 [IpOBOMHUKKM W JOUAINCKTPUKH B  IOCTOSHHOM
4.1.7 IIEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHHIIAEMOCTh
OnektpoémkocTh. KonaeHcaTop. DIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOopa. ODHEPrusi 3apsHKEHHOTO
KOHJIeHCaTopa
Texuuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED
4110 [TpakTuueckue paboTHL. W3mepenune
- 3JIEKTPOEMKOCTH KOHJIEHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAHUS MIOCTOSIHHOTO
421 anekTpudeckoro Toka. Mcrounnku Toka. Cuia Toka.
4.2 [TocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNeKTpUYecKoe COTIPOTHBIICHHE. VY nensHOE
o CONPOTHUBJIEHHE BEILECTBA
4.2.4 [TocnenoBarenbHOE, TapauiebHOE, CMEIIAHHOE



4.2.5

COCAUMHCHUC IIPOBOAHUKOB

Pabora »nextpuueckoro Ttoka. 3akoH J[xoyms —
Jlenua

4.2.6

MOH_[HOCTB SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponBwkymas cwia (mamee — DJIC) wm
BHYTPCHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3akoH OmMma JUTS MTOJTHOM (3aMKHYTOM)
aneKkTpudeckoii renu. KopoTkoe 3amMbIikanue

4.2.8

4.2.9

4.2.10

OJNEeKTpOHHAss HPOBOJUMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONPOTUBIEHHUS  METANIOB  OT
Temnepatypbl. CBepXIpOBOAUMOCTh
OnekTpuueckuid Tok B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

[MonynpoBonnuku. CoOcTBeHHass W IpHUMECHas
IIPOBOAMMOCTh IOJXYHIPOBOAHMKOB. CBoMcTBa p-N
nepexonaa. [loxynpoBoIHUKOBBIE TPHOOPHI

4211

4.2.12

DIIEKTPUYECKUI TOK B IJICKTPOJIUTAX.
DIEKTpOIUTUYECKAs AUCCOLUALIMS. DIEKTPOIIU3

DneKkTpuyecknii TOK B razax. CamMoCTOATENbHBIN U

HECAMOCTOSITENIbHBIA  pa3psia. PaznuuHble THUITBI
CaMOCTOSITeNILHOTO pa3psaa. Monuus. [lna3zma

4.2.13

TexHuuecKkue ycTpouCTBa: aMIIepMETpP, BOJBTMETP,
peocraT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTEIIbHbIE
PUOOPHI, 3JIEKTPOOCBETUTEIILHBIE IpUOOPHI,
TEPMOMETP COMPOTUBIICHUS, BAKyyMHBIH JIHOI,
TEPMHUCTOPBI u (hoTOpe3uCTOpHI,
MIOJIYTIPOBOXHUKOBBII TNOJI, TaJlbBAaHUKA

11 KJIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro

3JEMEHTA

4.2.14

[Ipaktnueckue paboThl. M3ydeHue cMemIaHHOTO
COETMHEHUS PE3UCTOPOB.

M3mepenne DJIC wuCTOYHMKA TOKAa H  €ro
BHYTPEHHETO CONPOTHUBIICHUS. Hab6mronenue
ANEKTPOIIH3a

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE IOJIE. SJIEKTPOMAT'HUTHA A UHAYKIOUA

43.1

ITocTossHHEIE MAarHUTEI. Bs3aumoaeiictBue



IIOCTOAHHBIX MarHuTOB

MarnuTtHOe 1nosie. BeKTOp MarHUTHOM WHAYKIIMH.
[Ipunnun cynepno3unuy. JIMHMM  MarHUTHOMN

4.32 MHAYKIMU. KapTrHa TUHUM MarHUTHOW MHIYKIIUU
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHOE 1osie pOBOJHMKA ¢ TOKOM. Kaptuna
JUHUW TOJS JJIMHHOTO TMPSIMOTO TPOBOJAHUKA M
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKHA C
TOKOM. OmeiT  Opcrena. BzanmopeiicTBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna AMrepa, e€ MOJIyJIb U HalpaBJICeHHE
Cuna Jlopenna, €€ MoIyJlb U HalpaBJICHUE.
4.3.5 JIBr>KeHHME 3apsDKEHHOM 4acTULbl B OZHOPOJHOM
MarHuTHOM noJjie. Pabora cunsl Jlopenia
4.3.6 SBneHne AMeKTPOMarHuTHON MHAYKITUH
4.3.7 [Torok BekTOpa MAarHUTHOM UHIAYKLIMU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHayKimy Papajes
Buxpesoe snexrpudeckoe nose. 31C uHAYKINHU B
4.3.9 MMPOBOJIHUKE, JIBIDKYIIEMCS TIOCTYIATeIbHO B
OJTHOPOIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuso Jlenna
4311 NunyktuBHOCTh. SBneHne camouHaykuuu. IJC
e CaMOUHIYKIMH
4.3.12 DHeprusi MarHUTHOTO TIOJISL KaTYIIIKA C TOKOM
4.3.13 DNIEeKTPOMAarHuTHOE MOoJIe
TexHnueckue yCcTponCTBA: NOCTOSHHBIE MATrHUTHI,
4.3.14 AJIEKTPOMAarHuThl, IEKTPOJABUIaTENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
[Ipaktnueckue pabotbl. M3ydyeHue MarHUTHOIO
MOJIsL KaTylKu ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBIICHUS 3JIEKTPOMArHUTHON
WHIYKIAHA

5 KOJIEBAHUM S U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMAT' HUTHBIE KOJIEBAHUA
KoneobarensHas cucrema. CBoOOgHBIE KOeOaHUS.
51 5.11 I'apmonnueckue konebanus. Ilepuoa, wacrora,
aMIUIuTya U dasza konedaHui
512 [IpyxuHHBINA MagsTHUK. MaTeMaTH4eCKNN MAasTHUK
5.1.3 VYpaBHeHue TFapMOHHUYECKUX KOJIeOaHMH.




5.14

5.15

5.1.6

5.1.7

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Kunemarnueckoen JUHaAMHUYCCKOC OIMNCaHHC
K0JIe0aTeIIbHOTO JABMIKCHUA

[IpeBpamienne JHEPrUM TPU TAPMOHUUICCKUX
koneOaHusx. CBA3b  aMIUTUTYABl  KOJEOaHMi
UCXOJHOW BEIMYUHBI C aMIUTUTyJaMU KOJIeOaHH
e€ CKOPOCTH U YCKOPCHHS

KonebarenbHblit KOHTYP. CBoOoHBIE
JIEKTPOMAarHUTHbIE KoJle0aHWs B  MJCAIbHOM
KojeOaTeJIbHOM  KOHType. AHAJOrus  MEXIy
MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMH
konebanusmu. Popmyna Tomcona

3aKOH COXpaHEHHsS DSHEPIHH B  HJCATLHOM
KOJIeOaTeIbHOM KOHTYPE

BriHyX/1cHHBIE MEXaHUYECKUE Kosie0aHusl.
Pesonanc. Pe3onancHas kpuBas. BbIHYyXIEHHBbIE
OJICKTPOMArHuTHBIC KoeOaHus.

Ilepemennsblil Tok. CHHYCOUJANbHBIN IEPEMEHHBIN
TOK.

MOIHOCTh MEPEMEHHOIO TOKAa. AMIUTUTYJHOE W
JICUCTBYIOIIECE 3HAUYEHUE CHIIBI TOKA M HATIPSIKEHUSI
Tpancpopmarop. IlpousBoacTBo, mnepenaya u
notpedaeHue 3JIEKTPUYECKON SHEPTUH.
OKOJIOTHUECKHE  PUCKA TMPU  MPOU3BOJICTBE
AJIEKTPUUECKON SHEPIUU. Kynbrypa
KCIIOJIb30BaHMS JIEKTPOIHEPTUU B TTOBCEIHEBHOM
JKU3HU

Texnuueckue yCTpOCTBA: ceiicmorpad,
AIIEKTPUYECKHUIA 3BOHOK, JIMHUH JIEKTpoIIepeaay

IIpaxTueckue paboThI. HccnenoBanue
3aBUCUMOCTH IIEPHOJA MAJIBIX KOJI€OaHUl rpy3a Ha
HUTH OT JUIMHBI HHUTH MW MAacchl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LEMH U3
IIOCJIEZI0BATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1
5.2

5.2.2

523

MexaHndeckue BOJIHBI, YCIIOBHS
pacrpoCTpaHeHHUS. [Mepuon. CkopocTtb
pacrpocTpaHeHHs U JJIMHA BOJIHBL. [lonepeunsie u
MIPOIOJIbHBIC BOJHBI
NuTepdepennus u T paxIus
MEXaHWYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa




5.3

5.24

5.25

5.2.6

ToHa. TemOp 3ByKa

SHCKTpOMaFHI/ITHLIC BOJIHBI. Y CJIOBUSI HU3Ty4YCHUA
OJICKTPOMArHuTHBIX BOJIH. B3anmuas OpHCHTAIUA
BekTOpoB E, B 1 v B snekTpomMarHuTHON BOJIHE B
BaKyyMe

CBolicTBa 3JEKTPOMarHUTHBIX BOJIH: OTPa)XKEHHE,
MIPEJIOMJIEHUE, HOJISIpUA3aLus, TQpaknus,
uHTepdpepeHys. CKOpOCTh 3IIEKTPOMArHUTHBIX
BOJIH

[llxana sygekTpoMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI PaaroCBA3U u TCICBUACHUA.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKpY>Karolleu cpeibl

5.2.8

5.3.1

5.3.2

Texuuuyeckue YCTPOMCTBA: MY3bIKaJIbHBIC
MHCTPYMCHTBI, YJIBTPa3BYKOBas JMAarHOCTHKA B
TeXHUKE W MEIUIUHE, pajap, paguoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-nedn

OIITUKA
[IpssMonuHENHOE  pACIpPOCTPAHEHHE CBETa B
onHopoaHoM cpexe. JIyd cBeta
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHUSI CBETa.
ITocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

533

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOGCOTIOTHBIN MOKa3aTeNb MPEIOMICHUS

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPaXKEHUS

Hucnepcus ceeta. CI0XHBIN cOCTaB OEIOTO CBETA.
IIBer

Cobuparorye W pacceuBarolIue JUH3BIL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKask cuia
TOHKOW JuH3BL. [locTpoeHue wu300pakeHW B
COOMPAOIIUX U pacceuBaroluXx JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIIMUCHHE, TaBaecMOe JTMH30M
[Ipeneinsr [IPUMEHUMOCTHU F€OMETPUUYECKON
ONTHKHU

Nurepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIIOACHUS MaKCUMyMOB 51
MUHUMYMOB B HHTEp(QEPEHIMOHHON KapTUHE OT
IBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHUKOB

Hudpakius cBera. JudpaxnuonHas pemérka.



5.3.10

5.3.11

5.3.12

VYcnoue HaOMIOACHHS TJIABHBIX MAaKCUMYMOB TIPH
MaJeHud  MOHOXPOMATHYECKOTO  CBETa  Ha
IUGPAKIIMOHHYIO PEIIETKY

[Tonsapuzanus ceera

Texanueckue YCTPOMCTBA: OYKH, ayna,
¢doroanmapar, MIPOCKLIMOHHBIN arnmapar,
MHKDPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OIITHKA,
I(pakIUOHHAs peIIETKa, MOJIIPOU

[Ipaktnueckue pabotbl. M3MmepeHue mnoxazaTesns
MPEJIOMIIEHUS. UccnenoBanue CBOWCTB
n3o0pakeHuit B nuH3ax. HaOmonenue nucnepcuu
cBeTa

RJIEMEHTBI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panuner MPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynaTel TEOpUU OTHOCUTEILHOCTHU:
WHBAapUAHTHOCTb MOJAYJSI CKOPOCTH CBETa B
BaKyyMe€, IPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTENIHHOCTD OJITHOBPEMEHHOCTH.
3ameyieHre BpeMEeHH B COKpaIeHUE JJTUHBI

DHeprus U UMITYJIHC CBOOOTHOW YaCTHIIBI

6.4

CBsi3p  Macchl C DJHEPrHed U  HMMITYJIbCOM
CBOOOJTHOM YacTUIIBI. DHEPIHsl MOKOsI CBOOOIHOM
YaCTHUI[I

7.11

7.1.2

7.1
7.1.3

7.14
7.15

KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOI OIITUKH

®otonsl. @Dopmyna I[lmaHka CBsS3M SHEPrUHA
¢dboToHA C €ro 4YacToToH. DHEpPrus U HUMITYIbC
¢dotoHa

OtkpeiTre u uccnenoBanue Gporodpdexra. OmbITH
A.T'. CroneroBa. 3akons! porodddexra

VYpaBHenue OpHmTeHa A8 QoTOddeKTa.
«Kpacnas rpanuna» gorosdpexra

HaBnenue ceera. OnwiTel [1.H. JIeOGenena

XHUMHUUYECKOE IEHCTBUE CBETA

7.1.6

7.2 7.2.1

7.2.2

Texnuueckue YCTPOMCTBA: (hoTod71eMEHT,
dboTomaruuk, comHeuHas OaTapesi, CBETOIUO

CTPOEHHME ATOMA

Mogens atoma Tomcona. OnbiTel Pesepdopaa nmo
HCCIIEA0BAHUIO CTPOCHHU atoMa. [Inanerapuas
MOJEIb aToMa

IToctynmatel bopa. HM3nyueHue U IOIVIOIICHME




7.3

7.2.3

724

7.25

(OTOHOB TpU MEpexo/ie aToMa ¢ OAHOTO YPOBHS
SHepruu Ha Japyroil. Buael cnektpoB. Cnektp
YPOBHEW 3HEPIUM aTOMa BOJOpPOAA

BonHoBeie cBolicTBa yactuil. BonHbel e bporins.
Kopnyckynsipao-BonHoBoi nyanusm. Judpakmus
3JIEKTPOHOB Ha KpUCTaLIax

CrnoHTaHHOE ¥ BBIHY)KJICHHOE  U3JIy4YCHHE.
YeTpoiicTBO U IPUHITUTT PAOOTHI J1a3epa
TexHuuecKue yCcTpoMCTBa: CHEKTPAIbHBIA aHAIU3
(cexkTpockor), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

7.3.1

7.3.2

[TpakTHueckue paboTHI. Ha6mronenune
JIMHENYaTOro CIEKTpa

ATOMHOE A1PO

MeTtonpl Ha6.HIOIleHI/I$I nu perucTpanuu
SJICMCHTAPHBIX YaCTUI]

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa
[0  ONpEeNeNeHUI0 COCTaBa  PaJUOAKTHBHOIO
m3nyuenusi. CBoiictBa anb(a-, Oera-, ramma-
n3Ny4yeHus. BivsHue painoakTUBHOCTH Ha )KUBbIE
OpraHUu3Mbl

7.3.3

OtkpeiTHEe mnpoTOHa U HeWtpoHa. HykiioHHas
Mozenb sapa [eitsenOepra — lBanenko. 3apsf
snpa. MaccoBoe uucio sanapa. M3otomnst

7.3.4

7.3.5

Anbda-pacniaz. DJIEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3aKkoH
paZloaKkTUBHOTO pacmaja

OHeprus CBsI3U HYKJIOHOB B sijipe. SIIepHbIE CUJIBL.
JedexT macchl sapa

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

ﬂz[epHHe pcaKknuu. HeHeHI/Ie W CUHTC3 SAJCP

Snepubiit  peaktop. TepmosimepHBI  CHHTE3.
[IpoGneMbl U MEePCHEKTUBHI SACPHON IHEPTETUKH.
DKOJIOTHYECKHE aCIeKThI SIEPHON IHEPreTHUKI

OnemeHTapHble 4yacTHLbl. OTKPHITHE MO3UTPOHA.
dyHAaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHuueckue ycTpoWcTBa: JTO3MMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomba
IIpaktnyeckue pabotel. MccnenoBaHue TpekoB
4acTHIL (110 TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3gHoro neba. Co3Be3aus, sipkue 3BE3NBI,
IIJTaHETBI, ©X BUAUMOC IBUXKCHUC



8.2

8.3

8.4

Conueunast cuctema. [lmaHeTbl 3eMHOW TpYMIIBL.
[InaHeTbI-TUTaHTBl M WX CIyTHUKH, KapJIUKOBBIC
wiaHeTsl. Mansie Tena CONHEYHONH CHCTEMBI
Comnnne, ¢orochepa m armochepa. ConHeuHas
AKTUBHOCTD

Ncrounuk sHeprun CosHIA U 3BE3]T

8.5

8.6

8.7

3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, Temneparypa, Ux
B3aUMOCBs3b. [[narpaMma «CEKTPAJIbHBIN KI1acC —
CBETUMOCTB. 3BE31bI TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUTSt 3BE3N TJIABHOU
MOCEN0BATEIbHOCTH

Buytpennee crpoenue 3BE€31. CoBpeMEHHbIE
MNpEaACTaBJICHHUA O MPOUCXOXKIACHUN MW 3SBOJIIOIWN
ConHua u 3B€34. DTalibl )KU3HU 3BE3]

Mneunsiii Ilyte — Hama ["anaktuka. CnupanbHas
cTpyKTypa ['anmakTuku, pacnpenenenue 3BE31, raza
n neui. Ilonoxenue u nBuwxkenue CosHua B
lNanaktuke. Ilnockas u chepuueckas MoaCUCTEMBI
I'anaxtukn

8.8

8.9

8.10

Tunsl ranaktuk. PaguoranakTMku M KBas3aphl.
UYEpHble AbIPBI B sApax rajJakTUK

Bcenennas. Pacmupenue Bcenennoi.  3akoH
Xab6ma. Pa3beranue ramaktuk. Bo3pact u paguyc
Bcenennont, teopust bonbemoro B3peiBa. Mojenb
«ropsiuer Beenennon». PenukroBoe usinyyeHue

MacmrabHas CTPYKTYpa Bcenennoii.

MeraranakTuka. Hepewménnsie po0OsIeMbl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 10 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon

NpoBepPsieMOro
TpedoBaHMS

1

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 0o11ero
oOpa3oBaHus

C(I)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ pacno3HaBaTb (I)I/I3I/I‘-ICCKI/IG SBJICHUA

(HpOI_ICCCBI) 1 OOBSACHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJIararomuMun (I)I/I3I/I‘{CCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU PU3NYECKUE MPOIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM bu3uKu " TEPMOJIMHAMHUKH,
AJIEKTPOJAMHAMUKY, KBAHTOBOW (DM3MKM Ui aHanmM3a W OOBSICHEHUS
SBIICHUH MHUKPOMHpa, MaKpOMHpa W MeTraMupa, pa3inyaTh YCIOBHS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB, TOHUMATh
BCeoOIMi XapakTep (hyHIAMEHTaIbHBIX 3aKOHOB M OIPAaHHYCHHOCTH
WCIIONIb30BAaHUSI YACTHBIX 3aKOHOB, aHAJIM3HPOBATh (DHU3MUECKHE
MPOLECChl,  HCIONB3ysl  OCHOBHBIE  TOJOXEHHS, 3aKOHBI W

3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTL YMCHHUA pasjindyaTb YCJIOBUSA TNPHUMCHUMOCTH

Mojeneil PU3NIECKUX TN U MPOIECCOB (SIBICHUIN)

ChopmupoBaHHOCT, YMEHHUsSI peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJIaHHOM W HESIBHO 3aJ]aHHOW (PU3MUECKOW MOJCIIbIO: HA OCHOBAaHUU
aHajM3a YCJIOBHs BBIOMpaTh (HU3UYECKUE MOJCIH, OTBEUYAIOIINe
TpeOOBaHUAM 3a1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTbl  (U3UYECKUX  TEOpUH  TPU  HUCIOJIH30BAHUHU
MaTEeMaTHYECKUX METOJOB pEeUIeHHs 3a7ad, MPOBOAMTH PacuéThl Ha
OCHOBaHMHU HUMCIHOIIUXCA OaHHBIX, aHaJ'II/ISI/IpOBaTI) peBy.]'IBTaTBI nu
KOppeKTI/IpOBaTB METOAbI pCHIeHI/ISI C y‘{éTOM HOJ'IyLIeHHBIX

pe3yabTaToOB

Pemarp xadyecTBeHHBIE 3a7aud, TPEOyrOIIMe MPUMEHEHHs 3HAHUN U3
pasHBIX PAa3/AENOB IMIKOJIBHOTO Kypca (PU3MKH, a TakKe HHTEeTpaliu
3HaHUW W3 JPYrHMX MPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY PAacCCyXJACHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bl/IBI/II-IeCKI/IC SBJICHHUA



Bnanenue OCHOBHBIMH MeTOaMH1 Hay4HOTO MO3HAHUS,
UCIONB3YEMBIMU B (U3UKE: TMPOBOJIUTH TNPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN croco0
W3MEPEHHSI U HWCIONB3Ysl U3BECTHBIE METOMABI OIEHKH MOTPEIIHOCTEH
W3MEPEHHM, TPOBOAUTH HCCIICIOBAHHE 3aBHCHUMOCTEH (PU3HMUECKHUX
BeIMYMH C HCIOJB30BAaHMEM TMPSIMBIX U3MEPEHHH, OOBICHATH
MOJTy4YEHHBIE PE3yJbTaThl, UCIONb3Ys (HU3MUECKHE TECOPUH, 3aKOHBI U
MOHSITUS, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuia 0€30MacHOTo Tpyaa
IIPH TPOBEICHUN UCCIICIOBAHUI B paMKaX y4eOHOTrO SKCIIEPUMEHTA U
y4eOHO-UCCIEeIOBATEIbCKOH  JESITEIbHOCTH C  HCIOJIb30BaHHEM
IU(GPOBBIX  HM3MEPUTENBHBIX  yCTPOWCTB W J1aDOpaTOpPHOIO

o0opyI0oBaHUs

ChopmupoBaHHOCT, ~ YMEHHH  aHaAIW3UpOBaTh M OILICHUBATH
MOCJIE/ICTBHS OBITOBOM M MPOU3BOJICTBEHHOM JEATETLHOCTH YeJIOBEKa,
CBSI3aHHOM C (PU3UYECKUMH MPOLIECCAMH, C MO3ULUN IKOJOTHYECKON
0C30I1aCHOCTH; npeAcTaBICHUI 0 paurMoHaIbLHOM
NPUPOAOINOIb30BAHUHM, a  TakKe€  Pa3yMHOM  HCMOJb30BAHUHU
JOCTHKEHUM HAayKM W TEXHOJOTMH [ JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEUECKOro 00IIeCTBa

10

OBnageHue pasnTUYHBIMH croco0amMu  paboTel ¢ HH(pOpMAaIen
(U3NUECKOTO  COJCpXaHUS C  HCIOJB30BAaHHMEM  COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTUE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIIOJIATarOIINe
ACTPOHOMHUYECKUE TIOHSATHS, TEOPUM U 3aKOHBI IS aHajuu3a W
00BsACHEHUsS] (PU3UYECKHX TPOILIECCOB, MPOUCXOMSIIUX Ha 3BE3daX, B
3BE3AHBIX CHUCTEMAX, B MEXIAJIAKTUUYECKOM Cpeae; JIBUIKEHHUS

HeOECHBIX TeJI, YBOJIOLIMY 3BE311 1 Beenennoi



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

IO ®U3UKE

Kon Kon

pa3nena/te 3Jjieme IIpoBepsieMblii 371eMEHT COAEPKAHUS

MBI HTa

1 MEXAHUKA
11 KNUHEMATHUKA
111 Mexannueckoe nBukeHHne. OTHOCUTENBHOCTh MEXaHUYECKOTO
o nBukeHus. Cuctema orcuéra
MarepuasbHas TOUKA.
7 TpacKETOpHA
E& panmyc-pekTop:
Fr)=(xlr) Mr ) =(2)),
TpaeKTOpI,
IepeMelneHIe: } -:-
112 AF =7(t,))—T(t,) =T, -7, = v
= (Ax, Ay, Az),
IyTb.
CroxeHne nepememeHni'l:
A =4, + A1,
CkopocTh MaTepUaIbHOW TOUKHU:
_ AF —
Uu=—o =T =[La*1_.U1_.U_].
At [y o S
Ax , .
u =— =X, . aHAJIOTHIIHO v, = 'I‘r': bo==z..
AL, = =
1.13

CroxeHHe CKopocTeil: 6, =0, + 0, -

Boruncnenue nepemenieHys U NyTu MaTepruaibHONW TOUKU IIPU
NPSIMOJIMHEMHOM JIBH>KEHUU BIOJb OCH X MO TpaQuKy

3aBHCHMOCTH V(1)

1.14



1.15

1.1.6

1.1.7

- _ Ap
YCKD[JEHIIE MAaTEPHAIBHOII TOYKIL a = —L
t—sl)

At

Au
H}; = =
At Ar—s0

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:

xX(t) = xg + vyt
Uy (t) — vo, = const

PaBHOYCKopCHHOC HpﬂMOJ’IHHGﬁHOC JABUXXCHUC!

-
-

x(t)=x,+u, r+ﬂr‘*'r
- e [

v (t)=vu, +at

a. = const

vs, U, =2a,(x, - x)

=(v,),". amanorrHo a, =(v, ). a.=(v.)/.

HPII IBILKCHINI B OJTHOM HANIPABIICHHHI IIVIE S =+ <.

CBoOoaHoe majienne. Y CKOpeHHe CBOOOTHOTO TafCHUSI.

Vi

Vo o

9] Xo ‘t'.r

JIBuxeHue Tena, OpOIIEHHOT0 MO/ YIJIOM ¢ K TOPU30HTY:




[.‘k‘{f} =X, +U,f=x +tU,cosa-f

v (t)=v,, +gf=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa
{:;-:x
o
ey

Kpuonuneiinoe neuxenue. [[BuxeHre MaTepuaabHON TOUKH
110 OKPY>KHOCTH.
VYrioBas ¥ IMHEHAs] CKOPOCTh TOUKH:

v = wR

118 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKH 110 OKPYKHOCTH

_271_2
w = = U

. LleHTpOCTpEMUTETHLHOE YCKOPEHUE TOUKH:

(ye = = w?R

. [lonHOE yCcKOpeHHe MaTepUabHOM TOUKHU

TBépIIOG TCJII0. HOCTyTIaTCHLHOC " BpalllaTCJIIbHOC ABHUKCHUC

1.1.9 .

TBEPIOTO TeIa

JINHAMUKA
191 WNuepunaneHbpie cucteMbl orcuéra. IlepBbiii 3akoH HproTOHA.

o [Ipunuun otHOCHUTENBHOCTH [ anumnes
Macca tena. [ImoTHOCTE BemecTBa:
m

1.2.2 p= v

Cuna. IIpuHIMI Cyneprno3uIy CUIL:

1.2.3 * o
FpaBHoueﬁCTB =F +F+..



Bropoii 3akon HeroToHa: ajist matepuanbHoid Touku B UCO

-
-

F]_ =ma,

1.2.4 Ap = FAt

npu
F = const
-
£y Fy

125 Tperuii 3akon HproTOHA 1711 MaTe€pUaIbHbIX TOYEK:

Fip = =F5

3aKoH BCCMHUPHOI'O TATNOTCHHA: CHJIBI IPUTIKCHUA MEKIAY

TOYEYHBIMU MacCaMy pPaBHBI
mpm;

F=6—p

Cuna TSDKECTH. HeHTp TSDKECTH Tena. 3aBUCUMOCTH CHIIBI

126 TSHKECTH OT BBICOTHI N Ha/l MOBEPXHOCTHIO IIAHETHI PAJNyCOM

RO:

GMm
"7 Ry +hy?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Fe = —kx

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUs CKOJIb)KCHUS:

Frp = uN

1.2.8

Cuiia TpeHus TOKOSI:



KoaddummenT tpenns

[aBienue:

1.2.9 p=-—=

13 CTATUKA

—

F

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIIICHHUSL:
131
IM| = Fl, roe | — niedo cust

>

F

OTHOCUTENFHO  OCH,  mpoxomsmei  uepe3  Touky O
NEPIEHINKYISIPHO PUCYHKY

L[eHTp MaccC TCJia. HeHTp MacCC CUCTEMbI MATCPHUAJIBHBIX TOYCK!

myr + myry+...
Tam =
my; + my+...

1.3.2
B onHOpOOHOM 110JIE TSXKECTH
(g = const)

LCHTP MaccC TCjia COBIAAACT C €0 HEHTPOM TSAKECTU

VYcnous paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 .
|E+Fy+...=0

4 3akou [Tackais

JlaBnenue B KuaKoCTH, nokosiueiics B UCO:

5 p =Dpo + pgh

3akoH Apxumena:
6 > -

FApx = —Byurrecn
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€CIIH TEJIO U KUJIKOCTh nokoarcsa B UCO, To

FApx = ngBbITeCH

VYcnoBue mIaBadus Tel
3AKOHBI COXPAHEHU S B MEXAHUKE

NMnynbsc MmaTepuabHOW TOUKHU:

p=mv

HNMnynbec cuctemsl Tei:

P =D +p2+

3aKOH U3MCHCHHUS U COXPAaHCHUS UMITYJIbCA:

B 1CO

Ap = A(pl + p2+- . ) = FlBHeLLIHAt + FZBHGLHHAt-l_' .

B UCO , ecniu
Ap = A(p; +pa+...) =0
, €CIIH

- -

FlBHeLLlH + FZBHeLLu-x"‘- ..=0

PeaktuBHOE ABHXKEHUE

F
\s-::;;(gl?

PaGora cuitbl Ha MajToM MNEpEeMCIICHUN:

A=|F|-|.-‘lq.}7|-c05 a=F -Ax



ol F

D
MOIIIHOCTb CHUJIBL;

€CITH 32 BpeMs

pa60Ta CHJIBI UBMCHACTCA HAa , TO MOIIIHOCTDH CHUJIBI

uy: |
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEpPIrUs MaTeprUaIbHON TOUKH:

2 2

mv p
EKPIH =5 =5
2 2m
1.4.6
3aKOH U3MEHEHMS] KWHETUYECKON SHEPTUU CUCTEMBbI
matepuanbHbIX Touek: B MICO AExun = Al + A2 + ...
[TorenmanbHas 3Heprus:
JUISL TIOTEHIHAJIBHBIX CHJT
Aip = E1n0TeHu - E2n0TeHu,_= AEHOTeHu
[ToreHimanbHas HEPrusi MaTepUAIbHOW TOYKH B OJTHOPOJHOM
0JIE TSYKECTH:
147 EHOTeHLl = mgh
[ToTennmanpHas 3HEPTHUS YIPYTO AeHOPMUPOBAHHOTO TEJA:
kx?
EHOTeHu = 2
3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPIUU:
Eiex = B + Emre:—m-.
1.4.8

B IICO AE,ex = Agcex menorenn. cans
B IICO AE, e =0, eCII Agcex memoresn. cax = 0



1.5 MEXAHNYECKUE KOJIEFAHMA 1 BOJIHBI

I'apmoHnveckue KoneOaHus MaTepHanbHON TOYKH.
Ammuntyna u ¢aza xonebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin| @t +o, ).
v(0)=x/.
a(H=(v,),=—e'x(f) =a +0'x=0,
TJIE X - CMEIllEHHEe U3 PaBHOBECHSI.

JIlnHaMu4eckoe onucaHue:

ma, = —kx,
rae
k = mw?
151 - OTO 3HAYMUT, 4TO
Fx = —kx.

DHEPreTHIECKOE OMHUCAHKE (3aKOH COXPAHEHMSI MEXaHUYECKOM

SHEPTHH):

-

n.U‘JrE_nqm_k& _

2 2 2 2

CBs3b AMIUIUTYIbL KoJIeOaHMH CMCIICHUA MaTepI/IaHBHOﬁ

TOYKH C aMIUTUTYJaMHU KOJeOaHuil €€ CKOPOCTH U YCKOPEHUS:

Upe =04, a_ =4

[Tepron 1 yacToTa KoJIEeOaAHMIA:

Hepnoz[ MaJIbIX CBO6OI[HBIX KoJeOaHMii MaTeMaTHYeCKOIo

MasATHHKA.

15.2 JT
T=2n|—
g

[Teproa cBOOOAHBIX KOJIEOAHUI TPYKMHHOTO MAasITHUKA:

m
T =21 |—

k



2.1

153

154

155

2.1.1

2.1.2
2.1.3

Brinyxnennsie konebanus. Pezonanc. Pesonancuas kpusast
ITonepeunsie u IIPOJIOJIbHBIE BOJIHBI. Ckopoctb

pacnpoCTpaHEeHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

Hurepdepentius u qudpakius BOJIH

3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISAPHASA ®U3NKA. TEPMOAMHAMUKA
MOJIEKVYJISAIPHAS ©U3UKA

Mopenu cTpoeHHs ra3oB, KUAKOCTEN U TBEpAbIX Ten. IlycTs

TepMOJMHAMHYECKass cuctemMa (Terno) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. TOoraa KOJIM4eCTBO BEIIECTBA
N m
v==—=—
Ny u

rae
Ny

—4rciio ABOrajipo, m — Macca CUCTEMBI (Tena),

U

— MOJIIpHaA Macca BCUICCTBA

TennoBoe IBMKEHHUE aTOMOB U MOJICKYJI BCIICCTBA

BzaumoaericTBrue yacTHll BENECTBA

2.14

Huddyszus. bpoyHoBckoe aBuxkeHHE

2.15

2.16

Monens uneansuoro raza B MKT

CBs13p MEXly IaBJICHUEM U CpPeIHEN KUHETUYECKON 3HEeprueu
MIOCTYIIATEIBHOTO TEIUIOBOTO BMKEHHUS MOJIEKYJ UICAIBHOTO

rasza (ocHoBHoe ypaBHenue MKT):

rne MO — macca OJJHOM MOJIEKYJTHI,

N
"=y



- KOHICHTpalusg MOJICKYJI

2.1.7 Ab6comoTHas Temnepatypa: T =t +273K
CBs3b TeMIepaTyphl ra3a co CpeIHel KUHETUYECKOM AHepruei
NOCTYNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUS €0 MOJICKYJIL:
.f' 2
218 7 =™\ _3er
L2 2
2.1.9 VYpasuenue p = nkT
Moenb uIeanbHOro ra3a B TEpMOJIMHAMUKE:
| Vpasrerre Menre1eesa — Kianeipora
| BEeUKeHHE U1 BHYTPSHHEH JHEPTHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (mprMeHHM
3aMcH):
m RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxeHHe 11 BHYTpeHHell 3Hepriil 0HOaTOMHOTO ]
rasa (IIpIIMeHIIMEIe (DOPMEI 3aIIICH ):
-3 3 3m 3
U=-VRT =—-NkT =—-—RT =v¢c,T==pV
2 2 2 2
3aKoH I[aJIBTOHa IJI JaBJICHUA CMCCH PA3PCIKCHHBIX I'a30B:
2.1.11 p =Py + pat..
H3onporeccel B pa3peKEHHOM ra3e C IMOCTOSHHBIM YHCIOM
2112 MOJICKYIJI N (C INOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V):

uzorepma (T = const): pV = const

uzoxopa (V = const):



2.2

P_ const
T

n3obapa (p = const):

= const

N~ <

I'pacuueckoe npencrasienye u3omnpoueccos Ha pV-, pT-u VT-
JarpamMmax.

OO0BeIMHEHHBII Ta30BbIA 3aK0H:

pvV ;
T = cons

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIIECTBA V.

HaCI)IH_[eHHBIe N  HCHACBINICHHBIC  IIaphbl. KauecTtBenHas

3aBUCUMOCTD IIJIOTHOCTU W JABJICHHMA HACBIMICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BnaxnocTs BO3myXa.
OTHOCHTENbHAS BIAKHOCTb:
pnapa (T) pnapa (T)
2.1.14 ¢ = =
Phacbimnapa (T) Pracbimnapa (T)
9115 W3meHeHne arperaTHbIX COCTOSIHUM BELIECTBA: MCIApEHHE U
o KOH/ICHCALUs1, KUIIEHUE KUJKOCTH
W3MmeHeHne arperaTHbIX COCTOSHUM BEILECTBA: ILJIABICHUE U
2.1.16
KpHUCTaJTN3alus
2.1.17 [IpeobpazoBanue suepruu B (ha30BBIX EpPEXoaax
TEPMOJANHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sHeprus
Tennonepenaya kak cnoco® W3MEHEHHsS BHYTPEHHEW SHEpruu
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMS, TEMIONPOBOAHOCTH,

2.2.4

H3JIYUCHUC

KommyecTBO TEIIIOTHI.



3.1

VY enpHas TEINIOEMKOCTH BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

2211

VY nenwpHas Temnora napoodpasosanus L: Q = Lm.
VY aenbHas TeTuoTa maBieHus A: Q = Am.
VY nenpHas TemioTa cropaHus Tomiusa : Q = gm

DnemeHTapHas paboTa B TEpMOJAMHAMUKE:
A =pAV

Brruucnenue padoTsl 1o rpaduky mporecca Ha PV-auarpamme

[IepBblii 3aKOH TEPMOAVHAMUKH:

Q12 = AUyp + A1 = (Uz — Uy) + Agz

Annabara:
Q12 =0= A1, = (U — Uy) = AUy,

Bropoii 3akoH TepmoanHamMuku. HeoOpaTtumsbie npoueccs

[Ipunnune! aevictBus Ternosbix MamuH. KIT/:

n= Aaan:umt _ QHJI‘p _|qun| —1— |me'[|
OQrearp Orearp Oarp

Maxkcumansnoe 3nauenue KIIJI. [{ukn Kapno:

Ty ~Taen . T

marp

T,

uarp me

S .

max N = Mgy =

YpaBHEHHE TEIJIOBOTO OajlaHca:
Q1 +QZ +Q3+= 0

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE



3.11

OnexTpuszanus Ten U €€ NposABICHUS. DIEKTPUUECKUM 3apsi.

JBa Buaa 3apsga. DJEMEHTApHBIM AJIEKTPUUECKUU 3apsii.

3akoH COXpPaHCHUSA SJICKTPUUCCKOTO 3apsaaa

3.12

3.1.3

3.1.4

3.15

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:

B OAHOPOAHOM BCIICCTBE C ,Z[I/IBJICKTpI/I‘leCKOI‘/’I

MIPOHUIIACMOCTBIO

q,

T |- 1 |-
F:k|1||1q1: _|1|1

&I 4mes, 17
Onektpuyeckoe mnoisie. Ero peiictBue Ha
3apsibl

Hanps>k€HHOCTD 3JIEKTPUUYECKOTO MOJIA:

>

) F

Qr{p06m>1171

ITone Toueynoro 3apsaaa:

OIHOPOJHOC TI0JIC:

>

E = const.

KapTtuns! nuHMIA HanPsHDKEHHOCTH ATUX TTOJIEN

IloTeHuMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh MOTEHIIMATIOB U HANPSIKEHUE:
Az = q(p1 — P2) = —qAd = qU.

QJICKTPHYCCKUC

IloTenunanbHas SHEPIU: 3apsaa B 3JICKTPOCTATUICCKOM IIOJIC:

W =q¢



IloTenmuan QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
q

CBs3b HaHpﬂ)KéHHOCTI/I moJi1 U PasHOCTHU TIOTCHLUAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTHueckoro mojs: U = Ed

[TpuHIUTT CynEepro3uIUU AIEKTPUUECKUX TTOJIEH:

3,1_6 E:E1+E2+...,¢:¢1+¢2+...

[IpoBOJHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH ITPOBOJHHUKA

3.1.7
Et=0

, BHYTpHU ¥ Ha MMOBEPXHOCTU IPOBOJIHUKA ( = CONSt

318 JIMDJIEeKTpUKU B 3JIEKTPOCTATHUECKOM MoJe. JlurnekTpuueckas
MIPOHUIIAEMOCTh BELIECTBA €

Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

3.19
DIeKTPOEMKOCTH IIOCKOTO KOHJICHCATOpa:

£ggS

= 7 :gCO

Hapa.nneanoe COCIMHCHHUE KOHACHCATOPOB!:

q =q1+q2+...,U1 = Uz =---;Cnapaﬂn_cl+62+-"

IlocnenoBarenbHOE COEIUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @u =Gz = — =t
1noca




OHeprus 3apsHKEHHOT0 KOHIEHCATopa:

qu CcU? ¢*
3.1.11 = _- _1
We 2 2 2C

3AKOHBI TIOCTOAHHOI'O TOKA

Cwnia Toka:

3.2.1 Ar ]y,

TTocrosuusrii TOK: | = const

Jlnst mocrosiHHOTO TOKA ( = |t

Ycaopus CYHICCTBOBAHHUA SJICKTPUICCKOTO TOKA.

3.2.2
Hanpsoxkenne U u DJ1C E
3axon Oma aJ1g y4acTKa Iemnu:
3.2.3 I v
. . - R
DIEeKTpUYECKoe CONPOTHUBJICHUE. 3aBUCUMOCTh
COTPOTHUBJICHUSI OJHOPOJHOTO TPOBOIHUKA OT €ro JIMHBI U
394 CeUeHHs. Y IeTbHOE COMPOTHUBIICHUE BEIIECTBA.
R l
Ucrounuku Toka. 3J]C ucTouyHuKa TOKA:
E — ACTOpOHHI/IXCI/IJI
3.25 q
BrayTpennee conpoTHBIEHHE HCTOYHHKA TOKA
3akon Oma 715 TOTHOM (3aMKHYTOM) AyeKTpudeckoil nenu: E
= IR + Ir, oTkyna
3.2.6 » OTA



3.2.7

3.2.8

3.29

3.2.10

[TapannensHOe cOEqMHEHNE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCJ‘IGI[OBaTeJ'II)HOG COCONHCHUC HpOBOHHI/IKOB:
U=Ul+U2+..,I11=12=..,
RHOCJ'I = Rl + R2+. .

Pabota anekrpuueckoro Toka: A = [Ut.
3akon J[>xoyns — Jlenia:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft

MOIIHOCTh SJICKTPHUYECKOT'O TOKA:

A4
P=—o =IU

At Ar—l)
TernmoBast MOILIHOCTB, BBIAEISAEMAs HA PE3UCTOPE:

-

n U
P=[R=—=IU
R
MoiHocTh HCTOYHHKA TOKA:
Ad_
PE- = — = EI
At

Ar—0)

CBoOosHBIE ~ HOCHTENM  JJEKTPUYECKMX  3apsioB B
NIPOBOJHMUKAX.  MeXaHu3Mbl  NPOBOAMMOCTH  TBEPIBIX

METaJUIOB, PacTBOPOB M PAacIIaBOB JJIEKTPOJHMTOB, Ta30B.



3.3

3.4

3.3.1

[TonynpoBoauuku. I101ynipOBOIHUKOBBIN 11O/
MATHUTHOE ITOJIE

MexaHHU4YecKOe B3aUMOJIEHCTBUE MAarHUTOB. MarHuTHOE MOJIE.
Bektop wmarnuTHOW uHAYKIMH. [IpuHIMI Ccyneprno3unun

MAarHATHBIX [OJIEH:

- - -

B = Bl +Bz+

Jluaun wuMHAYKUMM MarHUTHOro mnoss. KaprtuHa nuHMMA
WHIYKIIMA MAarduTHOI'O OJIA IIOJIOCOBOTO u

HOHKOBOOGpaSHOFO IIOCTOSAHHBIX MAarHuToOB

3.3.2

3.3.3

OmneiT Opcrena. MarHuTHOe TIOJie MPOBOJAHUKA C  TOKOM.
Kaptuna nuHUA WHAYKOUH MarHATHOTO TIOJNS JUIMHHOTO
MPSIMOTO MPOBOJHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,

KaTyIIKU C TOKOM

Cuna Amriepa, e€ HanpaBJICHUE U BEJIMYMHA:

F, = IBlsina

, [JA€ O — YIoJI MCXKy HallpaBJICHUCM ITPOBOAHHUKA 1 BEKTOPOM

>

B

3.34

34.1

Cuna HopeHua, eé HampaBJICHHUC U BCIIMYNHA:

Frnop =1 q | vBsina

/1€ 0. — yToJl MeX/1y BEKTOpaMu

. I[BI/I)KCHI/IC SapH)KCHHOﬁ JaCTHULlbl B OJHOPOAHOM MAarHuTHOM

II0JIC

OJIEKTPOMATHUTHAA MHYKIMA

IToTok BCKTOpPa MarHuTHOM HWHAYKIUHA:

® = B,S = BScosa



3.4.2 SBnenue anekTpomMaruuTHOM nHAYKIMK. D/]C nHIYKIMH

3aKOH IEKTpOMarHuTHOW nHAyKmuu Papanes:

AD
A=)
[

—= <)

3J/1C MHAYKIHUH B IPSMOM MPOBOIHHUKE UTHHOM |,

ABWIKYHIEMCH CO CKOPOCTBIO

>

WLl

B OJIHOPOJHOM MarHMTHOM Mose B:
| E; |= Blvcosa
3.4.4

, TJIe 0. — YTOJI MeX Ay BEKTOpoM B u Hopmaiibio

-

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4
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3.4.6

3.4.7

3.5

TO

| E; |= Blv

IIpaBuno Jlenna

NHIyKTUBHOCTB:

, umn © = LI
Camounnykuus. 9JIC caMOMHAYKITUU:

AT
E. =— EL =—1II'
—

9Hepr1/1;1 MArdmuTHOT O ITOJIA KaTYH_IKI/I C TOKOM:
LI?

W, = —
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

3.5.1

Konebatenpupiii  kKOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC

KOJ'IC6E[HI/I$I B NACAJIbHOM KOHG6&T€J’ILHOM KOHTypeI
[ q(t)=q,.sin( et +,)

]fff] =q, = 60, 008 ( 00 + @y ) = I cos( et +@y)
®opmyna ToMcoHa:

T =2nVLC

, OTKyJia



3.6

CBs3b AMIUIMTYABI 3apdia KOHACHCATOpaA C aMHHHTYI[OfI CHJIbI
TOKa IIpH CBO6OI[HBIX SJICKTPOMArHuTHBIX KOJICOaHHUIX B

HJeaIbHOM KOJIeOaTeTbHOM KOHTYpE:

Qe = —

()]

3aK0H COXpaHECHHSI SHEPTUM B HJACATBHOM KOJIEOATETHHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbIE 27IeKTpOMarHUTHbBIE KosieOaHus. Pesonanc
[Tepemennsiii Tok. [IponsBoncTBO, mepenavya u moTpedIeHUE
3JIEKTPUYECKON SHEPTUU
> cu’ LI’ cu’_ LI’
+ = TR — TEE = const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3ammHas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 - e
E1Blc
356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpssMONMHENHOE pacCIpOCTPAaHEHHE CBETAa B  OJAHOPOJHOMU
cpene. Toueunblii nctounuk. JIyd cBeta
3aKOHBI OTPAKEHHUSI CBETA.
a=p
3.6.2
ofp
T7777 777777
3.6.3 [TocTpoeHne N300paKeHHH B IIIOCKOM 3epKajie
3aKOHBI PETOMIIEHHSI CBETA.
3.6.4

[IpenomiieHue ceera:

nysina = n,sinf.



3.6.5

3.6.6

3.6.7

AOGCOTIOTHBIN MTOKa3aTeNb PEIOMIICHHUS:
Cc

Nage = v

OTHOCHUTENLHBIN ITOKa3aTellhb MMpCJIIOMJICHUA:

n, 1M
n = =
OTH nl UZ

Xon JIydeil B Ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHUE [UIMH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPEC3 I'paHUIy pa3aciia

ABYX OINTHYCCKUX CPCI:

n,<n n,

n

Oy

IlonmHOE BHYTpEHHEE OTpaXKEHUE.

[IpenenbHbII yroi NOJIHOIO BHYTPEHHETO OTPasKEHUS:

. 1 np
Sina,, = =—
nOTH nq

Coluparoniue U pacceuBarolmve JMH3bL. TOHKas JIMH3A.

DOKYCHOE PACCTOSAHUE U ONTUYECKAsl CHUJIa TOHKOM JIMH3BI:

®dopmyJia TOHKOH JTMH3bI:

QU
K| =
| =



3.6.8

VBenuuenue, JapacMoe JIMH30MM:

h 1f1

[=—=—

H d

F\ h
f

ko

B ciyuae paccenBaroniei JMH3bI:

1
DO=F=-0,
DO

[=—=

h |fl
H-at

XOI[ Jyda, Opomeamero JUH3Y oA IMPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. IlocTpoeHne wu300pakeHHI
TOYKH M OTpe3Ka MPSAMON B COOMPAIOIIMX M PACCEHUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

®doroanmnapaT Kak onTuyeckui npubop. I'na3 xkak onTuueckas
cucrema

Wntepdepennus ceera. KorepeHTHbIE HUCTOYHHUKH. Y CIIOBHS
HaOIoAeHUS MaKCUMyMOB u MHHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JABYX  CHH(a3HBIX

KOICpCHTHBIX UCTOYHUKOB:

MAaKCHIMVYMEI — A:Em;'; m=0,+1,+2 +3 .,

vl
MITHIIMYMBI — A= 2m+1_];, m=0,£1,£2,£3



3.6.11

3.6.12

4.1
411

4.1.2

413

4.1.4

Hudpakmus ceera. [Audpakumonnas pemeérka. YciaoBue

Ha6J'IIOI[eHI/Iﬂ TJIaBHBIX ~MaKCMMYMOB IIpM  HOPMAJIbHOM

NMaJeHU MOHOXPOMATHUYECKOTO CBETAa C JJIMHOW BOJHBI A Ha

peméTky ¢ nepuoaom d:

dsing,, = mim=0,+/-1,+/-2,+/-3,..

Hucniepcus ceera

KBAHTOBA ®U3UKA

KOPITY CKYJISIPHO-BOJTHOBOM Y AJIN3M
l'unote3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv

®dotonbl. DHeprus GoToHa:

E=h _he_
=hv=—=pc
Nmnynbe ¢poToHa:
_E _h h
P=C=C ™1

®dorordpdext. Onbitel A.I'. CtoneroBa. 3akoHsl HoTodddexTa

VYpaBuenue DitHmreitHa 17151 hoTodPdekra:

EclmTona = ABbixoga + Eyyumax,

rac,

hc

ECl)OTOHa hv = Bk
hc

ABbeoaa = thp = 1
Kp

2
MU~ max
Evunmax = 2 = eUsay



4.1.5

4.2
421

4.2.2

4.2.3

4.3

4.3.1

4.3.2

4.3.3

JlaBieHwue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIONIYIO MOBEPXHOCTh U

HAa ITOJIHOCTBIO MOIVIOLIAOLIYI0 IIOBEPXHOCTh
OU3NKA ATOMA
[InanerapHas Mmonens aroma

[Toctynater bopa. U3nydenue u mornomieHue (HOTOHOB IpHU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHSI SHEPTUH HA JPYTOi:

hv = he =|E,-E

L -

m
Y

JIuHeiyaTbie CIEKTPHI.

CrexTp ypoBHEH 3HEPrur aTomMa BOJA0POIa:

—13,69B
E =22 n_123 .

" }_?:
OU3NKA ATOMHOI'O AIPA

Hyknonnas moznenp siapa [erizenOepra — MBaneHko. 3apsin

anpa. MaccoBoe uncio sapa. M3oTomsl

PagnoakTHBHOCTE.
Anbda-pacna;
A A—d 4
7X—75Y +,He
bera-pacna.
DNeKTpOHHBIN B-pacnan:
A A 0 -
s X—= Y+ je+v,

[To3utpounslii B-pacnan:

XA A7+ Je+v,
l'amma-uznyuenue
3aKOH PalnOAKTUBHOIO pacnana:

-t
N(t) = Ny * 2T




IIycth M — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

43.4

H,E[epHLIC pCaKknuu. I[CJ'ICHI/IG " CUHTC3 AACP




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






