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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE TOJOKEHHM W TpeOOoBaHWUN K pe3yJibTaTaM 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,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IENIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromIuxcs.
[Iporpamma mo ¢usuke ma€r mOpencTaBieHUE O LEAX, COAEpPNKaHUHU, OOIen
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
ydueOHoro mipeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOnE€HHOTO YpOBHS IO3BOJIAET PEAM30BATh
3aJ1a4yi MPO(PECCUOHATILHON OpUEHTAIlMK, HAIIPaBICHO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKCHHs 00pa3oBaHUS B
OpraHu3anusax MnpodeccuoHaTbHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpaMmme 1m0 (Qu3Mke ONpenenstoTcs IUIAHUPYEMBbIE pPE3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriayOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKM TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIITyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Tporpamma o (pu3mKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yTriIyOonéHHOM
YPOBHE, B TOM YHCJIE IPEAMETHbBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUs;

cojiepkaHue yueOHoro npeamera « Puszukay mo rojiamMm o0ydeHusl.

[Iporpamma 1o ¢Qu3MKe WMeeT NPUMEPHBIH XapakTep U MOXKET OBITh
UCII0JIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX POrpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO WHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JJISI peali3aliyd  Pa3JIMYHbIX METOAMYECKHUX
MOJXO/0B K TMpernojiaBaHuio (pu3uku Ha YriayOJEéHHOM YpPOBHE MpH YCIOBUU
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY
3HaHUi 00 okpy:xatoreM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
NpuUMeHEeHUEe (U3MYECKUX 3HAHUM ONpENeNuo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHs] HOBBIX MATE€pUAJIOB C 3a/JlaHHBIMU CBoOMcTBamMu. M3yueHue
Gu3MKK BHOCUT OCHOBHOM BKIal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydaromerocsi, B GOpMHUPOBAHNE YMEHUN TPUMEHSATh HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMM YICOHBIX HCCIICIOBAaHUM.

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

Hoea yenocmnocmu. B COOTBETCTBUM C HEM Kypce SIBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DM3UKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (HU3UKU
oObeaMHEH BOKPYr (Qu3nueckux Teopuid. Bemymmum B Kypce sBisieTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN W3YYEHHBIX TEOpuil M 3akoHOB. [Ipum »TOM paccMmarpuBaroTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYKIEHUS
po0IeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jisa ¢pusuku peanuszanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. [ns yrayOnéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIC YYCHHUYECKHE OMBITHI TMPU HW3YYCHUH 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 TOJYrOJUH B KaXJIOM M3 3THX KjiaccoB. Btopoil cmocod — 370
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHusi pazaena (temsl). Ilpu 3Tom mox pabGoramu
MPAKTUKyMa TTOHMUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000MIEHHOTO BU/Ia 6€3 TOIIArOBOM UHCTPYKIIUU.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOPHBIX pabOT W MPaKTHKyMma IPEACTaBIICHA €AMHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
yYaCTHHKaMHU 00pa30oBaTEIBHOTO MPOIlecca UCXO0II U3 OCOOEHHOCTEH MOYypPOYHOTO
IUIAHUPOBAHMUSI W OCHallleHus KabOuHera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCICAOBAHUS 3aBHCHUMOCTECH (DU3WYECKUX BEIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENSETCA PEUICHUIO pacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM ISt pacyE€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSTh
W3Y4YEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeiia Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHWM W3 Pa3HBIX pa3aesioB. J[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyltoume BbIOopa
(bU3UYEeCKON MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTro Iporiecca Kypc (U3HKHA YIIyOJaEHHOTO
YPOBHSI HAa YPOBHE CPeTHEr0 00IIero 00pa3oBaHus JOJKEH U3ydaThbCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpyIOBaHWE JUISI BBIMOJHEHUS YKAa3aHHBIX B TPOrpaMMe TI0
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPAaTOPHBIX padbOT M pabOT MpakTHKyma, a
TaK)Ke IEMOHCTPALlMOHHOE 000pYyI0OBaHHE.

JlemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (DHU3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TTPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUAE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyéTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

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

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOydarolmUXcsi K HaydYHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

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

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3yUYEeHHUS OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 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 TEXHOJIOTHU;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JESTENbHOCTH, CBSI3aHHBIX C (U3HKOM, MOJArOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HalPaBJICHHH.

JlocTixkeHue 3TUX 1enieid oOecrieunBaeTCsl pelieHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEJIHETO 00I11ero o0pa3oBaHus:

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

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JJ11 OOBSICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzndyeckoi MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/JaHue
dbu3nyecko MoJieNd, aJIeKBaTHOW YCIOBMUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOTO XapaKTepa;

NMOHUMaHUE (U3UYECKUX OCHOB U TIPUHIIMIOB JIEHCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

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

CO3[IaHUE YCJIOBHUM Ui Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JIEeATEITbHOCTH;



pa3BuTHE UHTEpeca K chepaM MpodecCUuoHaTbHON eI TEIbHOCTH, CBA3aHHON
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS O CTIENUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOPHIISL.

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 INepeyeHb J1abopaTopHBIX U
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JelaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTOA MO3HAHUSA NPUPOBI.

®duszrka — pyHIaMEeHTaIbHAS Hayka o mpupoae. 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(pPOBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoOIOTHO TBEPAOE TENO, HAealbHAsl >KUAKOCTb, HACANbHBIA Tra3, TOYCUHBIN
3apsn). ['unoreza. @U3NYECKHl 3aKOH, TPAHULIBI €r0 MpuMeHuMocTu. duznueckas
TEOpUSL.

Ponb u mMecTto QUMK B (OPMUPOBAHUU COBPEMEHHON HAyUHON KApTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B IEMU TMOCTOSHHOTO TOKAa MpPH
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) U
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUaIbHOM TOUYKHA OT BPEMEHHU U MX
rpa@uKy.

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



KpuBoimHentHoe  nBWKEeHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[{enTpocTpemuTeabHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKCHHE CHApSAOB, LIENHBIC, MIECTEPEHYATHIE UM PEMEHHBIE MEpeaayw,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

HaOnronenve ABUWKEHHS 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 NPSIMOJMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
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 Mepuojia oOpalleHus: KOHUYECKOro MasiTHUKa
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'napocrarndeckoe nasienue. Cuita Apxumena.

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

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

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

CpaBHEHHE  pABHOJEHCTBYIOIIEH  NPHIOXKEHHBIX 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 CUJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUSI.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHU [BUXKEHHUS Opycka IO
HAKJIOHHOW INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHhI.



HccnenoBanne 3aBUCUMOCTH CWJI 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
3aBucumoctu F,(N).

UccnenoBanue nBuxkeHUs OpycKa MO HAKJIOHHOW 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.

HccnenoBanne yclioBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb OMOPBI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepraibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHMS 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
IpeICTaBICeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

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



[loTeHuMabHbIE W HEMOTEHUUANbHbIC CWIbl. [loTeHUManbHas »HEPrHUsl.
[ToTenmnuanpHas 3HEprus ynpyro nedopmMupoBaHHON TpykuHBL. [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.

YpaBHeHnne bepHyn Ui UACATBbHOW JKUIAKOCTH Kak CJEICTBHE 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 CHUJTBI.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JNEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, 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 cOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJCHCTBUH.

W3mepeHrne KHHETUYECKOW SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUSI.

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

Paznen 3. Mosekyasipuast Qu3nka U TEPMOJAMHAMMKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN U OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE 3THUX



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

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

Mogenb uieaqbHOTO ra3a B MOJEKYJISPHO-KUHETUYECKOU TEOPHUHU: 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 Tra3e C IIOCTOSHHBIM KOJWYECTBOM BemecTBa. [ 'paduueckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHHEM M CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKON TEOPUH HJICATBHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoTydYeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mopenu IBUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccieaoBaHue U30MpPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.

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

N3ydeHne H30TEpPMHUYECKOr0 Tporecca (PEeKOMEHJOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uICAUIBHOrNO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHECHUN:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUYECKUE MTPOIIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

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

KomnuectBo Ttemnotel. TemnoéMkocTh Tenma. YAelnbHas W MOJSIpHasd
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aanabaTHOM TIpoIiecce.

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

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
33JIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHumme! gectBud 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, YTWIM3AUUs «TEIJIOBBIX» OTXOJI0OB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEHN BEIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aarnabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOu TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTRA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUTIEHUS OT JIaBJICHUS
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 sHEpTrUn 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:  KUIKHUE
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.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHOM 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.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasuma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. IIpOBOAHMKH, [HUAJIEKTPUKA U MOJYIPOBOJHHKHU.
OJIEMEHTApHBIM DJIEKTPUYECKUM 3apsif. 3aKOH COXPAHEHHs DIEKTPUYECKOIO
3apsna.

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

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  noisid.  IlpoOueiii  3apsna.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HanpsbkeHue. [loTeHnuanbpHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHman »1eKTpoCcTaTUYeCKOro nojid. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Moist (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CynepnO3UIINU 3IEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apssKEHHOro mo 00bEéMy miapa. Ilose paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsH>KEHHOCTH O3TUX MOJEH |
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

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

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTh BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX 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.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
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.

HaGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampspKEeHMST) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue 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 y4acTKa 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 pa3BeTBIEHHBIX AnekTpuyeckux 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
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. 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 CHJIBI TOKA OT HAIpPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JIJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUYEHU U MaTepuana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

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

Crnioco0ObI coeTuHEeHUsI UCTOYHUKOB Toka, DJIC OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOro CONPOTUBIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJIC raapBaHMYECKOrO 3J€MEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B LIEMH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHbIX cpeoax.

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



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
DnekTponus. 3akonbl Dapajaes 11 AAEKTPOJIN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA ATIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

3akoHsbI nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrponamnsa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHHYECKMH  DKCIEPHMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBSA3M.

WN3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBJICHUE, HAYUYHBIM (akT, TUrnoresa, (puanyeckas BEIMYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBoicTBa. TpuroHomeTpuyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

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

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOECHHUE aTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, DIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eocpagpusn: BnaxxHOCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JPYTrUe), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpuOOpOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAyKuuu. I[IpuHuomn cynepro3unuu
MAarHUTHBIX NOJIed. JIMHUY MarHUTHON MHTYKIWH.

MarnuTHoe 1oJie IPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJHOM MarHuTHOM noJie. PaboTa cuibl JlopeHia.

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



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND SIKOOH, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

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

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienre n1BUXEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DIEKTPOU3IMEPUTEIILHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPpAKMUKyMm.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenernenne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJC uHAYKUMHM B MOPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTH B LENU IMOCTOSHHOTO TOKAa.
Asnenne camonnaykuuu. IJIC caMOUHIYKIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
1e€Yb, COJICHOU], 3allIUTa OT JEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emMin.

Jemoncmpayuu.

HabGmronenre sBjieHUsI JIEKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoctd DJC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKUMH OT CKOPOCTHM M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

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 COXPAaHEHUs MEXaHWYEeCKOM sHepruu). BriBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebaHuil. CBs3b aMIUIUTYbl KOJEOAHHN HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

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

[Tonsitue o 3aryxatouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BuusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MalbIX KOJIEOAHUM Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanne 3aTyXammMux KOaeOaHWi U 3aBUCUMOCTH TIEpHOia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyie0aHUN Tpy3a HAa MACCHUBHOM TPYXKUHE C IIEJIbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYXACHHBIX KOJIEOAHU.

HabGmionenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, 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.

HccnenoBanne yObIBaHUS aMIUTUTY/IBI 3aTyXaIOIUX KOJICOaHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsijia KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIe0AaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHUS TMPU PA3TUIHON (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTylIKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbubiii  Tpancopmatop. IlpomsBonctBo, mnepegaya u moTpelieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOUX IEKTPOMArHUTHBIX KOJICOAHUH.

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 U TpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenue 3;1eKTpOMarHiTHOIO pe30HaHCa.

Hccnenoanne paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBL
CBolicTBa MEXaHUYECKHUX BOJH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

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

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

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

ITpuHIMIIBI paIUOCBA3M U TeleBUACHUA. Pagrookanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEeBU30p, aHTeHHA, Tenegon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue oTpaxxeHus U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

HaOmronenne uatepdepeHunu 1 Audpakiiiu MEXaHU4eCKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsI3Wu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MoJspu3anus, udpakius, UHTephepeHITU.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

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 cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMJICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTellb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon mydeit B mpusme. [lucnepcusi cBera. CIOXHBIM cOCTaB O€IOT0O CBETA.
LBer.

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

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM cepruyeckod JMH3BI OT €€ TeOMETPUU U OTHOCUTEIHHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xona nyda, OpOLICANIErO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoi ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaX.

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 KOT€PEHTHBIX HCTOYHMKOB. [IpuMepbl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne NpeioMIICHHs! CBETA.

HaOnroienrie moJiIHOro BHyTPEHHETr0 oTpaxkeHus. Mojieinb CBETOBO/IaA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaOmronenne nuatepdepeHim cBera.

HaOnroienuie 11BE€TOB TOHKUX TUIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HabGmronenune nudpakiimoOHHOTO CIIEKTPA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmMuKym.

W3mepenne nokasaress NpesoMIIeHNs CTEKIA.

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

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300paXkeHus B CUCTEME U3 TIOCKOTO 3epKajia U JTUH3bI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTEpPEepeHIIny U MOJISIpU3aIuu CBETA.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3ePHOTO U3IIYYEHHUS HA IBYX IIEX.

Habnroaenue aucrnepcum.

Hab6mronenue u uccnegoBanue 1UPpakiimoOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI cieIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH.

['panuupl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAIIEHUE JITTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

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



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

YyeHn4ueckuit HIKCIepUMEHT, J1abopaTopHbIe PadOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60ii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3Iy4Y€HUE (HM3TyuyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. ['unoresa [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, JIaBICHME CBETa Ha aOCOJIIOTHO
NOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxarolulyr MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpOHOB Ha KpUCTAILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeNIHEro ¢hoTo3d dexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuot, nPpAKmMuKym.

HccnenoBanne poropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTHU CUIIBI TOKA YepPEe3 CBETOIUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norionieHrue GOTOHOB MpU NEPEXOAe aroma
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydyeHue cBera. Jlazep.

TexHndeckrue yCTPOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CIEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomaol, PAKMUKYM.

HaOmronenue nuHeiiyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOU PunbGepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens snapa ['eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PanunoaktuBHOCTE. Aunbda-pacmnan. 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. Jloaumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepubie cuibl. [{edexT maccer sapa.

Anepurie 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 aJpOHOB.

®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.

HccnenoBanue TpekoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHs acTpoHOMUU. [IprKnagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

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

Buna 3Bé3nnoro neba. Co3Be3nusi, sipKue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKEHHUE.

ConneuyHas cucrema.

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 MOCJIEAOBATEIBHOCTU. 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 kBaszapbl. YEpHbIE IBIPHI 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 MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHbI, TUIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CriocoOb1 m3MepeHns (PU3NYECKUX BEJIUYHH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC ¥ OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (PU3NIECKUX BEITHYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

Oo6o01maomee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHus pa3zenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnkay, « JNEMEHTbI ACTPOHOMHUH U aCTPOPUBUKIY.

Ponb Qu3uku M acTpOHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMATBHON M ATHUYECKOH chepax AeATeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTCIIBHOW W  MPOTHOCTUYECKOW  (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 IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢usuku yraoyonéaHoro ypoBHs B 11 Kkiacce
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, rumoTe3a, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

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

buonozua: >nekrpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoJieOaTelbHbIE
JBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PUCKU TPH IMPOU3BOJICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJABTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTUYECKUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJIEKHM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUU 3JIEKTpoIepeaay, 3JIeKTPOABUraTellb, pajap, paauonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHUKA, COJIHEUHAsl Oarapesi, CITyTHUKOBbIC
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 mnpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOITUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTr0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAaIlpaBIICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAKAAHCKOM  MO3UIMU  OOydYaromierocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO O0IIECTBa;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYINpaBIEHWH B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAIBHBIMHU  HMHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW M BOJIOHTEPCKOM JIESITENHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHNUS,;

e CHOCOOHOCTH OIICHMBATh CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

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

ICTETUYECKOT0 BOCTIMTAHMSA

e DOCTETHMYECKOE OTHOLICHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIIel npodeccun U pean30BbIBaTh COOCTBEHHBIE
’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
XapaKkTepa SKOJOTUYECKUX TTPOOIeMm;

IUIAHUPOBAHUE M OCYIIECTBIEHUE JEUCTBUM B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTU HAYYHOT'O IMMO3HAHMUA:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKON HAYKU;

OCO3HAHME LUEHHOCTH HAy4YHOM JESATENbHOCTH, FOTOBHOCTH B IIpoLEcce
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

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

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

OTIPENENTh TCNIA JEATEILHOCTH, 33/aBaTh MapaMeTPbl M KPUTCPUH WX
JOCTHIKEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PacCMaTPHUBACMBIX
(bU3UYECKUX SBICHUSIX;

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

BHOCHUTh KOPPEKTUBBI B JCATEIHHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUN JIEATEILHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKkye 1eCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUCBBIMH MOHITUSMH U METOJaMU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4YEOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JEATENBbHOCTH B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATENLHOMY TIOMCKY METOJOB pelieHust 3ajady  (U3HUecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUHU YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJU3UpPOBATh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJIE€ PEIICHHUS 3aJaddl pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX yCJIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MONydeHUs WHMoOpManuu (pU3MUecKoro conaep kaHus
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONb30BaTh CpeACTBa HMH(DOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW G€30MaCHOCTH;

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

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIIEHHEe Ha Ypokax (U3MKHU MU BO BHEYPOUHOMU
NEeSTENbHOCTH;

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 pabOTHI;

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

NPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH ILJIaH
JEHUCTBUHN, pacpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
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 MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
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 BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTCHUM;

JABaTh OLICHKY HOBBIM CHUTYaIMsIM;

paclMpATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apPrYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIUIMH B 00JacTu
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHMOHAJIbHbIN HHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYAIUMsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HaBBIKAMHM II03HABATEJIbHOW pediiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH i OICHKW CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLECHHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIEeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IIPU aAHAJIMN3E PE3YJIHTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

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

COBEPILICHCTBYETCSI IMOIMOHATBbHBIH WHTEJUICKT, HpPEoIararoInui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

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

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, 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:

NOHMMaTh pPOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AedaTebHOCTH
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
(dhopMHUpPOBaHUU MPEACTABICHUMN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBHKEHHUE,
CBOOOJHOE TmMajeHue, alCONOTHO yrpyras aedopmaiusi, abCOTIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILIMYECKOI0) Tela, UACabHbII ra3, TOUEUHBIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pa3nuuaTh yCJIOBUS (IpaHUIbl, 00JIACTH) NPUMEHUMOCTH (UINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OrpaHU4YECHHOCTD HCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpPMYINIbl KUHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMHPHOI'O TATOTEHUS], 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHHUYECKON JHEpruH,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (DPU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMS UMITyJIbCca U
MEXaHUYECKOI SHEPriH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS HJCAIBHOTO Ta3a CcoO CcpeaHen
KMHETHYECKOW HSHEpPruei TEeIIOBOro JBHKEHHS U KOHLEHTpaluued ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPruer TEIIOBOro JBHKEHHS €ro YacTHUll, CBA3b JABJICHUS HUIEATbHOIO
raza C KOHUEHTpPAalUHMEW MOJIEKyl M €ro TEeMIEpAaTypol, ypaBHEHUE
MenneneeBa—Knamneipona, mepBbIM 3aKOH TEPMOIAWHAMHMKH, 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 3JIEKTPOJMHAMHUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCIJIOBHs IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI Oma g y4yacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHKCHIBATh (PU3UYECKHUE TPOIECCHl U SIBJICHUS, WMCIOIB3YS BEINYUHBI:
[IEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHWs, MOIIHOCTD,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmainu MNpYKUHBL, KOJIHMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIeparypa Tela, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa uICaJbHOIO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CWja, CWiIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IOCJIEI0BATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOGHHOCTH  TpPOTEKaHUs  (UBMYECKUX  SIBICHUU:
MEXaHMYECKOE JIBMIKEHHE, TEIUIOBOE JBWIKCHHME YaCTHI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, JIeJaTh BEIBOJBI 110 PE3YJIbTaTaM
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATh AOCOJIOTHBIE U
OTHOCHUTEIBbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANUTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBbIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeNIoKEeHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TPyia MpU MPOBEIECHUN UCCIIEI0BAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESABHO 3aJlaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (M3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSIM  3aadd,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a1a4, IPOBOAUThH Pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS JIAaHHBIX,
aHANIM3UPOBATh pE3yJbTaThl U KOPPEKTHPOBATH METOMBI PEUICHUsl C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJadd, TPeOyrollre NPUMEHEHUS 3HAHUM H3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKXKE UHTErpalui 3HAaHUW U3 IPYTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

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

NPUBOIUTH TPUMEPHl BKIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESTENbHOCTH 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM TMPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd M TEXHOJOTMH JUIs JalbHEHIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOIMM JJI1 TIOHUCKA, NepepabOTKU U TNPEAbsIBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIlMK, TOJYYCHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-HUCCIIEeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMIIbI, PAlIMOHATIBHO PACTIPEAEIATh AEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXIOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

IPOSBIISATH, MOTUBALMIO K Oyaylieil mpodeccnoHanbHOM AesITENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

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

NOHUMAaTh poOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHHE MUpa, poJib aCTPOHOMHH B
MPaKTUYECKOM  JESITEIbHOCTH 4YeJOBEKa U JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUECHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
buznyecKoil kKapTUHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUIN O IPUPOLE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE IOJIsI, TAPMOHUYECKHE KOJIEOAHMsI, MATEMAaTUYECKUI MasATHUK,
UJCANbHBIA TMPYXUHHBIA MAsITHUK, TAPMOHUYECKHE BOJIHBI, HJIE€AJbHBIN
Kosie0aTeNIbHbIN KOHTYD, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICIH CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 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, cwia JlopeHma, 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 SBJICHHUSI, UCTIONB3YSI
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBbld W BTOpOM TmoCTynaaTel bopa, mnpuHIUI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOI'O YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHUECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cujia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
POBOJHUKA C TOKOM, PEISTUBUCTCKUI HMMIYJIbC, TOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIepcUsi, TOJHOE BHYTPEHHEE OTpa)KeHHUE,
doroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmambl
anep, ramMmma-uslydeHue sjuep, (pu3ndeckue MPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, crJibl AMniepa u cuiibl Jlopenna;

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

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOJAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTHUUYECKOU
cpele; IBWKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pPE3yjbTaThl TMOJYYEHHOW 3aBHCHUMOCTH



(¢u3MYEeCKUX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JenaTb  BBIBOABI IO  pe3yjbTaTam
UCCIIEIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBHIOMPATh ONTHUMAJIbHBIA METOJI U3MEpPEHUs, OLEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaTbl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0MI01aTh MpaBmiia OE30MacCHOTO TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEZIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4M C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHajW3a YCJOBHS BBIOUpPATH
¢uznueckue MOJENH, OTBEYalollue TPeOOBaHMUSAM 3aJaud, HPUMEHSTH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPU
OpU MHCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTe KayeCTBEHHbIE 3aJaud, TPEOyIoIUe NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JeNnoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

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

INPUBOJANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATENbHOCTH 4YEJIOBEKa, CBA3aHHOW € (PU3WYECKUMH MPOLECCAMU, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHUM, a TAKKE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEWIIETrO Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh Pa3ju4Hble CIIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3MIECKOro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HWH()OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS YYEOHOUW U
HAyYHO-TIOMYJIIPHOU WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUU
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 YMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIeIOBATENbCKUX paloT;

paboTaTh B TPYIINE C HCIOJHEHHEM pPa3JIMUYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATILHO PACIIPEACIIATh IEATEILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIEHWBATH BKJAJ KaXJIOTO W3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBALIMIO K Oyymiel mpodeccuoHaIbHON NeATeIbHOCTH 10
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYYHBINH METO/ ITO3HAHUSI ITIPUPO/IbI
. bubmmorexa [[OK
11 Hayunslii MeTO IO3HAHUSA IPUPOLBI 6 https://m.edso0.ru/f16b68d7
Uroro no pazneny 6
Paznean 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritia 10 1 https://m.edsoo.ru/f16b68d7
bubmmnoreka LIOK
22 Huramika 10 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
23 Cratika TEpAOrO Tena > 1 https://m.edso0.ru/f16b68d7
bubmmnoreka LIOK
2.4 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bu6mmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPHH 15 1 https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
2 T T 2 1
3 epMoanHaMHuKa. T erioBble MalIuHbI 0 https://m.edsoo.ru/f16b68d7
3.3 ArperatHbie cocTosiHHS BerecTBa. Da3oBbie 14 1 bu6mmoreka [JOK
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Mepexo/abl https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [JOK
41 Ometpirieckoe nose 24 https://m.edso0.ru/f16b68d7
. . bubmmorexa [[OK
4.2 ITocTOSTHHBIN PTEKTPUICCKUN TOK 24 https://m.edsoo.ru/fL6b68d7
bubmmoreka [JOK
43 | Tou b pasmiHIX cpepax 0 https://m.edso0.ru/f16b68d7
Uroro no pazneny 54
Pazznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuotexa [JOK
>1 DusiHieckiit MpaKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [JOK
Pe3epBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KITACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undposBbie
Ne i/m P Kontpoabusie = IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesl
Pazpnen 1. JIEKTPOJAUHAMUKA
but6mmoreka [JOK
11 Marrursoe nione 14 https://m.eds00.ru/39859ef1
but6mmoreka [JOK
12 DEKTPOMATHHTHAS HHYKLHS 13 1 https://m.edsoo.ru/39859ef1
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
bu6nuoreka [JOK
2.1 MexaHuuecKue KojaeOaHust 10 https://m.edsoo.ru/39859¢f1
bubmmorexa [IOK
2.2 DNeKTpOMarHUTHbIE KoJeOaHus 15 httos://m.edsoo.ru/39859¢f1
53 MexaHu4eCcKHe U JIEKTPOMAarHuTHbBIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
24 2 1
Onrritia > https://m.eds00.ru/39859¢f1
Utoro mo pazneny 60

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJLHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [JOK
https://m.edso0.ru/39859ef1l

Hroro no paszneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgea 4. KBAHTOBAS ®U3UKA
bubnuoreka [JOK
4.1 K - 7| 1
OPHYCKYIFIPHOTBOHOBOM JLyalHsM > https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
4.2 Pr3mka aToma S https://m.edso00.ru/39859¢f1
43 du3nKa aTOMHOTO SIIPa U SJIEMEHTapHBIX 5 Bubanorexa [JOK
' YaCTUIL https://m.eds00.ru/39859ef1
Hroro mo pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

bubmmoreka [JOK
5.1 DIEMEHTHI aCTPOHOMUU U acTPOYU3UKHU 12 https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PUSHUECKUM TPAKTUKYM
. bubmuorexa [JOK
61 usieckitit MPaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OGOBHIAIOIIEE IOBTOPEHUE
Cucremaruzamys 1 00001eHe
71 HPEIMETHOTO COJIEPKaHMS U OIbITa 15 bubnmnoreka [JOK
' JeSITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859¢f1
u3ydeHuu kypca ¢puszuku 10 — 11 xmaccos
Hroro no pazneny 15
bub6mmorexa [IOK
P 1
C3CPBHOC BpeMA 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoxka Kourpoasnsie | IlpakTnyeckue A p
n/n Bcero n3y4eHusi oOpa3oBaTeJIbHbIC
padoThI padoThl
pecypcsl
1 dusnka — pyHaaMeHTaIbHas HAyKa O 1 Bubmuoreka [IOK
pupojie https://m.edsoo.ru/1beef346
) HayuHb1il MeTO1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
UCCIICIOBaHUS (DU3NUECKHX SBICHUIMA https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHUS B IIPOIIECCE
3 no3HaII{)I/I>1 IPUPOIBI pHa6n}(I))z[eHHe u 1 buGnnorexa LIOK
PHPOZBL. https://m.eds00.ru/34c49931
SKCTICPUMEHT B (PU3HKE
4 CrniocoOrl u3mMepeHust GU3NIECKUX 1 bubnmoreka [JOK
BEIINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCHUTEIIbHAS
5 MOTPENTHOCTH U3MEPEHUHN (HU3HUIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BETTUYHH
MopenmupoBanue B pusuke. Poias u
6 MecTO (QU3UKHU B POPMUPOBAHUU 1 bubmmoreka [IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JNEATEIbHOCTH JIIOIEH
Mexannueckoe nBuxkenue. Cucrema
7 orcueta. OTHOCUTEIIFHOCTD 1 bu6nunoreka [JOK
MEXaHH4eCcKoro nBuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a1a4i MEXaHUKH
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Panuyc-BekTop MaTepualibHON TOUKH,
€ro MPOEKIUU HA OCU KOOPJUHAT.

bubnunorexa LIOK

LleHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOpeHHue

8 Tpaekropus. [lepemenienne. CkopocTb. https://m.edsoo.ru/30a108a5
Wx npoexiun Ha ocu KOOpIUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nBuxkeHue. ['paduyeckoe onvcanue bubnuorexa [JOK
PABHOMEPHOTO MPSMOJIUHENHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 Ciio’keHue nepeMeeHU 1 CKOPOCTEH. bubnuotexa [JOK
Pemienue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE qBUKEHUE.

11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonHENHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSIMOJIMHEHHOTO IBMXKCHHUS C bubmmorexa [JOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHue. Y cKopeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD bubnunorexa LIOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX rpaduKku

14 JIBmkeHue Tena, OPOIICHHOTO MO/ bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [[Brmkenue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

bubmuoreka [JOK
15 ckopocTs. [lepnon u yactora.

https://m.edso00.ru/33196fbe
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KonrtponsHas padora o Teme

but6mmoreka [JOK

16 "Kunemaruka" https://m.eds00.ru/1242f32e
IIepsslif 3axk0H HproTOHA.

17 WHuepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
Heunepuuanbubie cucTeMbl 0TCUETA

18 Cuita. PaBHOEHCTBYIOIIAS CHJIA. bubmmorexa [[OK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837

19 Bzaumoneiictue ten. Tperuii 3akoH but6mmoreka [{IOK
HeroTona https://m.edso00.ru/57dba505
[Tpuniun cynepno3unuu cuil. Pemenne

20 3al;aq Ha Hp}II/IHMSHCHI/Ie 3aKOHOB bubmmorexa [JOK

https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U Bubmmorexa [IOK
N https://m.edso0.ru/9aba2h0a
WHEPTHOUW MacChI

99 Cuiia TSXKeCTH U yCKOPEHHE bubnmnorexa [JOK
CBOOOTHOTO Ta/ICHUS https://m.eds00.ru/22757f26
JIBrkeHME HEOCCHBIX TE U UX

93 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubnuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

but6mmoreka [JOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd8A
Cuna tpenus. [Ipupoaa v BUaBI Cuil bu6nuoreka [IOK

25 TpeHus. J{BH>KEHHE B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIBI COIPOTUBIICHUS CPEbI https://m.eds00.ru/2cb29676

26 Hasnenue. 'mapocraTmaeckoe bubmuoreka [IOK
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nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPAOE TEIO. bubnmnorexa [JOK
27 [TocTynarenbHOe U BpamateibHOE bu6muoteka [IOK
JIBM)KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuorexa [JOK
Bpaienus. [1neqo cubl https://m.edso00.ru/653d3459
CrnosxeHue cuil, NPUI0KEHHBIX K
29 TBepaoMy Teny. LleHTp Tsbkectu Tena. bu6mmoreka [IOK
VYciioBus paBHOBECHUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
but6mmoreka [IOK
30 Pemerme sata https://m.edsoo.ru/dclcaacO
31 KonTponbhas pabota no teme bubnuoreka [IOK
"Tunamuka. CTaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
NMnynec MmaTepuanbHOM TOYKH,
39 CHUCTEMBbI MaTEpUAIIbHBIX TOUYEK. LleHTp bubmmoreka [[OK
MacC CHCTEMBI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBH)KEHUU LIEHTpPaA Macc
NMrynbe cuiibl 1 UI3MEHEHHE UMITYIIbCa
33 Tesa. 3aKOH COXpaHCHHsI IMITYJIbCA. bubmorexa [TOK
https://m.edsoo0.ru/13f0a221
PeakTuBHOE ABMXKEHUE
MoMeHT uMItysbca MaTepUAIILHON
34 Touku. [Ipencrasienue o coxpaHeHuu bubnuoreka [IOK
MOMEHTA UMITYJIbCA B IEHTPAJIbHbBIX https://m.edsoo.ru/d6532eb9
TIOJISIX
bubnunoreka LIOK
35 Pemerme saza https://m.eds00.ru/f7706d63
36 PabGora cuiibl Ha MaJIOM M Ha KOHEYHOM bubnunorexa [IOK
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nepememnienuu. ['paduueckoe
MPECTaBICHUE PAOOTHI CHIIBI.
MOIIHOCTh CHIIBI

https://m.eds00.ru/913974c7

Kunernueckas sueprus. Teopema 06

37 W3MEHEHNH KHHETHYECKON SHEPTUU bubmrorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKH
IToTeHManbLHBIE H HENOTEHIMAILHEBIE
38 cwisl. [loTennnansHast sHEprust. Bropas bubmmorexa TTOK
’ privt p https://m.edso0.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuYecKast CKOpocThb. CBsI3b
paboThl HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHHEM MEXaHUYECKOH SHEpTruu bubmorexa [HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPIrUuu
Viupyrue u HeEyIpyrue CTOIKHOBEHU.
40 vy zlz,;eﬂne Bey If }J,'IFJ'II/I IS UOealbHOM bubmorexa LHOK
p PHY. A https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KontponsHas pabora o Teme "3aKoHbI bu6mmoreka [IOK
COXpaHEHUA B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHuil 0 IpUpoOIe
P pup but6mmoreka [IOK
42 Term1oThl. OcHOBHEIE onokeHns MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBrKeHNE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TEJI. XapakTep IBKEHUI U Enbmaorexa ITOK
p L p p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBHS YaCTHI] BEIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubnuoreka [JOK
44 Komauuectso BemiectBa. IlocTosinHas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temneparypa. TermioBoe paBHOBecHE. bu6nuoreka IIOK
[llxana [enbcus https://m.edso0.ru/0070d493
bubnmorexa [[OK
40 Pemterme safas https://m.edsocL).I ru/1531aba5
. bubnuoreka [JOK
47 WNneanpupiii Ta3. I'a3oBble 3aKOHEI https://m.e dso<I)l.ru /1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubmmorexa [[OK
Pemenne 3anau https://m.edso0o.ru/8d12c328
49 AGcomoTHas TemiepaTypa. 3aKkoH bubnmnorexa [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B MaeambHOM rase ¢ bubmuoreka [{IOK
MMOCTOSHHBIM KOJIMUECTBOM BEIIECTBA https://m.edso0o.ru/68878d51
I'paduueckoe mpeacrapieHne
51 Hfog)pouecco& iBgTepMa, H30X0pa, bubmmorexa [JOK
1s06apa https://m.eds00.ru/1344327b
52 OcnoBnoe ypaBHenue MKT ESESH;I;T:EL?S/IE 8094721
bubnuorexa [JOK
53 Pemrerme safas https://m.edsocl)l. ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOAMHAMHUYECKON CHCTEMBI CO
o4 CpelHel KHHETUYECKOM IHepruei https://m.edso0.ru/c38af875
MOCTYIATEIIEHOTO TEILIOBOTO JIBUKCHHS
e€ gacTuig
55 O6001enre u cucTeMaTu3aIus 3HaHuN bu6mmoreka [{JOK
o Teme "OcnoBsl MKT" https://m.edsoo.ru/09d12fd8
56 Kontponsnas padora o Teme "OCHOBBI bu6mmoreka [IOK

MKT"

https://m.edsoo.ru/13adad59
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TepmoauHaMudeckas cucremMa. 3ajaHue
BHEIIHUX ycnoBul mid T/] cuctemsl.
Bremnve u BHyTpeHHHE ITapaMeTpBl.

bubmoreka [JOK

57
[Tapametpsr T/ cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYUH, OMTUCHIBAIOIINX €€
HA MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpon3BoJibHas penakcarus T[] Enbmrorexa ITOK
P P https://m.edso00.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens ueanbHOro ra3a B
59 TEPMOJMHAMUKE. Y CJIOBUS bubmorexa HOK
pMOzA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOACTH
60 VYpasnenue Menaeneesa-Knanelipona u bu6muoteka [JOK
BBIPAXKCHUE U1l BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
Beipaxenue 111 BHyTpEHHEN YHEPTUU
61 OJTHOATOMHOTI'O MI€AJILHOIO Tra3a. bu6nmoreka [JOK
KBasucrarnueckue 1 HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DneMeHTapHas pabora B
62 TepMoAMHaMHUKe. Brruucienue paboThl bubnmoreka [JOK
1o rpaduKy mnporecca Ha pV- https://m.eds00.ru/741d5738
Iuarpamme
Temnmonepenayda Kak crocod H3MEHEHUS
63 BHyTpeHHe# 3Hepruun T/l cucremsl 6e3 bubmorexa LOK
yIp P https://m.edso00.ru/3d734561
COBepILEHHS PabOTHI
64 KonBekuus, TEronpoBOIHOCTb, bu6mmoreka [{JOK
U3JIy4eHUE https://m.edso00.ru/157b54cd
65 KonuuecTBo TemnoTel. TermnoéMKoOCTh bubnmoreka [JOK
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Tena. Y eiIbHas U MOJIsIpHast
TEIIOEMKOCTH BellecTBa. Y IeIbHas
TEIUIOTa CrOPAHUS TOIJIMBA

https://m.edsoo.ru/7ba67355

66 Pacuér konuvecTBa TEIUIOTHI MpU bubnmnorexa [JOK
TeIIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguabaTHOM MpoIECCe. bubnmoreka [JOK
ITepBrIil 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemnoTs! u paboTa Kak
68 Mephl U3MEHEHUS BHYTPEHHEH SHEPTun bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]I cuctemsl
BTopoii 3ak0H TepMOIUHAMUKH JJIS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6muoreka [IOK
npoueccoB. HeobpaTtumocthb https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MTPOLIECCOB
70 [IpuHIMIBI KEHCTBUS TEIUIOBBIX bubmnoreka [IOK
mamuH. KIT/] https://m.edso00.ru/2e945513
71 MaxkcumansHoe 3Hauenue KITJI. uxn bu6nunoreka [IOK
Kapno https://m.edso0.ru/fe3857b9
bubmuoreka [JOK
72 Pemterme safas https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTEKThI
73 HUCIIOIBL30BAHUS TEIJIOBBIX JIBUTATEIICH. but6mmoreka [IOK
TernoBoe 3arpsA3HEHUE OKpYyXKaroLen https://m.edso00.ru/9867aaa7
cpelbl
bubmuoreka [JOK
74 Pemrerme saa https://m.edso0.ru/c8c70432
75 O0001IeHre ¥ cucTeMaTh3alus 3HaHUH but6mmoreka [JOK

o teme "Tepmoannamuka. Temnnosbie

https://m.edsoo.ru/28d62b3f
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https://m.edsoo.ru/28d62b3f

MaIuHe!"

KonrtponbHas pabora o Teme

bu6nmoreka [JOK

76
"TepmoanHaMuKa. TeroBble MalIuHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue U KOHIEHCALIUS.
77 I/Icia egne U KUTIEHUE. Y JeTbHas bubmorexa LOK
P thde https://m.eds00.ru/6f8e6777
TEIUIOTa MapooOpa30BaHUS
HaceimmeHnsbie 1 HEHACHIIICHHBIC ITaPhI.
KauecTBeHHas 3aBUCHUMOCTb IJIOTHOCTH
Y JTABJICHUS HACBIIICHHOTO Iapa OT
78 TEeMITepaTypbl, UX He3aBI/ICI/IM(I))CTL oT bubmmorexa I[JOK
N PaTyYpEL, https://m.edsoo.ru/f5¢c17d02
00BbEMa HACHITIIECHHOTO TIapa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHHUS OT
JABJICHUS B KUIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCONMOTHAS U bubnmnorexa [JOK
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemenne 3amau
A https://m.edso00.ru/18e95ff3
Teépnoe Teno. Kpucrammyeckue u
81 amopQHbIe Tena. AHU30TPONHS CBOWCTB Bubnmorexa LIOK
P ' P https://m.edso00.ru/20a88a03
KPUCTAJJIOB
[1naBneHue u KprCTATUIU3AIIMS.
but6mmoreka [JOK
82 VaenpHas TEIUIOTA TIJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarust
eopmaruu TBEPAOTO TENA.
Aedop P bubmuorexa [JOK
83 Pactsoxenue u cxxatue. Casur. Moayib
. https://m.edsoo.ru/dalaab10
IOwnra. Ilpenen ynpyrux nedopmanunit
84 TennoBoe paciinpeHue KUAKocTel U bu6mmoreka [IOK

TBEPABIX TeJI. AHTAPMOHH3M TETLIOBBIX

https://m.edsoo.ru/7ba5edf2
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KoJieOaHuil YaCTHUI] BEIIECTBA

85 [IpeobpazoBanue sHepruu B (a30BBIX bubmnoreka [IOK
nepexonax https://m.edso00.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHHC TEIDIOBOTO barnatica https://m.edsoo.ru/ab1521fb
but6mmoreka [JOK

87 P

cHicHie satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnsipueie sisnenus. Jlapnenue noa bubmuorexa [JOK
HCKPUBJICHHON ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyna Jlammaca
O06o0meHre u cucTeMaTr3alis 3HaHUK

89 1o TemMe "ArperaTHple COCTOSTHHS bubmorexa [TOK

P " https://m.eds00.ru/0b52575¢
BeriecTBa. Pa30BbIe MEPEXOIbI
KonTponbnas pabota mo Teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
@da30BbIe IEPEXOBI
DneKTpu3aiys Tel U e€ MPOsBICHUSI.

01 Dnekrpuyeckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUDJICKTPUKHU U TIOTYTIPOBOTHUKH
DJIeMEHTapHBIN AIEKTPUUSCKUI 3apsij.

92 3akoH coxp AHCHUS 3;::1@ I/IquKorE " bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsa

03 B3anmopeiictBue 3apsiioB. ToueuHsie bubmunoreka [JOK
3apsasl. 3akoH Kyrnona https://m.eds00.ru/445b7746

9 Pemenue 3agau bubmorexa TOK

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

DnekTpuyeckoe nojie. Ero neiicteue Ha

but6mmoreka [IOK

95
BJIEKTPUUECKUE 3aPsi bl https://m.edso00.ru/05c6bfal
Hanpsok€HHOCTB JIEKTPUUECKOTO MOJIS.

96 [TpoOuebIii 3apsa. JInaum bu6muoreka [{IOK
HAIPSHKEHHOCTH DJIEKTPUYECKOIO I1OJIS. https://m.edsoo.ru/3dac6957
OaHOPOHOE ANEKTPUIECKOE TT0JIe
[ToTeHumanbHOCTH

97 3JIEKTPOCTATUYECKOrO 1oJsi. Pa3HOCTH Bubmmorexa [IOK

P ' https://m.edsoo.ru/80021447
MOTEHI[MAJIOB U HANPSKEHUE
[TorennmansHas 3HEPTUs 3apaaa B
98 JJIEKT L(l)CTaTI/IquKOI\f[) noJie Ii_[(i[TeH nant bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
3NEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJISL U

99 A3HOCTH MMOTCHITUAIIOB IS bubmmorexa LIOK
P o . https://m.edso0.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHIun cynepno3unumn bubmuoreka [{JOK
SIIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bubmmoreka [JOK

101 P

cHicHie satat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsna. [Tome bubnmnorexa [JOK
PaBHOMEPHO 3apsHKEHHOM Cephl https://m.edso00.ru/b297b5c3
[Tose paBHOMEPHO 3apSKEHHOTO 1O

103 00BEmy mapa. Ilone paBHOMEpHO bubmmorexa LIOK

Y P ) p N P https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM! TIOCKOCTH

104 [IpoBOAHMKY B 31€KTPOCTATHYECKOM bubnuoreka [IOK
nosie. YCJIoBUE paBHOBECHS 3apsiI0B https://m.edso00.ru/32405eab

105 JIMpneKTpUKY U NOJIyIPOBOJHUKH B bubnmnorexa [JOK
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QJICKTPOCTATUYCCKOM I10JIC

https://m.edso00.ru/060ebab5

Kongencarop. DneKTpoéMKOCTh

106 KOHIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa LOK
a pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHICHCATOPa
107 [TapannenbHoe coenMHEHNE Bbubmuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 TTocnenoBarensHOE COETUHEHIE bubnmnorexa [IOK
KOHJICHCAaTOPOB https://m.edso00.ru/1e992920
109 DHeprus 3apsLKEHHOTO KOHIEHCATOpa bubmorexa HOK
p p A p https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBrKeHME 3apsyKEHHON 4acTULIbI B bubnuoreka [IOK
OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3agau
113 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH bubmuorexa [JOK
1o Teme "DnekTpuueckoe noie" https://m.eds00.ru/5752603f
KonrtponsHas pabora o Teme Bu6muoreka [IOK
114
"DnekTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cwnna toka. ITocToOSHHEIN TOK. Y CIIOBHA
115 CYIIIECTBOBAHUS ITIOCTOSHHOI'O bubnmorexa LOK
yu https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 n .H
crounmky Toka. Hanpsvicerne i S1C https://m.edso0.ru/0839a115
117 3axon Oma a1 y4acTKa IeMu. bu6nunoreka [IOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COIIPOTHUBIICHUS bu6mmoreka [IOK
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OIHOPOJHOTI'O IMMPOBOAHUKA OT €TI0
JJIMHBIL U TUIOIAAU IMOIICPEUYHOTO

https://m.edsoo.ru/95fcdf51

CeUCHUS
119 VY aenpHOE COMPOTHUBIICHHE BEIIECTBA. bubnunoreka LIOK
Pemenue 3agau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, TapaIeIbHOE, bubmnoreka [JOK
CMEIIIAHHOE COEeIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX bubnmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
but6mmoreka [JOK
122 Peuerve 3anas https://m.edsocL).I ru/3881b469
123 Pabora 31ekTpruueckoro Toka. 3aKoH bu6nuoreka IIOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
bubnunoreka LIOK
124 Pemerre 3anas https://m.edsocL).I ru/6761bfof
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TenmoBass MOIIIHOCTG, BRIACIIIEMas Ha bubmmorexa TTOK
https://m.edso0.ru/99750a6f
pesucrope
bu6nmoreka [IOK
126 Pemerme 3anas https://m.edsof)l. ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubnmoreka [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 715 TOJTHOM (3aMKHYTOI) bu6nuoreka [IOK
3JIEKTPUYECKOM LN https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 | Pemerue sanat https://m.edsorI)l. ru/3580b679
130 MoIHOCTh HCTOYHNKA TOKA buGnuorexa [IOK

https://m.edsoo.ru/a0ae51d8
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bubnnorexa [JOK

131 K
3 OPOTKOE SaMblkarue https://m.eds00.ru/546f5632
132 KonzeHcaTop B ienu MOCTOSIHHOTO TOKA bubmorexa HOK
A pri https://m.eds00.ru/35368f3e
bubmnoreka [JOK
133 Peuterne sanas https://m.edso00.ru/4410cef0
134 Pemenne 3agau o teme "IlocTossHHBIN bubnuorexa [JOK
JJIEKTpUYECKUil TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "llocTossHHBIN bubnuotexa [JOK
3JIEKTPUYECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN bu6mmoreka [JOK
3JIEKTPUYECKUN TOK" https://m.edso0.ru/eb5d4687
O06001IeHre U CUCTEMAaTU3aIMS 3HAHUH
137 1o TeMe "I10CTOSTHHBIN JTEKTPUICCKHI bubmorexa HOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponsHas padora o Teme Bu6muoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUH TOK" https://m.eds00.ru/1885ddf1
DJIeKTpUYecKasi MPOBOJUMOCTD
139 asnPITtII)HLIX BE efTB 3ﬂneK WYCCKHIMA bubmorexa HOK
p B ' P https://m.edsoo.ru/da794295
TOK B MeTajtax. CBEpXMPOBOIUMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpaxX U
140 acruIaBax dJEKTPOJIUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.eds00.ru/4b423491
®dapanes 15 3JIEKTPOIN3a
bubnunorexa LIOK
141 5 L
DIEKTPHHICCIHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNIEeKTPUYECKUIA TOK B BAKyyMe. bubnmnorexa [JOK
Bakyymubie iprOopbl https://m.eds00.ru/2E+160
143 DIEKTPUYECKHUI TOK B bubnuorexa [JOK
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MOJIYIIPOBOIHUKAX

https://m.edso0.ru/ab61c660

144

[TonynpoBoiHUKOBBIE TPUOOPHI

bubnunoreka [JOK
https://m.eds00.ru/83622200

145

®u3HUECKUl NPAKTUKYM IO TEME
"HM3mepeHue CUIIbl TOKA U HAIPSHKCHUS
B 1IeNIH IOCTOSIHHOTO TOKA MIPU MOMOILU
aHaJIOTOBBIX U LU(POBBIX
M3MEPUTENBbHBIX MPUOOPOB" MK
"3HaKOMCTBO C LU(PPOBOIA
naboparopueit o gusuke. [Ipumepsr
M3MEpeHus: PU3NIECKUX BEITMUUH MPH
MOMOIIY KOMIBIOTEPHBIX TaTYUKOB"

but6mmoreka [JOK
https://m.edsoo.ru/5643ea56

146

Ou3nYeCcKil MPaKTUKYM IO TEME
"M3ydyeHue HepaBHOMEPHOTO JBHXKEHUS
C LEJbIO ONPEIETIECHUSI MTHOBEHHOM
ckopoctu"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

du3nuecKuil MpakTUKyM 10 TeMe
"M3MepeHue yCKOpEHHUs IIpU
IPSMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHUHU 10 HAKJIOHHOM MI0CKOoCTH"
niu "HccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBIDKEHUN"

bubmuoreka [JOK
https://m.edsoo.ru/6960b6ef

148

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue yckopeHHs CBOOOIHOTO
nageHus" win "M3yyenue nBuKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIEHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Du3HUECKU MPAKTUKYM I10 TEME
"N3ydyeHue ABUKEHUS Teja 110

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

OKPYKHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" uiu "Mccnenosanue
3aBUCHMOCTH TIepr0/1a o0pareHus
KOHHYECKOTO MasiTHUKA OT €T0
rnapameTpoB”

150

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepeHne paBHOAEHCTBYIOIIEH CUTIBI
MIpH IBHKEHUH OpycKa 10 HaAKIOHHOM
ockocTn" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTHU BPEMEHU JBUKEHUS
Opycka Mo HAKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"”

but6mmoreka [IOK
https://m.edsoo.ru/0b34dh84

151

Pu3HUECKU NPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUIT
yIPYTrOCTH, BOZHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmaruu win "M3yuenue
JBUKCHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUM
6J10K"

bubmuoreka [JOK
https://m.edsoo.ru/b55h81al

152

DuU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue kodpuIeHTa TpeHus 1o
BEJIMYMHE YTII0BOT0 KOApPuUImeHTa
3aBucumoctd Frp(N)" nnu
"UccnenoBanue ABUXKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH € IIEPEMEHHBIM
K02 puImeHTOM TpeHus" U
"M3y4ueHne ABMKEHUS IPy3a Ha Bally C
TpeHueM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607
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153

PuU3HYECKUN PAKTUKYM 110 TEME
"HccnenoBaHue yclIoBUN paBHOBECHUS
TBEPIOTO TeNA, UMEOIIETO OCh
Bpamenus" win "KoHncTpyupoBanue
KpPOHILTEHHOB U pacuéT CUJI ynpyroctu"
unu "M3yueHne ycToMuuBOCTH
TBEPOrO TeJa, UMEIOIIETO MJI0Aaab
onopsl"

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Du3HUeCcKUil NPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca Tea Mo
TopMo3HOMY iyTu" uim "M3mepenune
CHWJIBI TSTH, CKOPOCTH MOJIETH
JIEKTPOMOOMIIS U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS
UMITyJIbCa Tejla C UMITYJIbCOM CHJIBI"
win "HccnegoBanue coxpaHeHUs
MMITYJIbCa IPU YIIPYTOM
B3aumozeiictun" unu "M3mepenue
KUHETUYECKOW SHEPTUH Teja 110
TOPMO3HOMY ITyTH"

bubmnoreka [JOK
https://m.edsoo.ru/856fh28e

155

Pu3NUECKU MPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUYECKOT0 Mpoliecca
(pekoMeHI0BaHO UCIIOIb30BaHHE
nudposoit maboparopun)" umm
"N3yueHune n30X0opHOro mnpoiecca” uin
"N3y4enne n3006apHOro mnpouecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSIHUS"

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3HUeCKUil IPAKTUKYM 110 TEME
"Usmepenue ynenpHOM TeroémMkocTu"

bubnunoreka [JOK
https://m.edsoo.ru/2f2faa61
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unu "HccnenoBanue mpoiecca
OCTBIBaHHUA BelllecTBa' WM
"HNccnenoBadue aquadaTHOrO
npouecca" unu "N3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPaTypbl KUTICHUS KUIKOCTEH"

157

DU3NYECKUI TPAKTUKYM 10 TEME
"H3y4ueHne 3aKOHOMEPHOCTEN
WCTIapeHus KUIKOCTEN" Uin
"M3mMepeHne yAeIbHOM TEIIOThI
raBiaeHus apaa" win "U3yuenue
CBOICTB HACBHIIIEHHBIX APOB" WK
"N3mepenune abCOIOTHOM BIIaKHOCTU
BO3/lyXa M OI[EHKa Macchl TapoB B
nomeniennn". U3mepenue

K03 puIeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bubnunorexa LIOK
https://m.edsoo.ru/6b1a23b5

158

Du3HUECKU MPAKTUKYM 110 TEME
"HaOroieHre peBpaIieHus SHEPTUU
3apsHKEHHOTIO KOHAEHCATOpa B YHEPTUIO
M3JIY4eHUS CBETOAMO A" WIIH
"N3ydeHue npoTeKkaHus TOKa B 1ETIH,
cozeprKalleil KoHaeHcatop' win
"Pacnipenenenue pazHOCTH
MOTEHIIUAIOB (HATPSHKEHUS ) TIPU
[OCJIEI0BATEIILHOM COEIMHEHUH
KOHJIEHCATOpOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3HUECKU PAKTUKYM I10 TEME

bubmuorexa [JOK
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"UccnemoBanne CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB" MU
"UsmepenHue yaeiapHOro
CONPOTUBJICHUS] TPOBOHUKOB" WIIH
"HccnemoBanue 3aBUCUMOCTH CHJIBI
TOKa OT HAMPSDKSHUS JIJIS JTAMIITBI
HakaJuBaHus"

https://m.edsoo.ru/2b179d98

DU3NYECKUI TPAKTUKYM 10 TEME
"HabGmoienue snexktponu3a’ uin
"N3mepeHnue 3aps1a 0JHOBAJIEHTHOTO
noHa" mnu "Hccienosanne

bu6nunoreka [JOK

160
3aBUCUMOCTH COITPOTUBJICHHUS https://m.edso0.ru/64b6e901
TEPMOPEZUCTOPA OT TEMIEPATYpPbl" WIH
"CHsTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKH aroaa"
PesepsuEIil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/ISE}l,pI/ISI 3HaHMI 10 TeMe bubmmorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbIil ypok. O000IICHHE 1
162 CI/ICTEMaTI/IISZp WS 3HAHWUH 10 TEME Enbmaorexa ITOK
" "u https://m.edso0.ru/3149956b
JluHamuka
PesepBubiii ypok. O0001ICHNE 1
163 CI/ICTI;MaTI/BZp WS 3HAHUI 110 TEME Bubmorexa IJOK
" B " https://m.eds00.ru/0f9752ac
Crartuka TBeporo teia
Pesepsueiil ypok. O0001IEeHNE U
P P . bubnnorexa [JOK
164 CUCTEMATH3AaMs 3HAHUN 110 TEME
" " https://m.edso0.ru/6¢0df9cc
3aKOHBI COXPaHEHUS B MEXaHUKE
165 PesepsHelil ypok. O60011ieHne 1 bubnuoreka [IOK

CUCTEMAaTHU3alusia 3HaHWUM IT0 TEME

https://m.edsoo.ru/de148976
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"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
Teopun"

PesepBHelil ypok. O6o0ICHHE 1

bubnunorexa LIOK

166 I 1
SHCTeMaTmaHM SHATHH IO TEME " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TeruIoBbIe MAITUHBI
PesepubIiil ypok. O60011eHIE 1
167 CHUCTEMATHU3aINs 3HAHUH IT0 TEME 1 bubmuorexa [JOK
"ArperaTHble COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkle Iepexo bl
Pesepsusblii ypok. O00011I€HIE 1
168 CHCTzMaTmZp Hst 3HaHPII>I'IH 10 TEME 1 Bubmaorexa LOK
" B " https://m.edsoo.ru/f2381c0c
DJEKTPUUYECKOE TOJIe
PesepBusblil ypok. O0001IEHIE U
169 CI/ICTI;MaTI/BZp Hs 3HaHI/II;1 10 TeEME 1 Bubmrorexa [IOK
" LVI N " https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN AIEKTPUIECKUI TOK
PesepBHsblil ypok. O0001IEHIE 1
170 CI/ICTI;MEITI/ISZPI/IH 3H&HHI§1 o teMe "Toxku 1 Bubmuorexa [IOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME
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11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
Ne aTa nudpoBbie
Tema ypoka Konrpoabnsie | IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3aunMoaelicTBHe TIOCTOSHHBIX
1 MAarHuTOB U IIPOBOJIHUKOB C TOKOM 1 bubnnorexa [IOK
poBOA ’ https://m.eds00.ru/487a8593
MarunutHoe noje. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIIUU.
2 IIpun pnn CYIIEPIIO3H IiZ I\I;aFHI/ITHI)IX 1 bubmorexa LIOK
P UH yiep B . https://m.edsoo.ru/4clabcch
nosiedl. JINHUM MarHuTHOW WHIYKIIMH
3 MarnuTHO€ 1MoJIe MPOBOJHUKA C 1 bubmnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHUE U 1 bu6mmoreka [IOK
MOZYJIb https://m.edso00.ru/26d9c5ba
but6mmoreka [JOK
5 P 1
CHlicHue saad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bu6nuoreka IIOK
DNEeKTPOU3MEpPUTEIbHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBiIeHUE U
7 MOJyJib. J[BUKEHHE 3apsKEHHOMN 1 bubnmnorexa [JOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
but6mmoreka [{JOK
8 P 1
CHICHHE 3alad https://m.edso0.ru/504e98c7
bubnunorexa LIOK
9 Pa6ora ¢ Jlopenma 1
T4 CHIBT SLOpeHil https://m.edsoo.ru/d518be4b
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bubnnorexa [JOK

1 P
0 CHICHHE Sala https://m.eds00.ru/93617bd9
MarnutHoe 1oJie B BELIECTBE.
11 deppomMarHeTUKH, apa- u bubmorexa TJOK
PP > 1ap https://m.edso0.ru/30ff9608
JMaMarHeTUKU
OcHOBHbIE CBOICTBA
12 dheppomarnetukoB. [IpumeHeHue bubmorexa [TOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amad nmo reme "MarautHoe bubnuotexa [JOK
nosie" https://m.eds00.ru/5b55¢307
14 Pemenue 3amad nmo reme "MarautHoe bubmuorexa [JOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHue IEKTPOMarHuTHON
15 uHAyKIuU. [ToTOK BeKkTOpa MarHUTHOM bubmorexa HOK
AN P https://m.edsoo.ru/b3efalcl
UHIYKIHH
but6mmoreka [JOK
16 DAL mnnykum https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHON UHAYKIIUU bu6muoreka [{IOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexkrpuueckoe nosue. Toku bubnuoreka [IOK
Dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABMXKYLIUXCS bubnmnorexa [JOK
IIPOBOJTHUKAX https://m.eds00.ru/0235cc02
but6mmoreka [IOK
20 Pemterrie 3agat https://m.edsoo.ru/4dfda618
bubnunoreka LIOK
21 IT
papio Jletiia https://m.edsoo.ru/bbc22726
22 WunykruBHocTh. KaTyika bubnuoreka [IOK
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HHAYKTUBHOCTHU B LICTIHU ITOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
93 SAsnenue camounaykiuu. C bubnuotexa [JOK
CaMOWHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bubnmnorexa [JOK
TOKOM. DJIEKTPOMArHuTHOE ToJIe https://m.edsoo.ru/b3c0ad11
but6mmoreka [IOK
25 Pemenue 3aga
HHEHAE 3a1aH https://m.edsoo0.ru/88f69d2b
26 O06o0011eHNe U cUCTeMaTU3aIUs bubmmoreka [IOK
3HaHUM MO TeMme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/76484025
97 KonTponbhas pabota mo Teme bubnuoreka [IOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarenbHast cucrema. CBOOOIHBIE
28 xosebanust. 'apmoHnyeckue bubmmorexa TTOK
-1 ap https://m.edsoo.ru/7¢1db385
KoJeOanus
29 Kunemarnueckoe ¥ TUHAMHUYECKOE bubnunoreka LIOK
OIMCAaHME KOJIEOATENBHBIX ABMKEHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onvucanue. BeiBos
JIUHAMHAYECKOTO OIMCAHUS
30 TapMOHUYECKHUX KOJICOAHUN U3 UX bubnmorexa LIOK
P https://m.edso0.ru/e3c99692
HEPTETUYECKOTO0 U KHHEMATHYECKOTO
OIMCaHUs
but6mmoreka [JOK
31 Ammmiryna u ¢aza Kojiebanuit
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJIeOaHUH.
39 [Teproa ManmbIx cBOOOTHBIX but6mmoreka [IOK

K0Je0aHnil MaTEMaTHYECKOTO
MasTHUKa. [leproa cBOGOIHBIX

https://m.edsoo.ru/e0399319
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https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Kose0aHui MPYy>KMHHOTO MasTHHKA

33 3aryxaromue KoieOaHusl. bubnmnorexa [JOK
Breinyxxnennsie kosebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmuorexa [JOK
4 A
3 BTOKONICOaHHA https://m.edsoo.ru/6add2644
but6mmoreka [JOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Ypok-koHpepeHnius "MexaHU4YeCKre
36 KoJIeOaHMS B MY3bIKAJIbHBIX bubmorexa TIOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHNe U CUCTEMATU3AIIHS
37 3HaHUU 1Mo TeMe "MexaHudeckue bubmorexa LHOK
. https://m.edsoo.ru/eb84182f
KoJieOaHms
DNEeKTpOMarHuTHbIE KOJEOAHNUS. Bubmuoreka [IOK
38 .
KonebatenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBSI3b aMILTUTYABI
39 3a E)I ;’ KOHJICHCATOpa C aMILIUT O};II bubmorexa LOK
PAA A P YA https://m.edsoo.ru/093f9afl
CHJIBI TOKa B KOJICOATEIIPHOM KOHTYpPE
40 3aKOH COXpaHEHUs YHEPTUHU B bubmmorexa [[OK
ueaIbHOM KojeOaTebHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIeKTPOMarHuTHhIS
41 Konzzamf:{ Brin >1<p CHHBIC bubmorexa [TOK
' YRR https://m.eds00.ru/5e668619
ANIEKTPOMArHUTHBIC KOJIeOaHUs
[lepemennslIit TOK. Pezucrop u
42 KOHJICHCATOP B IICITH IIEPEMEHHOTO bubmorexa [TOK
A pB I P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENN bubmuoreka [IOK
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IIEPEMEHHOT'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa uIst 37IeKTPUYECKOM Lenu

bu6nmoreka [JOK

44
[IEPEMEHHOI0 TOKa https://m.edso0.ru/8bae38e6
MOo1HOCTh IEPEMEHHOI0 TOKA.
45 AMIIIATYIHOE U JEHCTBYIOIIIEE bubmorexa HOK
yA a yrom https://m.edsoo.ru/lcacéc4c
3HAYCHHUEC CHUJIBI TOKA U HaHpH)KGHI/ISI
46 Pe3oHaHC B DIeKTPHUECKON LENH bubmmorexa TTOK
p t https://m.edso0.ru/087506df
bubnunorexa LIOK
47 P
CHICHHE 3alad https://m.edsoo.ru/a16836a4
WneanpHerif Tpancdopmarop.
48 HHOI/ISBO CT]:I; ne(be paqa Hp bubmiorexa LOK
p a - Tepelt . https://m.edso00.ru/f97418ae
oTpeOICHUE DIIEKTPUUECKOW SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
49 Kp JIBT I; chonb30§aHI/Iﬂp bubnnorexa [IOK
YARTYP . https://m.edsoo.ru/a6f74d93
3H€KTp03HepFI/II/I B IIOBCCAHCBHOU
JKHU3HU
bubnunoreka LIOK
50 P
CHicHue saat https://m.edsoo.ru/ee6677ed
bu6nuoreka [JOK
51 P
CHICHHE 3akad https://m.edso0.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALUS
52 3HAHUH 110 TeMe "DIIEKTPOMariuTHBIE bubmorexa HOK
" P https://m.edso00.ru/401024a9
KoJIeOaHus
53 MexaHHYeCKHUE BOJIHBL. bubnnorexa [JOK
XapaKkTepuCTUKN MEXAaHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa Bubmmorexa [IOK
yi. AapaKtep Y https://m.edso00.ru/138b6f09
56 Wndpa3syk u ynprpa3syk. Lllymosoe bubnuoreka [IOK
3arpsA3HEHUE OKPYKAIOLIEH CpeJIbl https://m.eds00.ru/7380038f
bu6nunoreka [IOK
7 P
> cHicHe sa/at https://m.edso0.ru/cfd918bf
58 DNEeKTPOMAarHUTHbIE BOJHBI. bubnuotexa [JOK
N3nydenue 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprust 3JIEKTPOMArHUTHBIX BOJIH. bu6muoreka [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJH.
60 [IpuMeHeHne AMEeKTPOMArHUTHBIX Bubmmorexa [IOK
p p https://m.edso00.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBsI3U U
61 TeneBuaeHus. Paguonokarus. bubmuoreka [JOK
DNeKTPOMArHUTHOE 3arpsi3sHECHUE https://m.edso00.ru/9f96f1f8
OKpY>KaroIlen cpeibl
62 KonTponbhas pabota no teme bu6mmoreka [JOK
"Konebanus u BoaHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHENHOTO bubnmoreka [JOK
pacnpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aa4y Ha mprMeHEHUE
64 3aKOHa MPSIMOJIMHEUHOTO Bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [Liiockoe 3epkaiio. bubnmnorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnmnorexa [JOK
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OTHOCHUTEJBHBIN [TOKA3aTEellb
npenomienusd. [lonmHoe BHyTpeHHEE
otpaxeHnue. [IpenenbHbIi yrou
MTOJIHOT'O BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHeHHE

bubmuoreka [JOK

67 3aKOHOB OTPAXKECHUS U TIPEIOMIICHUS https://m.eds0o.ru/49d830a9
CcBeTa
Xona nyueit B mpusme. Jlucnepcus
. bubnmoreka [JOK
68 cBeta. ClIOKHBINA cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
IIBer
69 JIunzel. DOKyCHOE pacCTOSTHUE U bu6muoreka [IOK
OIITUYECKAs CHJIa JIUH3BI https://m.edso0.ru/60441359
70 [TocTpoenne n300pakeHU B JIMH3AX U bubnuoreka IIOK
HUX CUCTEMax. YBeJINYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3amau Ha MOCTPOEHUE
71 n300 ameHIfﬁ 1OJI qa::j[HX c bubnnorexa [IOK
p ’ M https://m.eds00.ru/5a868f09
MOMOIIIBIO JIUH3
72 I'ma3 kak onTuyeckas cucrema buGnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTH TEOMETPHUECKON bubmorexa TTOK
p p https://m.edsoo.ru/cd174a10
ONTUKA
74 CKOopoCTh CBETa U METO/BI €€ bubnmnorexa [JOK
U3MEPEHUS https://m.edso0.ru/f32aab06
bubmuoreka [JOK
7
> Jlucniepcus ceera https://m.edsoo.ru/lel6ccbe
76 WuTepdepennus cBera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOII0IEHUST MAKCUMYMOB U bubmmorexa TTOK
https://m.eds00.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
8 Pemterme sanas https://m.edsog ru/3061de2b
bubnmnorexa [JOK
7 lpuvenerne nuTepeperiin https://m.edsocl)l. ru/668edbc8
bubnuotexa [JOK
80 Jladpparus ceeta https://m.edsog ru/12ed04b5
81 JudpakimonHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJII0ICHUS TIIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubnmnorexa [JOK
82 Pemterme saat https://m.edsof)l. ru/d58c41la
83 ITonepe4HOCTH CBETOBBIX BOJIH. bubmuoreka [{JOK
[Tonsapuzanus cBera https://m.edso0.ru/e9890fe9
bubmuorexa [JOK
84 Pemterue sazat https://m.edsof)l. ru/c56c8158
85 CBeTOBBIC SBJICHHS B TIPUPOJIC bubmmorexa [JOK
https://m.eds00.ru/0b36363d
86 O060061eHne 1 cucTeMaTH3anus bu6muoteka [IOK
3HaHuil no teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonrponsHas padora o Teme bu6nuoreka IIOK
«Orntukay» https://m.eds00.ru/82315dd4
I'pasuUIBI TPUMEHUMOCTH
88 KJIaCCHYECKOH MEXaHUKHU. 3aKOHEI bubnmnorexa LIOK
BJIEKTPOJUHAMUKHA U IPUHLUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEITLHOCTH
89 [TocTynatel cienuanbHOM TEOPUH bubnuorexa [JOK
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OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBail. [IpeoGpazoBanus Jlopenua.

VY cnoBue NpUYMHHOCTH.

bubnunoreka LIOK

90
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHre BpeMEHH M COKpAIlEHNE
JUTHHBI
01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnuotexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBsI3b MacChl C SHEPTUEH U
92 HAMITYJIECOM PEIISTHBUCTCKOM bubmorexa TIOK
Y P https://m.edsoo.ru/b6258ffa
YacTUIIbI. DHEPTHsl MOKOs
93 PaBHOBECHOE TEIIIOBOE U3IIYUYCHUE bubmotera [JOK
Y https://m.eds00.ru/f54035a5
but6mmoreka [IOK
%4 3aKoH eMeenns Buxa https://m.edso0.ru/1¢c5ff752
95 ['unote3a M. I1nanka o kBaHTax. bubmuorexa [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218
bubnunoreka LIOK
% DHEpIHA M HMIIYITEC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otordpdext. OnpiTe A. T bubmuoreka [{JOK
CroneroBa. 3akoHbl hoTodPdekTa https://m.edso00.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 1151
98 dororddekra. "Kpacnas rpanuma” bubmmorexa [IOK
- P paHui https://m.edsoo.ru/01ef4556
¢doroaddexra
99 Hanenue cera. OnwiTh [1. H. bubnuorexa [JOK
JleGeneBa https://m.eds00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTUII bubnunorexa [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounsl nie bpoiind. [InuHa BosiHbI 1€

. bubnuotexa [JOK
101 bpottt i pasmepet O6J‘Ia;CTI/I https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIIEHCS YaCTUIIbI
102 KopnyckynsipHO-BOJIHOBOM Ayanu3m bubmorexa [TOK
PHyCKyI=p a4 https://m.edsoo.ru/8ccab62a
103 Judpaxiys 371€eKTPOHOB Ha Bu6muoreka [IOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cneuuduka n3mMepeHuii B MUKpOMHUPE.
104 COOI;H;bIHCHI/ISI HeIc)m e eHéHH(?CTepr bubmmorera I[JOK
. PeA https://m.eds00.ru/65783dec
I'eitzenbepra
but6mmoreka [JOK
105 Pewenne rpaguieciux sazat https://m.edsoo.ru/e70195hd
" bubnmoreka [JOK
1 P
06 CICHHE PACHETHRIR Sa/la% https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no Temam: Eubs 10K
nonuoTexa
107 " T " HK -
OCHOBHVC O% HOP HYCHYIIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyallu3m
OMnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoMma. [itanerapHast MoieNlb aTOMa bubmmorexa [JOK
: P A https://m.edsoo.ru/312b750a
Pesepdopna
bubmuorexa [JOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl cniektpoB. CriekTp ypoBHE# bu6muoreka [{IOK
JHEPIUH aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIECHHOE bu6nuoreka IIOK
M3JIy4YEHHE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubmuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edso0.ru/2288a0c4

113

Hyknonnast Mogens snpa
I'eiizenbepra-MBanenko. 3apsia u
MaccoBoe YHcio aapa. 30Tomnsbl.
PannoakTuBHOCTH

bubmnoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paIMOAKTUBHOTO pacmnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3ily4eHus. Biausnue
PaIMOAKTUBHOCTHU Ha KUBbIE
opranu3Mmsl. JlozumeTpus

but6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HyKJIOHOB B SJpE.
Anepurie cunbl. Jledekt Macchl sapa.
S nepusbie peakuyu. SnepHbie
peakTopsl. [IpoGiems! ympaBiiseMoro
TEPMOSZICPHOIO CUHTE3A.
DKOJIOrM4eCKHe acleKThl pa3BUTHSA
SIIEPHOMN DHEPrETUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

117

Mertobl perucTpanuu u
HCCJICIOBAHUS AJIEMEHTAPHBIX YACTHIL.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.
bapuonsbl, ME30HBI U JTENTOHBI.
[IpencraBnenue o CrangapTHOM

Mo enu. KBapk-ritooHHas MOAENb
aJIpOHOB

®dusuka 3a npenenamu CTaHIapTHON
Mojenu. TéMHas matepus v TEMHas
sHeprus. EnuHcTBO pusnueckoi
KapTHUHBI MUpPA

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

but6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTaIbl Pa3sBUTHUA aCTPOHOMUH.

bubmnoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpuMeHUMOCTb 3aKOHOB (PU3UKH IS
00BSICHEHUSI IPUPOJIBI KOCMHYECKIX

but6mmoreka [JOK

119
00BeKTOB. MeTOIbI aCTPOHOMHYECKHIX https://m.edsoo.ru/39c44028
HCCIICIOBAHNH
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAAUOTEIIECKOIIEI buGnnorexa LIOK
P ’ https://m.edso0o.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bun 38é3mnoro neda. Co3se3nus,
121 SIpKHE 3BE3/bI, IUIAHETHL, UX BUIMMOE bubmorexa IIOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Comnaeunas cuctema. ComHize.
122 ComnHeunast akTUBHOCTE. MICTOUYHUK bubmorexa TTOK
o https://m.edso00.ru/22748eb4
sHeprun ConHIA U 3BE3]T
3BE31BI, NX OCHOBHBIE
123 XapakTepucTHKu. Jluarpamma bubmmorexa [JOK
| Parctep . P | https://m.eds00.ru/42169944
CHEKTPAJBHBINA KJIACC — CBETUMOCTD
124 3Be3/bI IT1aBHOU IT0CIIEA0BATEILHOCTH bubmorexa HOK
a a https://m.edsoo.ru/b3chb766¢
Buytpennee crpoenue 3BE371.
195 CoBpeMeHHBIE IPEACTABIECHUS O bubnuoreka [IOK
MIPOUCXOKACHUH U 3BOJoMK CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE3
Muneunsiii [1yte — Hama I'anakTuka.
126 Turne! ramaktuk. YEpHEIE ABIPEI B bubnuorexa [IOK
- 1eP P https://m.edsoo.ru/7cd10a0a
SJIpax TajJaKTUK
127 Bcenennas. Paciupenue Beenennoi. bubnmoreka [JOK

3akon Xa66ma. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2
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https://m.edsoo.ru/39c44028
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B3phbIBA. PenuktoBoe H3JIYy4YCHUC

128

MacmtaGHast cTpykTypa Beenennoii.
Meraranaktuka

bu6nmoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npobieMbl acTpOHOMUU

bubmuorexa [JOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKUI MPAKTUKYM TI0 TEME
"UcciaenoBanye MarHUTHOT'O ITOJIA
MMOCTOSTHHBIX MAarHUTOB' MIIH
"UccienoBanue cBONCTB
(dbeppomMarHeTUKOB" WU
"HccnenoBanue QeCTBUS
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

but6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

@u3HYECKUl MPAKTUKYM II0 TEME
"NU3mepenue cuibl AMmnepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmrepa oT cwibl TOKa" WK
"OnpeneneHne MarHUTHOM WHIYKIUU
Ha OCHOBE MU3MepeHus cuibl Ammepa”

but6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3HYECKUl IPAKTUKYM 110 TEME
"WcciienoBaHuE SIBICHUS
3JIEKTPOMArHUTHON MHIYKITUU'" W
"OrnpeneneHre NHIYKIUN BUXPEBOTO
MarHuTHOTO mosA"

https://m.edsoo.ru/c36658da

133

@uU3NYECKUI MPAKTUKYM TI0 TEME
"UccienoBaHue ABICHUA
camounaykiuu" wnu "Coopka Moenu
AJIEKTPOMAarHuTHOro reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391

134

@uU3HYECKUI IPAKTUKYM 110 TEME

bubnuorexa [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neproia CBOOOTHBIX
KoJe0aHU HUTSTHOTO U TPYKHHHOTO
MasITHUKOB"

https://m.edsoo.ru/5d159d35

135

@u3HYECKU MPAKTUKYM 10 TEME
"[IpeoOpa3oBaHme YHEPTUU B
NPY>KUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

DU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoceI0BaTeIbHO COeTMHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3uctop"”
nmn "UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MIEPEMEHHOT0 TOKa"

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

137

@u3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmoreka [JOK
https://m.edso0.ru/b100661a

138

@uU3HYECKUI IPAKTUKYM 110 TEME
"U3mepenue mokazarens
MpeIoMIICHUS CTeKIa" WiIn
"[Tony4eHnue n300paKeHHs B CUCTEME
Y3 TJIOCKOTO 3€pKajia U JIUH3BI"

bubmnoreka [JOK
https://m.edsoo.ru/42569eal

139

Du3HYECKUil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" WK
"U3mepenue GOKyCHOTO PaCCTOSTHHS
paccenBarOnIMX JUH3"

bu6nunoreka [JOK
https://m.edso00.ru/b879fb3f

140

@u3HYECKUl MPAKTUKYM II0 TEME
"Habmonenne nudpakumm,

bu6mmoreka [{IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEPPEPEHINH U TOJISIPU3ALIH
csera"

141

@uU3HYECKUM PAKTUKYM 110 TEME
"OrnpeneneHre UMITyJIbCca U SHEPTUU
PENSATUBUCTCKUX YacTHIl (TI0
(dhoTorpadusaM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bubmuoreka [JOK
https://m.edso00.ru/63756¢c47

142

@u3HYECKU MPAKTUKYM II0 TEME
"NU3mepenue nocrosinnon [lnanka Ha
OCHOBe ucciiefoBanus Gporordpgexra"
ninn "UccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA Y€pPEe3 CBETOAUO OT
HanpspkeHus"

but6mmoreka [{IOK
https://m.edsoo.ru/eb916f82

143

@u3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3pex’eHHOro aTOMapHOIo BOAOPOAA
1 U3MepeHue nocrosiHHot Pundepra”

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKUl MPAKTUKYM II0 TEME
"UccnegoBanue paroakTUBHOTO
¢doHa ¢ uCoab30BaHUEM J103UMETpa”
win "H3ydenue nornouieHus Oera-
YacTHUI| aJTIOMUHHEM"

but6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

@uU3HYECKUI IPAKTUKYM I10 TEME
"Habmonenus 38E€3qH0r0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEECIICHUS
MIOJIOKEHHS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE

bubmuorexa [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE€3ab1" unu "Habmronenus B
teneckon JIyHbl, IUIaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUM"

O06o001IeHNE ¥ cCHCTEMAaTH3aIUs
3HaHuil. Ponb Gusuku u actpoHOMHM B

. . bubnuotexa [JOK
146 YKOHOMMYECKOH, TEXHOJIOTNYECKOH,
. N https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATHYECKOH cepax
NEATETLHOCTH YeIOBEKa
O06001IeHNEe U CUCTEMATU3ALIHS
147 3HaHui. Posb 1 MecTo pu3uku u bu6muoreka [JOK
ACTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06001IeHNE U CUCTEMATU3ALIHS
3HaHuil. Pone ¢pu3ndeckoil Teopun B
OPMHPOBAHUH TPECTABICHUH O
148 ingnqikoﬁ Ka T]I;/)IHG MHpa, MECTO Bubnmorexa [IOK
oAb pa. https://m.eds00.ru/e7d400f4
(bU3UIEeCKOi KapTUHBI MHpa B 0011IEM
PSIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJIC
149 O000I11IeHIE U CUCTEMATU3AIUS but6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNE U CUCTEMATU3AIIHS bubnmuorexa [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O060011IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "JlmHamuka" https://m.edsoo.ru/2dfbafc5
O060011IeHNE U CUCTEMATU3ALIHS
. " bubnunoreka [JOK
152 3HaHuil o Teme "CraTtruka TBEPIOTO

Tena"

https://m.edsoo.ru/3cca482e
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O0001IeHYE ¥ cUCTEMAaTU3 AL

but6mmoreka [{OK

153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O0006I11IeHNE U CUCTEMATHU3ALUS
154 3HaHui 110 TeMe "OCHOBEI Bubmiorexa OK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISPHO-KUHETUUECKOU TEOPHUH
O0001IeHEe ¥ cUCTEMAaTU3aUI
155 3HaHui# 1Mo reMe "TepMoanHaMUKa bubmorexa LIOK
P ' https://m.edsoo.ru/c63f7c10
TemnmnoBble MaIIMHEL
O000I11IeHIE U CUCTEMATU3AIUS
156 3HaHUM 1o TeMe "ArperaTHble bu6muoreka [IOK
cocTosHUA BemecTtBa. Da3oBrIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHNE U CHCTEMATH3AIUs
157 3HAHUM 110 TeMe " DIIEKTPUIECKOE Enbmaorexa ITOK
) P https://m.eds00.ru/3bf0defo
oJIe
O00011IeHIE U CUCTEMATU3ALUS
158 3HaHuil 110 TeMe "T1oCTOAHHBIN Bubmuorexa IIOK
. https://m.eds00.ru/71453ee6
IIEKTPUIECKUIN TOK
O0001IeHrEe ¥ cUCTEMAaTU3aIUI
159 3HaHu# 110 TeMe "TOKH B pa3In4IHbBIX BrbmroTexa LIOK
" P https://m.edso00.ru/3d40077a
cpemax
160 O0600611eHre U cucTeMaTH3anus bu6mmoreka [{JOK
3HaHUH 110 TeMe "MarautHoe mnoje" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/BZp WS 3HAHUU [0 TEME Bubmaorexa LJOK
: " ' https://m.eds00.ru/053e2248
DNeKTpOMarHuTHasE MHAYKIIHS
162 PezepHblit ypok. O0001menue u bubmuoreka [IOK



https://m.edsoo.ru/32a4d1a0
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CUCTEMATHU3AlUA 3HAHUN 110 TEME
"Mexanunyeckue konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IeHNHE 1

bubnunorexa LIOK

163 CHCTEMATH3alHs 3HAHWII II0 TEME httos://m.eds0o.ru/5e2bb83d
"DIeKTpOMarHUTHBIE KOJIeOaHws " — '
PesepBubIil ypok. O60011eHIE 1

164 CUCTEMaTHU3alMs 3HaHUU 110 TEME bubmmorexa [[OK
"MexaHu4YecKue 1 3JIeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

PesepBHrlit ypok. O60011eH1Ee 1
. bubanoreka [JOK

165 CHCTEMAaTH3alKs 3HAHHH 110 TeEMe htI'/[Isz']/I//ImTe(;(socI)lrUISZad1603
"Onruka" — '
PesepBHelit ypok. O600IeHNE U

. Bubnnoreka [IOK

166 cHCTeMaTH3alus 3HaHUH 110 TeMe httos://m edso<I)lru/5bec1065
"Ocuossl CTO" — '
PesepBHeIit ypok. O600ICHNE 1

. Bubmunorexa [IIOK

167 cHCTEeMaTH3alus 3HaHUH 10 TeMe htI'/[Ipsj'I/P/ImTedsog)lru/f7059d38
"KoprycKysisipHO-BOJHOBO# JTyaau3m" T '
PesepubIil ypok. O60011eHIE 1

. Buobmnoreka [IOK

168 CHCTEMAaTH3allHs 3HAHHH 110 TeMe httos://m edsocL)Iru/1f511654
"®du3uka aroma" — '
PesepBubIil ypok. O6001eHIE 1

169 CHCTEMAaTH3alus 3HAaHUM 110 TEME but6mmoreka [IOK
"duznka aTOMHOTO Spa U https://m.edso0.ru/905c5ce0
3J€MEHTapHbIX YyacTull”

PesepBHeIitl ypok. O600IeHNE U
b K
170 cHCTeMaTH3alus 3HaHUH 110 TeMe u6mmorexa 110

"OnemenTs! actpoduzuxu”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKU
Y TEXHOJIOTUH, B IIPAKTUYECKON JEATEIbHOCTH JIIOIEH

10.2

VY4uThIBaTh TpaHHULBl NPUMEHEHUS H3YYEHHBIX (GU3NYECKUX MoJelnei:
MaTepHajabHas TOUKa, MHEepLUaibHas CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUAKOCTEN U TBEPIBIX TEI,
TOYEUHBIN 3JIEKTPUUYECKUIA 3apsil — IPU PeLIeHUH PU3NUECKUX 3a/1au

10.3

PacnioznaBath pusnyeckue siBiaeHus (IPOLECChl) U OOBICHATh MX HA OCHOBE
3aKOHOB MEXaHMUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUs
BEIIECTBA M DJEKTPOJMHAMUKHM: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBWXKEHHE, CBOOOJHOE TaJeHHe Tel, JBI)KEHHE 10
OKpPY>KHOCTH, WHEpUHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00BEMa Tel
OpU HarpeBaHuM (OXJIaXJEHUHU), TEIJIOBOE pPaBHOBECUE, HCIApEHUE,
KOHJIEHCallUs, IJIaBJIEHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
HOBBIILIEHHE JIABJICHUS I'a3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEX]y IapaMeTpaMyu COCTOSHUS raza B M30Mpolieccax; 3JIeKTpU3aLus Tell,
B3aMMOJEHCTBHE 3aps 0B

10.4

10.5

10.6

OnuceiBaTh MEXAaHUYECKOE ABMKEHHE, UCIONb3Yys (PU3MUECKUE BEIMYHHBI:
KOOPJAMHATA, IyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
AMITyJIbC ~ TeJla, KHHETHUYeCKas DHEPIus, NOTCHLUHAJIbHAs DHEPTHs,
MexaHuueckass pa0oTa, MeXaHWYecKas MOIIHOCTb; TMPU  ONUCAHUH
NpPaBUIBHO TPAaKTOBaTh (PM3UUECKUH CMBICT HUCIOJIBb3YEMBbIX BEJIWYHMH, UX
0003HAYeHHUS M EAMHUIIBI, HAXOAWUTh (POPMYIIBI, CBS3BIBAIONINE ITAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMH BETHYUHAMUA

OmnuceiBaTh M3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBHIC SIBICHMS,
UCTIONB3Ysl (PU3NUECKHUE BEIWYMHBI: JaBJICHUE ra3a, TeMIIepaTypa, CPeIHsIS
KUHETHYECKast SHEPrus Xa0THYECKOTO JBYDKCHUS MOJIEKY,
CpeAHEKBaJIpaTU4Has  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHeprusi, pabora rasa, KO3(pQUIMEHT IOJIE3HOTO IeHCTBUS
TETJIOBOTO JIBUTATENISl; TIPH ONMCAHWUU TPABUWIBHO TPAKTOBATh (PH3MUECKUIA
CMBICIT MCIOJBb3YEMbIX BEIWYMH, UX OOO03HAYCHUS M CJUHUIBI, HAXOAUThH
(GopMyJIBI, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLIECCHI), UCTONB3YS (H3MUECKUE BEIUIHHBI:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

JNEKTPUYECKUN  3apsAfll, DJIEKTPUYECKOE TI0J€, HANpPsHKEHHOCTH IO,
IIOTEHIMAJ, PA3HOCTh IIOTEHLUAJIOB; P ONMCAHUM IIPAaBUIBLHO TPAKTOBATH
(¢u3nvecKkuil CMbIC UCTIONb3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €IUHMIIBI,
yKa3bpIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMYHMHY C
JpPYTUMU BEITUYMHAMU

aQHAJIM3MPOBATh (PU3UYECKHE MPOIIECCH U SIBICHUS, UCTIOIB3Ys (pU3NUEeCKHE
3aKOHBI W MPUHIUINBL 3aKOH BcemupHoro Tsarotenus, |, 11 u Il 3axonHsI
HrroToHa, 3aKOH COXpAaHEHUsS MEXaHWYECKOW IYHEPTHH, 3aKOH COXpPaHEHUS
UMITyJIbCA, TPHUHLUI  CYMEPHO3UIMH  CHJ, MPHUHIUI PaBHOMPABUS
WHEPLUATBHBIX CHCTEM OTCYETa; MOJICKYJISIPHO-KHHETHICCKYIO TEOPHIO
CTPOCHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETHYECKOM
SHEPrHU TEIUIOBOTO JIBMXKCHHS MOJICKYJ C aOCOJIIOTHOW TeMIepaTypow,
MEPBBIA 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHEHHUS DSJIECKTPHUECKOTO
3apsaa, 3akoH KynoHa; mpu 3TOM pa3inuaTh CIOBECHYIO (DOPMYITHpPOBKY
3aKOHA, €r0 MaTEMaTHYECKOe BBIPAKEHUE M YCIOBUS (TpaHUIbI, 007IacTH)
MIPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHﬂ MalllMH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pas3iiniaTtb YCJIOBUA nx 0€30I1acCHOrO
HCIIOJIB30BAaHH B HOBCGHH@BHOﬁ KHN3HU

BrimonaaTe SKCIICPUMCHTBLI IO HCCICOOBAHHIO (1)I/I3I/I'-I€CKI/IX SIBJIEHUU U
TIPOIIECCOB C UCIIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
dhopmynupoBaTh pobaeMy (3a7a4y) U THIOTE3y y4eOHOTO HKCIIEPUMEHTA,
coOHMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHUs, MPOBOJAUTE OIIBIT
1 GOPMYITHPOBATH BHIBOBI

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,  (DMKCHpPOBAaTh  PE3ylbTaThl  IOJYYEHHOM  3aBHCUMOCTH
(¢u3nUecKux BEIUYMH B BUAE Tabmul W rpadukoB, JenaTb BBIBOJBI IO
pe3yabTaTaM MCCiIeI0OBaHUs

CobmronaTh paBuia 6€301acHOTO TPY/la MPY MPOBEIACHUU UCCIIEIOBAaHUHN B
paMkKax  y4eOHOTO  JKCIEPHUMEHTa,  Y4eOHO-HCCIICIOBATEIbCKONH U
MTPOEKTHOM JESATSILHOCTH C UCTIOIh30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB 1
1a60paTOPHOTO 000PYTOBAHUS

Pemate pacu€THbie 3aMauM C SIBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
I/ICHOJII)3y51 (1)I/I3I/I‘-I€CKI/IC 3aKOHBbI U HpI/IHHI/IHBI; Ha OCHOBEC aHaJIn3a yCJIOBI/ISI
3a1a49unu BI)I6I/IpaTB (1)I/ISI/I‘IGCKYIO MOJCIb, BBIACIATH (1)I/ISI/I‘ICCKI/IG BCIIMYHNHBI
u GopMysbl, HEOOXOAMMBIC ISl €€ pPEIICHHS, MPOBOAWTH PacCUYEThl W
OIICHUBAThH PEATBHOCTD MOTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUINHBI

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO IEMOYKY pACCYKIEHUH C OMNOpOod Ha H3y4YEHHbBIE



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

Ucnonp3oBath  mpu  pemieHUH  y4eOHBIX  3aJad  COBpPEMEHHbIE
MHPOPMAILIMOHHBIE  TEXHOJOTMM  JJI1  TIOUCKA, CTPYKTYpUpPOBaHUS,
UHTEpIIpETallud U TPEACTaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJSpHOU
UHQOpPMALMK, TOIYYEHHOW U3 pa3lUYHbIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBAThH MOTYYaeMyI0 HH(OPMALIUIO

[TpuBOAMTE IPUMEPHI BKJIAIa POCCUHCKUX M 3apyOSKHBIX yUEHBIX-(DU3UKOB
B DPa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonn3oBath TCOPCTUUCCKUEC 3HAHUA 110 (I)I/I3I/IKG B HOBCCHHCBHOﬁ KHU3HU
Ui obecriedeHusi 0e30macHOCTM Mpu  oOpallleHud ¢ [pudopamMu U
TEXHHYECKUMH YCTPONCTBAMHM, JJIsI COXPAHEHUS 3/10pOBbS M COONIOJCHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPY)KaIOMIeH cperie

PaGorate B Tpymme C BBINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATHh Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACIPEICIATh 00S3aHHOCTH U
IJIAHUPOBATH JICSATEIbHOCTh B HECTAHAAPTHBIX CHUTYaLUSAX, aJEKBAaTHO
OLICHMBATh BKJIAJ KaXJIOrO U3 YYaCTHUKOB TIpPYNIbI B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX POIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B NPAKTHYECKOW [EATEIBHOCTH JIOJIEH, LIEJIOCTHOCTh M
€IMHCTBO (PU3NYCCKON KApTUHBI MUPA

VY4uuThIBaTh TpaHULBl HPUMEHEHHS H3YYEHHBIX (U3MYECKUX MoJeneil:
TOYEUHBIN DJIEKTPUYECKUM 3apsij, slepHas MOJEIb aroMa, HYKJIOHHas
MOJIEJIb ATOMHOTO SiIpa TMPH peIIeHNH (HU3NIECKHUX 3314

PacnioznaBath pusnyeckue siBiaeHus (IPOIIECCHI) U OOBSICHATh X HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH ¥ KBAaHTOBOW (DU3UKHU: 3JIEKTpUYECKas
MIPOBOJIUMOCTh, TEILJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCUCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, NEKTPOMArHUTHAS MHIYKLUS, ICUCTBUE
MarHWTHOTO TIOJII Ha TIPOBOJHUK C TOKOM H JBIDKYIIMWCS 3aps,
AJIEKTPOMArHUTHBIE KoJIeOaHus u BOJTHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHe CBEeTa, OTpaXKEHHWe, TpeNoOMIICHHe, HWHTEepPEepeHIIHs,
TUpaKIysl U MOJSIpU3alys CBeTa, AUCIEepCUsl CBeTa, (POTOIIEKTPUUECKUN
adpdexr (poroaddexT), cBeToBOEC MaBiIECHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CHeKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U  HCKYCCTBEHHas




11.4

paauOaKTUBHOCTDL

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BCIIIECTBa (BJ'IGKTpI/ILIeCKI/Ie, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh Ppa3IMYHBIX Cpea) U
JJICKTPOMArHUTHBIE  SIBICHHUS  (IIPOIIECChl), HUCIONB3ysS  (pu3nyeckue
BEJIMUMHBI: DJIEKTPUYECKHUI 3apsif, CHUIIa TOKa, SJIEKTPUUECKOE HATIPSKEHUE,
AJIEKTPHUYECKOE CONPOTHBICHHE, pa3HOCTh mnoteHiuanos, JJIC, pabora
TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUs dJIEKTPUYECKOIO U MAarHUTHOTIO IOJIEH,
MepHoJ ¥ YacToTa KoJieOaHWii B KOJeOaTEIbHOM KOHTYpE, 3apsii W CHia
TOKa B TPOIECCEe TapMOHMYECKUX SJIEKTPOMArHUTHBIX KOJEOaHMIA,
(OKyCHOE pAacCTOSSHHE U OINTHYeCKas CHja JIMH3BI;, TIPU OIHUCAHUU
NPaBUIBHO TPAaKTOBATh (PU3UYECKUN CMBICI HUCIIOJIB3YEMbIX BEIWYHH, UX
0003HAYCHHS W CIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BETUUMHY C APYTUMHU BEIMUYUHAMU

115

OnnceiBaTh W3yYEHHBIE KBAaHTOBBIE SIBIICHHS M IIPOLIECCHI, HCIIONb3YS
(u3nyeckre BEIMUYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JYIMHA BOJIHBI
¥ 4YacTOTa CBETa, SHEPrusi M HMIYJbC (POTOHA, MEPHOA IoJIypacraja,
SHEPIUsl CBA3M ATOMHBIX sJ€p; NPU ONUCAHUU IPABUIBHO TPAaKTOBAThb
(¢u3nyeckuil CMbIC UCTOJB3YEMbIX BEJIWYHMH, UX 0003HAYEHUS U €IUHMLIBI;
yKa3bpIBaTh (HOPMYJIbl, CBS3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEJIMYHMHY C
JIPYTUMH BETMYNHAMH, BEIYUCISATH 3HAYCHHE (PU3NIECKOI BETMUNHBI

11.6

11.7

11.8

11.9

Ananu3upoBaTh GU3NYECKUE IPOLIECCH] U ABICHUS, UCIOb3Ys (pU3nueckue
3aKOHBI M NPHUHLOMINBL: 3akoH OMa, 3aKOHBI IIOCJIENOBAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aKoH [[xoyna — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH NPSIMOJMHEWHOIO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPaBHEHUE
OiHmrTeiHa ana  ¢otorddekra, 3aKOH COXpAaHEHUS DSHEPruu, 3aKOH
COXPAHEHUs MMITYJIbCa, 3aKOH COXPAaHEHHs JIEKTPUYECKOTo 3apsijia, 3aKOH
COXPaHEHHs MacCOBOIO 4Mcia, MOCTyslaTel bopa, 3aKOH pajnoaKTHBHOTO
pacnaza; mpu 3TOM pPa3nyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAXEHME UM YCJIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

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

CtpouTh U ONUCHIBATH H300paKEHHUE, CO3AaBaEMOE IUIOCKHM 3EpPKAJIOM,
TOHKOM JTUH30U

BBITIONMHATE DKCHEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MUECKUX SBICHUHA U
TIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
(dhopmynupoBath mpobremy (3agady) U THIIOTE3y Y4eOHOTO IKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHWS, MPOBOIUTE OIIBIT
1 (hOPMYIIMPOBATH BBIBOJIBI

11.10

Ocy1iecTBIATh NpsiMble U KOCBEHHBbIE M3MepeHHs] (U3NYECKUX BEIMYUH,
IPU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIb30BATh



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; PU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PHKCHPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHJC
TaOIuUIl ¥ TPaUKOB, Ie7aTh BHIBOJBI MO PEe3yIbTaTaM UCCIIEI0BAHUS

Cobmro1aTh IpaBuiIa OE30MACHOTO TPYAA IPU MIPOBEIECHUHU UCCIIEJOBAHUN B
pamMkax  y4eOHOTO  JKCIEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW |
MIPOEKTHON JEATENIFHOCTH C UCITIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB U
1a00paTOpHOTO 000PYI0BaAHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJJaHHOM (DU3MYECKOW MOJIENbIO,
UCTIONB3Yys (PU3UYECKUE 3aKOHBI U MPHUHIMIBL, HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BbIOMpaTh (QU3NYECKYI0 MOJEIb, BBIACIATh (U3NUECKUE BEITHUMHbI
u ¢opmyinbl, HEOOXOAUMbIE Al €€ pelleHUs, MPOBOJUTH pacué€rbl U
OLIEHUBATh PEATBLHOCTH MTOJYYEHHOTO 3HaUeHHsI (PU3UUECKON BEJINUMHBI

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPANBATH JIOTHYECKH
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYKICHHUM C ONOpOM Ha H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

Wcnonp3oBath  mpu  pemieHUH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH Ui  IOMCKA, CTPYKTYpPHPOBAHUS,
UHTEpPIIPETallUd U MPEACTaBICHUS Y4YyeOHOM U HAy4yHO-TONYJSpHOU
nHpOpMalMY, MOJYYEHHOHM U3 pa3iMyHbIX HCTOYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh MOTYyYaeMyI0 HH(OPMALIHIO

11.16

OOBSICHATh MPHUHIMIBI JIEHCTBUS MAalIWH, NPUOOPOB U TEXHHYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBHS HX O€30IaCHOrO HCIIOJIB30BAHHS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaUTE IPUMEPHI BKJIaJa POCCUUCKHX U 3apyOekKHBIX 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  oOpalieHMM ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUs 370pPOBbSI M COOJIIO/IEHUS
HOPM PKOJIOTMYECKOTO MOBEJAEHHS B OKPYIKaIOIEH cpee

11.19

PaGorate B rpymime C BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHAIBHO PACHPENENITh 00sI3aHHOCTU U
IUTAHUPOBATh JAESITENIbHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYNIbl B pEIIECHUE
paccMatpuBaeMoi PoOIEMBI



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3jiena

Koa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHTHI COeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [TO3HAHU A

1.1

1.2

®duszuka — Hayka o mnpupone. HaydHble MeTOJbI
MO3HAHMA OKpYXaromero mupa. Poib sxcnepumenra
U TEOpUHM B Tpolecce IO3HAHUS IPUPOJBIL.
DKCIepuMeEHT B (U3HKe

MoaenupoBanue (bU3UIECKUX SIBJIEHUU u
mpoueccoB. Hayunble rumoressl. Pusndeckue
3aKOHBI M Teopuu. [I'paHuLBl TPUMEHMMOCTH
¢usnveckux 3akoHOB. [IpuHIMII COOTBETCTBHSL.
Pore u wMectro ¢umsuku B (HopMuUpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHpa, B
MPAKTUYECKOM IeSITETbHOCTH JIIOIeH

MEXAHHWKA

2.1

2.11

2.1.2

KMHEMATHKA

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

[lepememienue, CKOpocTb (CpelnHssl  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUallbHOM
TOYKH, UX MMPOCKIHMKU HA OCHU CUCTCMbI KOOpJAMWHAT.
CrnosxeHue nepemMeieHni U ClI0KeHNe CKOpPOCTeN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE
neukenue. ['paduku 3aBUCMMOCTH  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
najgeHus

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

TexHuyeckue yCTpOWCTBA: CHUAOMETP, JIBUKEHUE
CHaps/10B, LICTIHBIE U PEMEHHBIE ITepeJaun

[Ipaktuyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. McceienoBaHue COOTHOLIEHUS MEXKIY



2.2

2.3

MyTSAMH, MPONICHHBIMU TEJIOM 3a
MOCJIeI0BAaTENbHbIE PaBHbIE MPOMEKYTKH BpPEMEHHU
IIpU PABHOYCKOPEHHOM JBMXEHUU C HAYaJIbHOU
CKOpPOCTBIO, paBHOM HyJIO. M3ydyeHue IBHKEHUA
mapuka B BA3KOW JKHAKOCTU. M3ydeHHe NBUKEHHS
Tena, OPOIICHHOTO TOPU30HTAIBHO

TMHAMUKA

[Ipunmun  otHocutensHOCTH ["amuies.  IlepBerit

221 .
3akoH HprotoHna. HepimaibHble CHCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHuIun cynepno3uuu cuil

Bropoii 3akon HeroToHa 111 MaTepuaibHOM TOUYKHU B
2.2.3 uHepimansHoi cucreme otcuéra (MCO). Tpermii
3aKk0H HbI0TOHA AJ19 MaTepuaIbHbIX TOUEK

3akOoH BCeMHUpPHOro TAroteHus. Cuiia TSHKECTH.

2.2.4
IlepBas kocmuueckas ckopocTs. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
996 CKOJIbKEHUSI M cwiia TpeHus nokos. Koaddunument
o TpeHusi. Cuiia CONMPOTHBIICHUS TPHU JABHKEHUM Tela

B XKUJKOCTH HJIU I'a3€

HOCTyrIaTCJ'IbHOG u BpalaTCJIbHOC JBHXXCHHUC

2.2.7 .
aOCOJIIOTHO TBEPAOTO Tea

MOMEHT CWJIbI OTHOCHTEIBHO OCH BpAIICHHS.
2.2.8 [Tnedo cuitbl. Y cnoBusl paBHOBECHS TBEPIOTO TENa B
NCO

299 TexHuueckue yCTpOoMuCTBa: MOAIIUIIHUKY, ABUKCHUE

HNCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuuecknie paboTel. M3yueHue  IBUKEHUS
Opycka Mo HAKJIOHHOW TUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT

2.2.10 YOPYTrOCTH, BO3HHKAWIIUX B JaehopMupyemoit
MPYXKUHE W PE3MHOBOM 0O0pa3Ile, OT BEIMYUHBI UX
nedopmanuu. MccnenoBanne ycaoBHH pPaBHOBECHS
TBEPJIOTO TEJIa, HIMEIOIIETO OCh BPAIICHHSI

3AKOHBI COXPAHEHNA B MEXAHUKE

Nmnynbc  maTepuaabHOM  TOYKH, CHUCTEMBI
231 MaTepuaibHbIX TOYEK. IMIyNIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tela

932 3akoH coxpanenusi umiyibca B UCO. PeaktuBHOE
o JIBIDKEHHE

2.3.3 PaGora cuiiet



2.34

2.3.5

MoOmIHOCTE CUJIIBI

Kunernueckass »sHeprus MaTepHalbHOHW  TOYKH.
TeopeMao KHHETHYECKOW SHEPTUH

2.3.6

ITorenumansHas 3Heprud. IloTeHnuanbHas >Heprus
YIpyTo nehOpMUPOBAHHOM TIPYKUHBIL.
[TorennuanbHast SHEPrUs Tena BOJIU3U 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 padboTsl. M3yueHue cBS3U CKOPOCTEH
Tel Ipu HeynpyroMm ynape. MccnepoBaHue cBs3u
paboThl CHJIBI C U3MEHEHHEM MEXaHMYeCKOU
JHEpPIruy Tea

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOI TEOPUU
OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpOyHOBCKOE IBHIKEHHE.
Huddyszus. Xapakrep ABIKEHUS U B3aHMOICHCTBHS
YaCTHUI BELIECTBA
Mopenu CcTpoeHus ra3oB, JKUIKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
3TUX MOJEIEN

313 Macca MOJIEKYII. KonuuectBo BELIECTBA.
IloctosiHHas ABoragpo

31 314 TenmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana temneparyp Llenscus
Mognens upeanpHoro rasa. OCHOBHOE YypaBHEHHE

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

3.1.6 KMHETUYECKOM JHEpruuM  TEIJIOBOrO  JABUKEHUS
yactul rasa. lllkana remneparyp Kenbuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JansTOHa

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

NMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




3.1.9

n30Xopa, n3odapa

TexHuvecKue ycTpoicTBa: TepMOMETP, OapoMETp

3.1.10

[IpakTrueckue paboTel. M3MepeHrne Macchl BO3ayxa
B KJIacCHOM KoMmHaTe. MccieqoBaHue 3aBHCHUMOCTH
MEXIYy IapamMeTpaMU COCTOSIHUSL Pa3pEKEHHOIO
rasa

321

3.2.2

OCHOBbI TEPMOJAMHAMMKNU

TepmonnHamMuueckas cucrema. BryTtpennss
SHEprus TePMOJAMHAMHUYECKON CHCTEMBI U CHOCOOBI
€€ UBMEHEHUS

KomngectBo Temnotsl W paborta. BHyTpeHHSS
SHEPIUsl OJJHOATOMHOIO UAEaIbHOTO rasa

3.2.3

Bunsr TEeIIONepeIaun: TEIJIONPOBOIHOCTD,
KOHBEKLHUsA, M3IyuyeHue. TemioéMKocTh Tela.
VaenbHasg  TEmIOEMKOCTH  BemlecTBa.  Pacuér
KOJINMYECTBA TCIIJIOTHI HpI/I Tennonepe;[aqe

3.2.4
3.2

IlepBeiii 3akoH TepMmoauHamuku. [IpumeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKH K M30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTayst paboThI raza

3.25

3.2.6

TemnoBbie MAalINHEI. [TpunIMTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHus JHEPrud B
TEIJIOBBIX MamuHaxX. Koaddumuent moae3noro
nevicteus (manee — KII1J) termmoBo#t mamuusl. [{ukin
Kapno u ero KIIJI

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

3.2.7

3.2.8

TexHuyeckue yCTpOMCTBa: JBUraTellb BHYTPEHHETO
cropaHwusi, ObITOBOM XOJIOIUILHUK, KOHTUIIHOHED

[Ipaktuyeckue pabotel. M3mepeHue yIenbHOM
TEIJI0EMKOCTH

ATPET'ATHBIE COCTOSHMA BEILIECBA. ®A30BbBIE ITEPEXO/IbI

331

3.3 3.3.2

3.3.3

3.3.4

[TapooOpazoBanne u KoHAeHcarws. Mcmapenne u
KUIIEHHEe. YJenbHas TeIuioTa MapooOpazoBaHUsl.
3aBUCUMOCTD TEMIICPATyPhl KUIICHHUS OT JTaBJICHUS

AOcComoTHAs U OTHOCUTEINIbHAS BIIAXKHOCTh BO3yXa.
Hacpiennsiii nap

Teépnoe temo. Kpucrammueckue u amopdHbIE
Tena. AHU30TPONHs CBOWCTB KpUCTALIOB. JKuakue
Kpuctaiasl. CoBpeMEHHbBIE MaTepUaJIbl

IInaBnenue u KpUCTaJlJIN3alusl. VYiaennHas TeioTa




mnasiaeHus. Cyomumarus

3.35 VYpaBHEHHE TEIJIOBOTO OaslaHca
Texnuueckue yCTpoOiicTBA: TUTPOMETD u
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TOTYUCHHS
h COBPEMEHHBIX ~ MaTE€pPUaJoB, B TOM  YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJOTUHU
337 [IpakTuueckne pabotTel. HM3mepeHune BIAXHOCTH
e BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3aus Tela. JJieKTpudeckuid 3apsia. [Ba
o BUJIA DIIEKTPHYECKHUX 3aPsI0B
4.1.2 [IpoBOAHMKY, IUDIIEKTPUKH U MOIYIIPOBOJHUKH
413 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaa
4.1.4 B3anmogeiictBue 3apsanos. 3akoH Kymnona
DneKTpuYecKoe nore. Hampsoxéanoctsb
4.1.5 3JeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JlvHMM HATIPSDKEHHOCTH AJICKTPUICCKOTO TTOJISI
416 PaGora cui AJIEKTPOCTATUYECKOTO OIS
o [MoTentman. Pa3HOCTh MOTEHIIMAIOB
41 [IpOBOMHUKKM W JOUAJNEKTPUKH B  IOCTOSHHOM
4.1.7 BJIEKTPUYECKOM oJe. Juanexktpudeckas
MIPOHUIIAEMOCTh
OnektpoémkocTh. KonaeHcaTop. DIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOopa. ODHEPrusi 3apsHKEHHOTO
KOHJIeHCaTopa
Texuuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 AIIEKTPOMETP, AIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBII IPUHTEP
4.1.10 [TpakTuueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOPA
IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
YcnoBus CYIIIECTBOBAHUS MIOCTOSTHHOTO
4.2.1 anekTpuieckoro Toka. Mcrounuku toka. Cuna Tokxa.
[TocTosHHBIN TOK
4.2 4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DNeKTprUecKoe COTIPOTHBIICHHE. VY nensHOE
o COIIPOTHBJIEHHE BEIECTBA
494 [TocnenoBarenpHOE, TapaUIENBHOE, CMEIIAHHOE

COCIMHCHHUE ITPOBOJHUKOB



4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOIHOCTB 3IEKTPUUECKOTO TOKA

4.2.7

anekTpoaBkymas cwia (ganmee — DJJIC) wu
BHYTPEHHEE COMNPOTUBIECHHWE HCTOYHHKA TOKA.
3akoH OmMma JUISt MOJIHOM (3aMKHYTOI)
anekTpuueckoit nenu. Kopotkoe 3ampikaHue

4.2.8

ONEeKTpOHHAas IMPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb ~ COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

DNekTpuyeckuii  TOK B Bakyyme. (CBoiicTBa
3JEKTPOHHBIX MyYKOB

[onmympoBonuuku. CoOcTBeHHass W IpHUMECHAs
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBoOMCTBa p-N
nepexojia. [loaynpoBoHUKOBBIE TPHUOOPHI

4211

DneKTpudecKuit TOK B INEKTPOJIUTAX.
DNEeKTPOIUTHYECKAs JUCCOLMAIIHSL. DIEKTPOIIN3

4.2.12

DnekTpuyeckuii TOK B razax. CamMoCTOATENbHbIN U
HECaMOCTOSITENbHBIA  pa3psia. Pa3znuunble THUIBI
CaMOCTOATENIBHOTrO pa3psana. Monnus. [Lmazma

4.2.13

4.2.14

11 KJIACC

Kon Kox nposepsiemoro

pasaejia JIEMEHTA
4

TexHuueckue ycTpolcTBa: aMIepMeTp, BOJIbTMETD,
peocTaT, UICTOYHUKU TOKA, JIEKTPOHArpeBaTeIbHbIC
npuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTHUBIICHHUS, BaKyyMHBIH JHO[,
TEPMHUCTOPBI u (oTope3ncTopsl,
IIOJIYIIPOBOIHUKOBBIH IMOJI, TaJbBaHUKA
[Ipaktnyeckue paboThl. HM3ydeHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COTIPOTHBIICHUS. Habmronenne
JIEKTPOJIN3A

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI MHAY KW A

4.3
43.1

TlocTostHHBIE MAarHuThbL. B3aumogaerictBue
HOCTOSHHBIX MarHuTOB



5.1

MaruautHoe mosie. BekTtop MarHuTHONW WHAYKIIUH.
[Ipunnun cyneprno3uuyy. JIMHUM  MarHUTHOU

4.3.2 uHayknuu. KapTuHa JuHUA MarHUTHOW WHIYKIIUU
I10JIS1 IIOCTOSIHHBIX MarHUTOB
MarnutHoe moje TMpoBOAHMKA ¢ TokoM. KaprtuHa
JUHUAW TIONS JJIMHHOTO TPSMOTO TIPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM.  OmeiT  Opcrema.  BzaumopeiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHUE
Cuna Jlopenma, e€ MOIylb H HampaBlCHUE.
4.3.5 JIBkeHre 3apsHKeHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM nojie. Pabora cumst Jlopenia
4.3.6 SBneHue 3JIeKTPOMAarHUTHON UHAYKIIUHI
4.3.7 [ToTok BekTOpa MarHUTHOW WHTYKIIUH
438 OJC uHAayKmuu. 3aKOH  3JIEKTPOMAarHUTHOMN
o uaayKimn Oapanes
BuxpeBoe anexrpudeckoe nose. 3/1C nHaykuu B
4.3.9 MPOBOJIHUKE, JIBIXKYHIEMCS IOCTYNATeJIbHO B
OJTHOPOJTHOM MAarHUTHOM IIOJIe
4.3.10 [TpaBuio Jlenma
4311 NunyktuBHocth. SBienne camounaykuuu. IJC
e CaMOUHIYKIMU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIE
TexHudeckue ycTpoiicTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 JJIEKTPOMArHUTHI, DJIEKTPOABUIATEINb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[Ipaktnueckue paboThl. V3ydeHHe MarHuTHOTO
MoJisl KaTymku ¢ TokoM. MccrnenoBanue neiicTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

Hccnenosanue SIBJICHUS AIEKTPOMATHUTHOMN
WHIYKITUU

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE N SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KoneobarensHasa cucrema. CBoOOIHBIE KOJICOAHUS.

511 lapmonnueckue konebanus. Ilepwoxn, wyacTora,
amIuuTyzaa u Qasza koneGaHui

5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MasSTHUK

513 YpaBHeHue TapMOHUYECKHX KoJIeOaHuil.

Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHuC



5.2

5.14

5.15

5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

K0J1e0aTEIbHOTO JBUXKCHUA

[IpeBpaiieHe 3SHEPruM MHpU  TAPMOHHUYECKUX
koneOaHusx. CBs3b  aMIIUTYAbl  KojeOaHUM
WCXOJIHOM BENMYMHBI C aMIUTUTYJAaMH KoJieOaHU
€€ CKOpPOCTU U YCKOPEHHUS

KonebarenbHblit KOHTYP. CBobonHbIE
JJIEKTPOMArHUTHBIE ~KOJEOaHWS B  HWACATBHOM
KoJe0aTeIbHOM  KOHTYype. AHAJIOTUS — MEXIy
MEXaHUYECKUMU u AIEKTPOMAarHUTHBIMH
konebanusmu. @opmyna Tomcona

3akoH COXpPAaHCHUA OHECpPIUun B nacaJIbHOM
KOJIeOaTeIbHOM KOHTYpE

BoeinyxneHHbIE MEXaHUYECKUE KoJIeOaHusl.
Pesonanc. Pe3onaHcHas kpuBas. BbIHyXIeHHbIE
OJICKTPOMArdHuTHBIC KoeOaHus.

[Tepemennbiii Tok. CHHYCOMAAIBHBIN TTEPEMEHHBIHN
TOK.

MOoOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JEHCTBYIOIIEE 3HAYCHNUE CHUJIbI TOKA U HATIPSIKEHUS
Tpanchopmarop. I[IpousBomcTBo, mniepenada
notpebaeHue AIEKTPUIECKOM SHEPTHH.
DKOJIOTUUECKHE  PUCKU  TpU  TPOU3BOJCTBE
IIEKTPUIECKOMN DHEPIUU. KynsTypa
WCIIOJIB30BAaHUS AJIEKTPOIHEPIHUH B IOBCEIHEBHOU
KU3HU

Texauueckue YCTpOMCTBA: ceiicmorpad,
JJEKTPUYECKUI 3BOHOK, JIMHUHU JJIEKTpoIepesad

[IpakTnueckue paboThI. HccnenoBanue
3aBHCUMOCTH NEpUOJIa MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U  Maccel TIpys3a.
HccnenoBanue NEPEMEHHOTO TOKA B ILENHM W3
MOCJIEZI0BATENbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTYyILKH U PE3UCTOpa

MEXAHUWYECKUE N SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

5.2.2

5.2.3

5.2.4

MexaHnyeckue BOJIHBI, YCIOBUS PaCpOCTpaHEHUsI.
[Tepron. CkopocThb pacmpocTpaHeHHs W AJTUHA
BOJIHBL. [lonepednbie U IpO0JIbHBIE BOJHBI

Wntepdepentss u  audpakimuss MEXaHHMYECKHX
BOJIH

3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. Bricora
toHa. TemOp 3ByKa

QHCKTpOMaFHI/ITHBIC BOJIHBI. Y CJIOBHUS H3JIIYUCHUS



5.3

5.2.5

5.2.6

5.2.7

5.2.8

531

5.3.2

5.3.3

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEeKTOpoB E, B 1 v B 3/I€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBoiicTBa 3JICKTPOMAarHMTHBIX BOJIH: OTpa)XX€HUE,
MpEJIOMJIEHUE, NOJIIpU3aLus, nudpaxius,
untepdepeniusa. CKOPOCTb  AIEKTPOMATHUTHBIX
BOJIH

[[lxana »IE€KTPOMArHUTHBIX BOJH. [lpumeHeHue
QJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I)ITy

HpI/IHL[I/IHBI paI[I/IOCBSBI/I )41 TCIICBUACHUS.
Pamuonokamnus. DIEKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpebl

Texauuyeckue yCTpOICTBA: MY3bIKaIbHbBIE
I/IHCprMeHTbI, yJ'IBTpa?)ByKOBaSI JIUArHoCctTuka B
TEeXHUKE W MEIULMHE, paaap, pPaguonpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-nedn

OIITHUKA

[IpsmonuHeliHOE  pacnpoCTpaHEHHWE CBeTa B
oaHopoaHoM cpexe. JIyu cBeta

OtpaxkxeHne cBeTa. 3aKOHbI OTpaXeHUs CBeTa.
[TocTpoenue n300pakeHuil B TUIOCKOM 3€pKajie
[Ipenomnenue cBera. 3aKOHBI MPEJTIOMJIICHHS CBETA.
AOGCOTIOTHBII MTOKa3aTeNb MPEIOMICHUS

5.34

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
yroJI TOJTHOTO BHYTPEHHETO OTPaXKEHUS

5.35

5.3.6

Hucnepcust ceera. CroxHbIN cocTaB 0eioro ceera.

[Ber

CoOuparolie W pacceuBaroIlue JUH3bL. TOHKas
nuH3a. POKyCHOE PAcCTOSAHME U ONTHYECKas CHUJIa
ToHKOH JuH3BL [locTpoeHne wu300pakeHHMd B
coOupamIux U pacceuBaromux jguH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, TaBacMOe JIMH30HM

5.3.7

5.3.8

5.3.9

Hpenenm MNPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKHU

HNutepdepentusa cBera. KorepeHTHbIE MCTOYHHKH.
VYcnoBus HaOMIOAEHUST MAKCUMYMOB U MUHUMYMOB
B HUHTEepPEpEHIMOHHONW KapTHHE OT JABYX
cUH(pa3HBIX KOTEPEHTHBIX HCTOUHUKOB

Hudpakmust cera. JludpaknuoHHas peméTka.
YcnoBre HaONIOCHUS TIIABHBIX MaKCHMyMOB TIPH
MajeHud  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TUQPPAKIIMOHHYIO PEHIETKY



5.3.10 [Tonspusarus cBera

Texanueckue YCTPOMCTBA: OYKH, ayma,
5311 ¢oToanmnapar, HPOEKIMOHHBIHI arnmapar,
e MHKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAS  OITHKA,

I(pakIUOHHAs peIIETKa, MOJIIPOU

[Ipaktuyeckue paboTsl. M3mepenue mnokaszarens
5312 TIPEIIOMIICHUSI. HccnenoBanune CBOJCTB
e u3o0paxkenuii B auu3ax. HaGmonenue mucnepcuu

CBETa
BJIEMEHTAI CIIELTUAJILHOM TEOPUU OTHOCUTEJILHOCTH

rpaHI/ILIBI IMPUMCHUMOCTHU KJ1aCCUYeCKOM
MCXAaHUKH. HOCTy.]IaTBI TCOPHUU OTHOCUTCIILHOCTHU:
HHBApUAHTHOCTL MOAYJId CKOpPOCTH CBE€Ta B

6.1

BaKyyMe, IPUHIUIT OTHOCUTENbHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie
BpPECMCHHU U COKpPAIICHUC JJINHBI

6.2

6.3 DHeprus ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

CBs3b MacChl ¢ HEPTUEH U UMITYIHCOM CBOOOIHON

6.4
YacTHUIIbl. DHEPTus MOKOsI CBOOOAHOM YacTHIIbI

7.1

7.2

KBAHTOBA ®U3UKA
3JIEMEHThI KBAHTOBOM OITTUKU

711 ®oronsl. Popmyna [lnanka cBs3u 3Heprun GoroHa
o C €ro 4aCTOTOW. DHEeprus u UMILyJIbC (POTOHA

OtkpsiTHE U UccaenoBanue Gporodpdexra. OnbIThI

7.1.2
A.T'. CroneroBa. 3akonsl porodddexra

VpaBHenne OiHmTeiiHa ans  portosddekra.

7.1.3
«Kpachnas rpanuna» potosddexra

7.1.4 Hasnenue cera. Onbitel I1.H. JIebeneBa
7.1.5 XuMuyeckoe JeCTBUE CBETA

216 TexHuueckue yCTpOMCTBA: ¢oTosnemenr,
o (GoTOoATUMK, COTHEYHAS OaTapes, CBETOAUO/

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTPOEHMS aToma. [lmanerapHas
MOJIENIb aTOMa

[Tocrynater bopa. W3nydeHwe u MOIJIOLIEHHE
799 (OTOHOB TpHU TEpexoje aToMa C OJHOTO YPOBHS
o sHepruu Ha Jpyrod. Bugel cnektpoB. Crnektp

YPOBHEM 3HEPrUM aTOMa BOJOpOa

793 BonHoBeie cBoiicTBa uyactuil. Bomubel ne bpoitns.
o KopryckynspHO-BOIHOBOM ayanmusM. Jludpaxuus




7.3

7.2.4

QJICKTPOHOB Ha KpUCTaJlJIaX

CroHTaHHoe n BBIHY)XXICHHOC H3JIYy4YCHHUC.
YeTpoiicTBO U pUHIUIT PaOOTHI Jlazepa

7.2.5

TexHuyecKkue yCTpOMCTBA: CHEKTPAJIBbHBIN aHAIU3
(crekTpockoI), Jia3ep, KBAaHTOBBI KOMIIBIOTED

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

[IpakTuueckue padotel. Habmtonenne nuHeyaToro
CIeKTpa

ATOMHOE A1PO

Meronsl Ha0JII01eHUS 51 perucTpanuu
3JIEMEHTAPHbIX YaCTHUII

OTtkpeiTHe pagnoakTuBHOCTH. OmbITE Pesepdopaa
M0  OMpeAeNeHUI0  CcOoCTaBa  PaJMOAKTUBHOTO
m3nydeHusi. CBoiictBa anb(da-, Oera-, ramma-
u3NMydeHus. BiausHue pagroakTUBHOCTH HA JKUBBIE
OpPTraHU3MBI

OtkpbiTHE 0OpOTOHA U HelTpoHa. HykinoHHas
Mozenb snupa leiizenbepra — lBaHeHko. 3apsin
sapa. MaccoBoe uncio sapa. M3otonsl
Anbda-pacnian. DIEKTPOHHBIA W TIO3UTPOHHBIN
Oeta-pacma. [M'amma-u3nydenue. 3aKkoH
paJMOaKTUBHOIO pacnaja

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHeprus CBS3U HYKJIIOHOB B sifpe. SIIepHbIE CHUIIBIL.
JledexT macchl sapa

SAnepusble peakuuu. JleneHue U CUHTE3 €D
Snepubiit  peaktop. TepMosIepHBIA  CHUHTE3.
[IpoGneMbl U MEPCIEKTUBBI SIEPHON IHEPrETHKH.
DKOJIOTUUECKHUE aCHEKThI IACPHON IHEPTreTUKHI

DOnemeHTapHble 4acTHIbl. OTKpBITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOJECHCTBUS

TexHudyeckue ycTpoHcCTBa: JO3UMETp, Kamepa
Bunbcona, siaepHsblil peakTop, aToMHas boMba
[Ipaktnueckue pabotel. MccnenoBaHue TpPEKOB
4acTHIL (110 TOTOBBIM (hoTOTrpadusiM)

OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

8.3

Buna 3Bé3mnoro nHeba. Co3Bes3nus, sSpKUE 3BE3IbI,
IUTAHETHI, UX BUAUMOE JABIKCHUE

ConueuHast cucrema. llnaHeTbl 3eMHON TpyMIIbI.
[InaHeThI-TUTAaHTBI U WX CIYTHUKH, KapIUKOBHIC
miaHeTsl. Mansle Tena CoJIHEYHOM CHCTEMBI

Connne, dortochepa um armocdepa. ComHednas
AKTUBHOCTb



8.4

8.5

8.6

8.7

Uctounuk sHeprun CoJiHIla U 3BE31

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETHUMOCTb, panuyc, TeMmneparypa, 1504
B3aUMOCBs3b. JluarpaMma «CrHeKTpagbHbIA KiIacc —
CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTD» s 3BE3/I rJIaBHOM
IIOCJIEIOBATEILHOCTH

Buaytpennee ctpoenune 3BE3n. CoBpeMEHHBIE
MPEACTABICHUS O TPOHMCXOXKICHUH W DBOJIOINN
CoumHia 1 3BE€31. DTallbl )KU3HU 3BE3]

Muneunbiii Iyt — Hama [Namaktuka. CrivpanbHas
cTpykrypa ['anaktuku, pacnpeneineHue 3BE31, raza
n neud. llomoxenne u nBuxkenne ConaHua B
lanaktuke. Ilnockas u cdepudeckass MOICUCTEMbI
lanakTukun

8.8

Tunel ramaktuk. PaauoranakTuku | KBasapsl.
YEpHbie ABIPHI B SI/Ipax rajJakTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab06mna. Pazberanue ramaktuk. Bo3spacTt u panuyc
Bcenennoit, teopusi bosbmioro B3psiBa. Mopenb
«ropsiuei Beenenno». PenukroBoe uzinydeHue

8.10

MacmrabHast CTpPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie po0JIeMbI
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 10 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon

NpoBePsSIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 0o11ero
oOpa3oBaHus

C(I)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ pacno3HaBaTb (I)I/I3I/ILICCKI/IC SABJICHUSA

(HpOI_ICCCBI) 1 OOBSACHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJIararommumMHn (I)I/I3I/I‘-ICCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOLUMU (PU3NYECKUE MPOIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM bu3uKu " TEPMOJIMHAMHUKH,
AJIEKTPOJAMHAMUKY, KBAHTOBOW (DM3HMKHM Ul aHANM3a W OOBSICHEHUS
SBIICHUH MHUKPOMHpa, MaKpOMHpa W MeTraMupa, pa3inyaTh YCIOBHS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB, TOHUMATh
BceoOImMi XapakTep (DyHIAMEHTaJIbHBIX 3aKOHOB M OIPAaHHYEHHOCTh
WCIIONTb30BAaHUSI YACTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3MUECKHE
MPOLIECChl,  HCIONB3ysl  OCHOBHBIE  TOJOXEHHS, 3aKOHBI W

3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTL YMCHHUA pasjindyaTb YCJIOBUSA TNPHUMCHUMOCTH

Mojeneil PU3NIECKUX TN U MPOIECCOB (SIBICHUIN)

ChopmupoBaHHOCT, YMEHHUsSI peliaTh pacu€THBIE 3aJaud C SIBHO
3aJIaHHOM W HESIBHO 3aJ]aHHOW (PU3MUYECKOW MOJENIbIO: HAa OCHOBAaHUU
aHajM3a yCJIOBHs BBIOMpaTh (HU3UYECKUE MOJCIH, OTBEUYAIOIINE
TpeOOBaHUAM 3a1a4H, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTbl  (U3MYECKUX  TEOpUH  TPU  HUCIOJIB30BAHUU
MaTEeMaTHYECKUX METOJOB peUIeHHs 3a7ad, MPOBOAUTH PacuéThl Ha
OCHOBaHMHN HMCIOIIUXCA OaHHBIX, aHaJ'II/IBI/IpOBaTI) pGSyJ'H)TaTI)I nu
KOppeKTI/IpOBaTB METOAbI pCHIeHI/ISI C y‘{éTOM HOJ'IyLIeHHBIX

pe3yabTaToOB

Pemarp xadyecTBeHHBIE 3a7aud, TPeOyrOIIMe MPUMEHEHHsI 3HAHUN U3
pasHBIX PAa3/leNoOB IMIKOJIBHOTO Kypca (PH3UKH, a TaKKe WHTErparuu
3HaHUW W3 JPYrHMX TMPEAMETOB €CTECTBEHHOHAY4YHOIO IIMKIJIA:
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY PAacCCyXJACHUW C ONOpod Ha

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



Bnanenue OCHOBHBIMH MeTOaMH1 Hay4HOTO MO3HAHUS,
UCIONB3YEMBIMU B  (U3UKE: TMPOBOJIUTH TNPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYUH, BBIOMpPAs ONTUMAIbHBIN Ccroco0
W3MEPEHHSI U HWCIONB3Ysl U3BECTHBIE METOMABI OIEHKH MOTPEIIHOCTEH
W3MEPEHHM, TPOBOAUTH HCCIICIOBAHHE 3aBHCHUMOCTEH (PU3HMUECKHUX
BEIMYMH C HCIOJB30BAaHWEM TMPSIMBIX U3MEPEHHH, OOBICHATH
MOJTy4YEHHBIE PE3yJbTaThl, UCIONb3YysS (HU3HUECKUE TEOPHH, 3aKOHBI U
MOHSITUS, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuia 0€30MacHOro Tpyaa
IIPH TPOBEICHUN UCCIICIOBAHUI B paMKaX y4eOHOTrO SKCIIEPUMEHTA U
y4eOHO-HCCIEeIOBATEIbCKOW  ACSITETbHOCTH € HCIOJb30BAHUEM
IU(GPOBBIX  HU3MEPUTENBHBIX ~ yCTPOWCTB W J1IaOOpaTOpPHOIO

o0opyaoBaHUs

ChopmupoBaHHOCT, ~ YMEHHH  aHaAIW3UpOBaTh M OILICHUBATH
MOCJIE/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHOM JEATETLHOCTH YeJIOBEKa,
CBSI3aHHOM C (PU3UYECKUMH MPOLIECCAMH, C MO3ULUN IKOJOTHYECKON
0C30I1aCHOCTH; MpeACTaBICHUI 0 panuoHaIbHOM
NPUPOAOINONIBb30BAHUHM, a  TakKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTHKEHUM HAayKM W TEXHOJOTMH [JId JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEUECKOro 00IIeCTBa

10

OBnageHue pa3nTUYHBIMH croco0amMu  paboTel ¢ HH(pOpMAaImen
(U3NYECKOTO  COJCpXaHUS C  HCIOJB30BAaHHMEM  COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUH; Pa3BUTUE YMEHUH KPHUTHUYECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH MOJIy4yaeMol nHpopMaluuu

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIAraroIIne
ACTPOHOMHUYECKUE TIOHSATHS, TEOPUUM U 3aKOHBI IS aHajuu3a W
00BsACHEHHsS] (PU3UUYECKHX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKONM Cpene; JIBUKEHHUS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE31 1 Beenennoi



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
1HO ®U3UKE

Kon Kon
pasaeaa/re 3jiemMe IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
MBI HTa
1 MEXAHUKA
11 KMHEMATHKA
111 Mexanndeckoe aBuxeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
o nBukeHus. Cucrema orcuéra
MarepuasbHas TOUKA.
'} P
Eé€ paniryc-BeKTop:
F(r)=(x(r) w2 ) z(2)),
TpaeKTOopILA,
IepeMEIIcHIIE:
1.1.2 - = - - =
Ar=r(ty)—-r(t)=r—n=
= (Ax, Ay, Az),
IyTE.
CroKeHIe l'IEpEMEI.I]EHIIfIZ
A=A + A
CKopocTh MaTepUaIbHON TOUKHU:
. AF _,
U=— =T, =[U1_.U1_.U_].
AT [y o S
Ax , .
1.1.3 v, =—| =X, aHaloIm4Ho v, =Y/, U.=Z,.
Afl, o '

CIoeHHe CKopocTeil: o, =0, + 0, -

Brluucnenue nepeMeIeHus U IyTd MaTepUalbHON TOUKH IIPH

MPSIMOJIMHEHHOM JABM)KEHUHU BJOJIb OCH X 11O TpaduKy



3aBHCHMOCTH V(1)

114

1.1.5

1.1.6

1.1.7

o . Ap _,
VeKkopeHIe MaTepHATbHON TOUKI: d = —| =0, =(a,
At r—=0
'&L:: [ Nor r W
a =—= =(u,),". aganorHo a, =(v, ', a. =(v.)"
At Ar—0 ‘

PaBHOMEpPHOE IPSAMOIIMHENHOE JBUKEHHUE:

x(t) = xg + Vpyt
Uy (t) — vo, = const

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE:

at
x(t)=x, +u, t+-2

e

v (t)=v, +at

a, = const

L+ Ly,
HPII IBILKESHINI B OTHOM HAIIPABIICHIII IIVIE S = %

Y

CBoOoaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaACHHUS.

Vi

Yo a

Q Xo t—

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:



x(f)=x,+U, t=x, +U,cosa-f

v (t)=uv, =uv,cosa

it , -
11{?}—1 +Uc.r+g-1 =.1'c+Uc51ﬂ“'f_£
: 2 2
{u (f)=v,y, + g f =y, sina— gt

.-\.:[]

o
o
g =-—g=const

¥

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepruaibHON TOUKU
10 OKPY>KHOCTH.
VYrnoBas u JIMHEHAsA CKOPOCTh TOYKHU:

v = wR

[Ipy paBHOMEPHOM JBHKEHNUH TOYKH IO OKPY>KHOCTH

1.1.8 _wm_
w—?— v

LleHTpOoCTpEMUTENBHOE YCKOPEHUE TOUKH:

v’ 2R
a =—=w
R
[TonHOE yckopeHue MaTepuaibHON TOUKH

Teépnoe Teno. [loctynarenbHoEe M BpallaTeIbHOE IBUKEHUE

1.1.9 .
TBEPIOTO Tela
1.2 JMHAMUKA
191 HNueprmansubie cucteMbl oTcuéTa. [lepBoiii 3akoH HproToHa.
o [Tpuniun otHOCUTENbHOCTH [ anunes
Macca Tena. ITimoTHOCTE BemecTBa:
1.2.2 m

P=7

Cuna. [IpuHIMn cyneprno3uium CuI:

1.2.3 ” o
FpaBHOAeﬁCTB =F +F+

Bropoii 3akon HeroToHa: ajist matepuanbHoi Touku B MCO

-
-

1.2.4 Fy =ma,

-

Ap = FAt, ipu



1.2.5

-

F = const

-———

}:12 ‘E:ZI

Tperuii 3akoH HproTOHA 111 MaTe€pUaNbHBIX TOYEK:

>

Fi; =—Fp

1.2.6

1.2.7

3akoH BCCMUPHOTO TATOTCHUA: CHJIbI IPUTAKCHHUA MCKIAY

TOUYEYHBIMU MacCaM¥ PABHBI
mim;

F=6—p

Cuna TSDKECTH. HeHTp TSDKECTH Tela. 3aBUCHUMOCTH CHIIBI
TSHKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO INIAHCTBI PaaAnyCOM

RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

1.2.9

Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHUS CKOJIBKEHHUSL:
Erp = uN

Cuna TpeHus TOKOA:

Koaddurment tpenns

JlaBnenue:

1.3

1.3.1

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAIIICHHS:
IM| = FI, rae | — meyo cuier

OTHOCHUTEIIBHO  OCH,  mpoxojsmed  vepe3  Touky O
NEPIEHIUKYJIIPHO PUCYHKY



LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX TOYEK:

myry + myry+...

T, my + my+...
1.3.2
B onHOpogHOM 101 TSXKECTH
(g = const)
LIEHTP MAacC TeJjla COBIAIAET C €r0 IEHTPOM TKECTH
VYcnoBust pasHoBecus TBEpaoro tena B UCO:
1.3.3 [M,+M, +...=0
]\}:"1 +F,+...=0
1.34 3akoH Ilackans
JaBnenue B )xuaKkocTH, mokosiieics B 1CO:
1.35
P =DPo + pgh
3akoH Apxumena:
FApX = _PBbITeCH
136 ,ECJIM TeJIO M >KuAKocTh nokositcest B MCO, o
FApx = ngBbITeCH
YcaoBue miaBaHus T
1.4 3AKOHBI COXPAHEHUMS B MEXAHUKE
HNMnynbsc MmaTepualbHONU TOUKU:
141 - -
p=mv
Nmnynbe cucTeMsl Te:
1.4.2 - -
p=p+tp2+..
3aK0H U3MEHEHHS 1 COXPAHCHHS UMITYJIbCa:
B UCO
Ap = A(pl + p2t.. ) = FlBHEIHHAt + FZBHELUHAt+' -
B MCO , eciu
1.4.3 - - -
Ap = A(py +p2+...) =0
, TO

- -

FlBHemH + FZBHeLUH+- ..=0

PeaktuBHOE NBMKEHUE



F

AF . a
1.44
PaGota cuibl Ha MajoM MepeMeIeHIH:
A=|F|-|.-'lf|-c05 a=F, - Ax
o F
0}
MOIIHOCTD CHJIBL:
1.4.5 €clii 3a BpeMs At
pabota cuibl u3MeHsiercs Ha AA, TO MOIITHOCTh CHJIBI
A4
P=— =F-v-cosa
Ally s
Kunernueckas sHeprusi MaTepuagibHOU TOUKH:
: mv?  p2
1.4.6 2 2m

3aK0H U3MCHEHHS KHHETUICCKOMI SHEPTHUU CUCTCMbI

MatepuanbHbix Todek: B UCO AEkun = Al + A2 + ...

[TorenumanbHas 3Heprus:

JJIA ITIOTCHIIUAJIbHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

[MoteHnuanbHas SHEPTHS MATCPUATLHON TOYKH B OJTHOPOTHOM
1.4.7 | none TOXKECTH:

EHOTeHL[ = mgh

[ToTenuuanbHas 3Heprus ynpyro aeGopMupoBaHHOTO Tea:

kx?
EHOTeHu = T




3aKOH U3MEHEHUS U COXPAHCHUS MEXaHUUECKON SHEPTUU:
Euex = Exzm + Enorenn,
148 B IICO AEyex = Ascex senorern. cen,
B IICO AE, e =0, eCII Agcex menoresn. cax = 0

1.5 MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

I'apmonnueckue KojeOaHus MaTepualbHOU TOYKH.
Ammuintyna u ¢aza xonebanuil. Kunemaruueckoe onucasue:
x(f) = Asin| et +o, ).
v =x/.
a(d=(v ), =—a'x(t) =a +a'x=0,
IZI€ X - CMEILEHUE U3 PABHOBECHS.

JnHaMryeckoe onrcaHue:

ma, = —kx,
, TAC
k = mw?
151 OTO 3HAYMUT, YTO
F, = —kx.

:‘)HepreTI/I‘IeCKOC OIMKMCaHucC (SaKOH COXpaHCHUA MEXaHUYeCKOMH

SHEPrUM):

CBs3p  aMIUIUTYABl KOJEOaHW CMEUICHHS MaTepHaIbHON

TOYKHU C aMIUNIMTydaMU KoyieOaHuii eé CKOPOCTHU U YCKOPCHMUA:

Upe =04, a__ =04

[lepuon u yactoTa KoIeOaAHUA:

L |

T:_:_

] Y

5 Hepuon MaJIbIX CBO60)1HBIX KOJICOAHMIT MaTEMaTHYECKOIO
1.5.

MasgATHHKA.

T=21\/I
g

[lepron cBOGOTHBIX KOJIEOaHUN TIPYKUHHOTO MasiTHUKA!



T =2n|—
k
1.5.3 Boinyxxnennsie kosnebanus. Pesonanc. PezonancHast kpuast
[Tonepeunsie u MIPOJIOJIHHBIC BOJIHBI. CxkopocTh
pacipoCTpaHeHUs U JITMHA BOJTHBIL:
154 1=y =2
v
Wutepdepennyst u audpaxiust BOJIH
1.55 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISIPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA ST ®U3UKA
Mopenu cTpoeHHus ra3oB, KMAKOCTeH M TBEPAbIX Tel. IlycTs
TepMOJMHAMHYECKass cuctema (temo) coctoutr u3 N
OJIMHAKOBBIX MOJIEKYI. Toraa KOJTU4eCcTBO BEIIeCTBA
N m
TN
2.1.1
TIC
Ny
—guciio ABorajapo, M — macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BellecTBa
2.1.2 TennoBoe JBUKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3aunmMogeiicTBre yacTuIl BeliecTra
214 Huddyszus. bpoyHoBckoe nBHKEHHE
2.1.5 Mopnenb uneansHoro raza 8 MKT
CBs3b MEXKy JaBJICHUEM U CPEIHEH KMHETUYECKOW dHEprueit
MOCTYNATEeNLHOTO TEIJIOBOTO JABMXKCHUS MOJICKYI UJICATBEHOTO
raza (ocHoBHoe ypaBHeHue MKT):
2.16 p=Ltmgpi=2n [T |2,
i 3 1 2 3 )

rae MO — macca OJHOM MOJIEKYJIbI,

nzv



- KOHLCHTPpAUs MOJICKYJI

2.1.7 AbGcomoTHas Temnepatypa: T =t +273K

CBs3b TeMnepaTypbl raza co CpeHeld KWHETUUYECKOM dHEepruei
MOCTYMATEIbHOTO TEIJIOBOTO JABUKEHUS €r0 MOJICKYJI:
{ 2
2.18 | 3T
L2 2

2.1.9 Vpasuenue p = nkT

Mopenpb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:

( VpaBrerme Merreeesa — Krareipora
| BEeUKeHHE U1 BHYTPSHHEH JHEPTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (mIpHMeHHIM

3aIlIcII):
oV =""RT =vRT = NkT, p=PXL
2.1.10 K K

BripaxkeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHOIO |

raza (MpIMeHIIMEle (DOPMET 3aIMICH):
U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

3akoH I[aJIBTOHa IJIg JaBJICHUA CMCCH PAa3pCiKCHHBIX I'a30B:

2111
p=pt+p2t+..
N3ompoueccsl B pa3pe’KeHHOM Tra3e C MOCTOSHHBIM YHCIOM
MoJieky N (C TOCTOSTHHBIM KOJIMYECTBOM BEILECTBA V):
nzorepma (T = const): pV = const
2.1.12 pa ( ):p :

nzoxopa (V = const):

= const

~



2.2

nzobapa (p = const):
v = t
T = cons

I'paduueckoe npeacraBneHne m3onporecco Ha pV-, pT-u VT-
JiarpamMMax.

OO0BbEeIMHEHHBIN Ta30BbIA 3aK0H:

pV ;
T = cons

JJIA ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacelileHnble W HEHACHIICHHBIC Imaphl. KauectBeHHas

3aBUCUMOCTDb IJIOTHOCTU W AABJICHUA HACBIINICHHOIO IIapa OT

2113 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA HACKHIIIEHHOTO
napa
BrnaxHnocTs Bo3myxa.
OTHOCHTENbHAS BIaYKHOCTb:
2144 5o P PraaD)
B pHaCbIU.[l'lapa (T) B pHaCbILLlHapa(T)
9115 N3meHeHne arperatHblXx COCTOSIHMM BEIECTBA: UCIAPEHUE U
o KOHJIEHCAIlUs, KUTICHHUE KUIKOCTH
V3MeHeHMe arperaTtHbIX COCTOSIHUM BeIIECTBA: IUIABICHHUE U
2.1.16
KPHUCTAITH3ALHS
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX Mepexoiax
TEPMOANHAMUKA
221 TennoBoe paBHOBECHE U TeMIepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaya kak cnoco0 U3MEHEHUs1 BHYTPEHHEH 3HEPruu
2.2.3 0e3 cosepuieHust paboThl. KOHBEKIUS, TEMIOMPOBOIHOCTS,
U3J1y4eHue
KonnuecTBo TemioTsl.
224 VY nenpHas TEIIOEMKOCTh BEIIECTBA C:
Q = cmAT
VY nenbHas tennora napoodpasosanus L: Q = Lm.
2.25 VnenbHas TermoTa miaBiaeHus A Q = Am.

VY nenpHas Temiota cropanus Tormea (: Q = gm




3.1

2.2.6

2.2.7

2.2.8

OnemenTapHas paboTa B TepPMOIUHAMUKE:
A =pAV

Brrancnenue pabotsl no rpaduky npouecca Ha pV-auarpamme

[IepBblii 3aKOH TEPMOAVHAMUKH:

Q12 = AUy; + Aqz = (U — Uy) +Aq,

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

Bropoii 3akon Tepmoannamuki. HeobpaTumele poriecchbl

2.2.9

2.2.10

2.2.11

3.11

3.1.2

3.1.3

[Tpuniune! geiictBus TermnoBbix mamuH. KIT:
0

) @)

ZOHATD ZUHATD ZHATD

'r]:

MaxkcumansHoe 3nauenue KIII. [ukin Kapno:

. -T T
MaxX T = 1. =u=l—ﬂ
1= Mo T T

HArp Hirp

YpaBHEHHE TEIUIOBOTO OanaHca:

Q1+Q2+Q3+:0

OJIEKTPOAMHAMUKA

OJIEKTPUYECKOE I1OJIE

OnexTpusalys Tea U €€ MpOosIBICHUS. DJIEKTPUUECKUHN 3aps.
JlBa Buja 3apsaa. OJIEMEHTapHBIM JJIEKTPUYECKUM 3apsi.
3aKOH COXpaHEHHUs FJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BELIECTBE C AUDIIEKTPUUECKON

IIPOHUIACMOCTBIO

q,

F=k|‘?1|'|?: __ 1 _|‘:13'1|'1
g 4nes, "~

Onektpuyueckoe Tosie. Ero nmeicTBue Ha AIEKTPUYECKHE

3apsiabl



Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

. F
B Qupo6ubiit
[Tone Toueunoro 3apsna:
3.1.4 E, = k%
OJHOPOJHOE MOJIE:
l:? = const.

KapTtuns! nuHM HanpsHKEHHOCTH ATUX TTOJIEH

IloTeH1IMaaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh MOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(¢p1 — ¢2) = —qAp = qU.
[TorenmmansHas HEPTUs 3aps/ia B JIEKTPOCTATUYECKOM T0JIE:
W=qéd
3.15 A=—-AW

HOTGHHI/IaH QJICKTPOCTATUYCCKOI'O ITOJIA:
w

q
CBsi3b HaHpH)KéHHOCTI/I noJji1i U pa3HOCTU NOTCHUOHUAJIOB [JIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro nojsi: U = Ed

[IpuHIMI Cynepno3uUK dJIEKTPUUECKUX TTOJIEH:

3.1.6 o
E = E1 +E2+,¢ = ¢1 +¢2+

[IpoBOJHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

Ycnosue paBHOBECHS 3apAa0B: BHYTPU IIPOBOAHUKA

3.1.7
Et=0
, BHYTPHU U Ha IIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt
318 JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM T10JIe. JIMdneKkTpudecKas

IMPOHULAEMOCTD BCIICCTBA €



3.1.9

3.1.10

3.1.11

Konpnencarop. DineKTpoEMKOCTh KOHJICHCATOPA!

q
C=—
U

D1eKTpOEMKOCTh TIOCKOTO KOHJICHCATOpa:

£gnS
= P = eCy

Hapanneanoe COCIMHCHHUEC KOHACHCATOPOB!:

q=1q +q2+...,U1 = Uz :---;Cnapann_C1+CZ+---

IlocmenoBaTeIbHOE COCIMHCHIE KOHACHCATOPOB:

U=U+Uz...q10 = G2 =..., =—+—+..

DHeprus 3apsKEeHHOTO KOHJEHCaTopa:

U CU? 2
2 2 2C

3.2

3.2.1

3AKOHBI TTIOCTOAHHOI'O TOKA

Cuia Toka:

ITocrosuuserii Tok: | = const

Jlnst moctostHHOTO TOKA = It

3.2.2

3.2.3

3.24

3.25

VCII0BHS CYIIECTBOBAHHUS AIEKTPHYECKOTO TOKA.
Hanpsoxenne U u DJIC E

3akoH OMa 1715 yyacTKa IIeTH:
I U
"R
OnekTpudeckoe COIIPOTHBIICHUE. 3aBUCHUMOCTh

COIIPOTUBJICHUA OAHOPOAHOI'0 MNPOBOJHHKA OT €ro MJIWHBI U

CCUCHU. y}IGHBHOC COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg

Ucrounuku Toka. J]C ucTtouyHmKa ToKa:
_ ACTOpOHHI/IXCI/III

E =
q

BHyTpeHHee conpoTHBIIEHNE NCTOYHHUKA TOKA



3akoH Oma 1151 IOJTHOM (3aMKHYTOM) DJIEKTpHUYecKou 1enu: E

= IR + Ir, otkyna

3.2.6

E.r
= R

[TapaienbHOE COEIMHEHHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,,
1 1 1

=—+—+..
Rnapaml Rl RZ

3.2.7

HOCJIGI[OBaTeJILHOG COCINHCHHUC HpOBOI[HI/IKOB:
U=uUl+U2+..,11=12=..,
Rl‘IOC}I = Rl + R2+...

Pabora snexrpuueckoro Toka: A = [Ut.
3akon J[xoynsa — Jlenma:

Q =I?Rt
3.2.8
Ha pesucrope

UZ
R:Q=A=IZRt=IUt=?t

MOIIHOCTh SJICKTPHUYECCKOT'O TOKA:

Ad
P=— =IU

At Ar—l)
TernoBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

. UF
P=I"R=—=]U
3.2.9 R

MoiHocTh HCTOYHHKA TOKA:

3210 CBo0OoHbBIE HOCUTENH AIEKTPUUECKUX 3apsaoB B
MMPOBOTHUKAX. MexaHHu3MBbI MPOBOJIUMOCTH  TBEPIBIX



MCTAJUIOB, PpaCTBOPOB M pPaCIJIaBOB JJICKTPOJIMUTOB, Ia30B.

[TonynpoBoanuku. [1onynpoBOgHUKOBBIN A0
3.3 MAT'HUTHOE I1OJIE

MexaHnueckoe B3auMOJECHCTBIE MarHUTOB. MarHuTHOE MOJIE.
Bekrop MarHutHOM wuHAYKUMU. [IpuHmun cynepnosunuu

MAarHUTHBIX [OJIEN:

331 B = Bl +Bz+---
JluHuM WMHAYKOMA MarHuTHoro mnojg. KaptuHa nuHUR
WHIYKIUU MAarduTHOTO oA IIOJI0COBOTO H

HO,Z[KOBOO6p3.3HOFO IMOCTOAHHBIX MarHuTOB

OmngpIT BpCTez[a. MarauTHoe mone MMpOBOAHHWKA C TOKOM.

332 KapTI/IHa JIMHUN WHAYKOUHU MAr"tuTHOrO 1oJid JJIUMHHOI'O
IpsAMOro NpoOBOJHHUKA N 3aMKHYTOI'O KOJIBIEBOT'O IIPOBOJHHKA,

KaTyliKu ¢ TOKOM

Cuna AMniepa, e€ HanpaBJIeHUE U BEJIMUMHA:
F, = IBlsina

3.3.3
, TJIE 0. — YTOJI MeX/1y HalpaBjeHHEM IMPOBOJHUKA U BEKTOPOM

-

B

Cuna Jlopenna, e€ HanpaBJIEHUE U BEJIMYMHA:

Frop =l q | vBsina
TIe 0L — YIoJI MEXy BEKTOpaMHU

3.34

I[BI/DKCHI/IC 3apHH<eHHOﬁ JaCTHULbI B OATHOPOJHOM MAarHuTHOM IT0JIC

3.4 OJIEKTPOMATHUTHAA NHYKIWA

ITotok BCKTOpa MarHuTHOM HHAYKINH:

® = B, S = BScosa

34.1




3.4.2

3.4.3

344

3.4.5

SBnenue anexTpoMarHuTHON UHAYKIMU. DC nHIyKIIMn

3akoH BHGKTpOMaTHHTHOﬁ HHAYKOUH qbapa,ueﬂ:

AD
E :—E :—(I:l;
A0

X
\(a U, i
; [

DJ1C MHAYKIKH B IPSAMOM IPOBOIHHUKE JUTHHOM |,

ABUIXKYHIEMCH CO CKOPOCTBIO

-

v

-

)

B OJTHOPOAHOM MArHvMTHOM IIOJIC B:

| E; |= Blvcosa

, TJIe 0. — YyTOJI MeXAy BEKTopoM B u Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

-
>

lnv

; €CIIH

| E; |= Blv

[IpaBuito Jlenna



NHAYKTUBHOCTB:

L - )
T
346 >umd=LI
Camounnykuus. 9JIC caMOMHAYKITUU:
AT
E,=—L —L =11,
Aty
DHeprus MarHUTHOTO TIOJIS KATYIITKU C TOKOM:
3.4.7 LI?
M=
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU S Y BOJIHBI
Konebatenpupiii  kKOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KOJIeOaHMs B UACATHHOM KOJIeOaTEIbHOM KOHTYPE:
[2() = Guesin( 0+ )
]I[' t)=q,=wg,__cos(wt+q,)=I__ cos(at+q,)
351

3.5.2

®opmyna Tomcona:

T = 2nVLC
, OTKyZa
2T 1
o =—=—
T VLC

CBs13b AMIUIUTYABI 3apdaia KOHACHCATOpA C aMHHHTYHOﬁ CHIJIBI
TOKa IIpu CBO6OI[HBIX SJICKTPOMArHUTHBIX KOJICOAHHSIX B

UJeabHOM KOJIeOaTeTbHOM KOHTYpE:
gﬂlﬂ.ﬁ. =
LN

3akoH COXPAaHCHUSA OSHEPTUU B HUACAIBHOM KoJIe0aTeIbHOM

KOHTYpe:



3.6

3.5.3

3.5.4

BoinyKeHHBIE 3JIEKTpOMarHUTHbBIE KosieOaHusl. Pe3onanc

HCpCMCHHHﬁ TOK. HpOI/I3BOIlCTBO, nepeaada mu HOTpC6JICHI/IC

3JIEKTPUYECKON SHEPTUU

cu? LIt cu? LI’
+ = e = MEE — const.
2 2 2 2

3.55

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus

BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:

- -
>

E1Blc

3.5.6

3.6.1

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenne

3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

[IpsimonrHENiHOE pacnpoCTpaHEHHE CBE€Ta B  OJHOPOIHOM

cpene. ToueuHslit uCTOYHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p

ol B

S

3.6.3

3.6.4

[TocTpoenue n300paxeHu B IIOCKOM 3epKajie

3aK0HBI IMpCIIOMJICHHA CBCTA.

HpeJIOMJ'IeHI/IC CBCTa:

nysina = n,sinf.

AOCONIOTHBIN TTOKA3aTeNb MPEIOMIICHUS:

C
Nasec = ;

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

Xon J1y4ell B mpu3Me.

\"1 = \'2 . F?]}.l = .”2}.2



COOTHOIIICHHE YacTOT W COOTHOLICHHE JUIMH BOJH TPHU
nepexoe MOHOXPOMATHUYECKOTO CBETa Yepe3 TPaHuIly pas/erna

ABYX ONTHYCCKUX CPCI:

nH,<mn )

ny

3.6.5 =

[1osHOE BHYTpPEHHEE OTpaXKECHHUE.

[IpenenbHbI yroil NOTHOTO BHYTPEHHETO OTPaKEHUS:

. 1 np
Sinay, = =—
Noru nq

Cobuparoniie M pacceuBamIIde JHUH3BL. TOHKas JIHH3A.

DOKyCHOE PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.6
D= 1
" F
®opmyiia TOHKOM JIMH3bI:
1 + 1 _ 1
d f F
VBenuuenue, 1aBacMoe JIMH30M:
h 1f1
F = — = —
H d
3.6.7
d T
»
H F

F\ h
f

ko

B ciyuae pacceuBaronieit JMH3bI:

3.6.8



4.1

Dy=F =
Dy
h |fI
Pr=g=-a

XOIL Jy4da, Opomeauero JUH3Yy IO HPOU3BOJIBHBIM YTJIOM K
e€¢ rmaBHOM onTtuueckoil ocu. IlocTtpoenue wu3z00paxeHuit
TOYKM U OTpe3Ka NpsSMOM B COOMpAromMX M pPacCEeHBAIOLINX

JIMH3aX U UX CUCTCMax

doroanmapaT kak ontuyeckuil npubop. ['na3 kak ontuueckas

3.6.9
cucrema
Nnrtepdepennus cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOIr01eHUS MaKCUMYMOB " MHUHUMYMOB B
UHTEpPEPEHIIMOHHOW  KapTHHE OT  JIByX  CHH(A3HBIX
KOT'€pEHTHBIX HICTOYHHUKOB:
3.6.
A
MAKCIIMYMEI — A=2m—, m=0,+1,£2,£3
v
MITHIMYMBI — A=(2m+1)—, m=0,+1,£2. +£3
2
Hudpakums cera. JludpaknmonHas pemérka. Y CIOBHE
HAOJIOJICHUS] TJIaBHBIX MAaKCHMYMOB TPH  HOPMIbHOM
MaJeHu MOHOXPOMAaTHYECKOTrO CBETa C JJMHOW BOJIHBI A Ha
3.6.11 N :
peiéTKy ¢ neprozaom d:
dsing,, =mi,m=0,+/-1,+/-2,4+/-3,..
3.6.12 Jucnepcus cseta
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
411 I'mnores3a M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
®otoHbl. JHEprus GoToHa:
hc
E=hv= ~ = pc.
4.1.2

Nmnynbe ¢poToHa:

NS



4.2

4.3

4.1.3

414

415

421

4.2.2

4.2.3

43.1

4.3.2

®doroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoTodddhekTa

VYpaBuenue DiiHirelHa 11 GoTordexTa:

ECl)OTOHa = ABbIxoza + EKHHmaxl

rue,
hc
Ec[)OTOHa =hv = 7}
hc
ABbeo,qa = hv}cp = 1
Kp
2
mv~max
Evuumax = 2 = eUsan

JlaBieHwue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOILYIO OBEPXHOCTh U

Ha MOJIHOCTBIO MOTIOUIAOLTYI0 TOBEPXHOCTh
DOU3UKA ATOMA
[naneTapHas MoJienb aToMa

[Toctynater bopa. Wznydyenne u morjomeHue (HOTOHOB MpHU
Hepexo/ie aToMa C OJHOTO YPOBHS YHEPTHH Ha APYTOi:

he
5 -
“mn

hv =|E,—E

T

JIunenyaTsie CIIEKTPBI.

CHCKTp ypOBHeﬁ 9HEPIUU aTOMa BOAOpOJaa:

—13,63B
E =22 ,_.123, .

" }_}2
OU3NKA ATOMHOI'O APA

Hyxnonnas mopnens siapa [eitzenbepra — MBanenko. 3apsin

sapa. MaccoBoe uncio sapa. M3otonsl

PanmoakTMBHOCTE.

Anbda-pacnan;

A A4 4
sX—>>5Y+ ;He



bera-pacna.

DNeKTpOHHBIN B-pacnan:

A A 1] -
7 X—=7 Y+ je+v,
[Mo3uTtponHsI B-pacnan:
A A O ., o,
SXN Y + jE TV,

lamma-uznyuenue

3akoH pPaaroOaKTUBHOIO pacriaaa:

-t
N(t) = Ny * 2T

4.3.3
ITycth M — Macca paguoakTUBHOIO BellecTa. Toraa

-t
m(t) =my* 2T

434 Snepuble peakiuu. JleneHne u CUHTE3 siAep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

o ®usmka. KacesiHos B. A. (10-11) (Yruy6nénnbiit)

e (CoOopHuk 3ana4, A.Il. PeiMkeBu4
e Tectel nox penakuuen JlemMmuaoBou
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