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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHM W TpeOOoBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammsl BocnuTanus U Konnenuuu
npenojiaBanus yueOnoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXCs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruy OOy4YeHHs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBaAMU
y4yebHoro npeamera «Puznka» Ha yriyoJIEHHOM YPOBHE.

N3yuenue kxypca ¢uzuku yriayOJEHHOTO YPOBHSI MO3BOJIIET PEaiM30BaTh
3a/1a4yu MPO(PECCUOHAILHON OpPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUMN IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJii MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mpodecCHoHaTFHOTO O00pa3oBaHUd M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (QusMke ONpEneNsioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (U3UKK Ha YriayOaEéHHOM
YPOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIHTATHI IO TOJ1aM 00YUYEHUS;

cojJiepKaHue yueOHOTo npeaMera « Du3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJI30BaHA YUNUTEISIMU (DU3UKHU TSI COCTABIICHUS CBOMX pab0YUX TIPOTPAMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUCCKYIO HHHUIIMATHBY YUYHUTEIIEH U
NPEAOCTAaBISCT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/JOB K TMpernojlaBaHuio (U3MKU Ha YriayOJE€HHOM YpPOBHE IMPHU YCIOBUU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoapHBIN Kypc (QU3HKK — CHCTEMOOOPA3YOIINN
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHE (U3NYECKUX 3HAHHUM ONpeNeNuiio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0yuaromerocs, B (POpMUPOBAHUE YMEHUN MPUMEHSATH HAay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHET0 OOIIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
00beIMHEH BOKpPYr (u3nyeckux Teopui. BenymmM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npearnosiaracT HUCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKd, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoes npuknaonon nanpaesiennocmu. Kypc usuku yriy0iaEéHHOTO ypoBHS
IIPEANOAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xkonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX DSKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCYXIEHUs
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coJep:kaHus MPorpaMMsbl 1Mo (PU3MKe JOJKHO OBITh MOCTPOEHO Ha
INPUHIIUAINIAX CUCTEMHO-EATEIbHOCTHOTO noaxonaa. na Gusnku peanusanus 3TUX
MPUHLIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. Jlmst yrayOn€HHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl TMPU HW3YYCHUH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aludd (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXIOM M3 O3THX KiaccoB. Btopoil cmocod — 3T0
UHTETpamuss pabdoT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX paboOT, KOTOpbIE
MPOBOAATCSA B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBoil HHCTPYKIIUU.

B nmporpamme 1mo (Qusuke cuUcCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpaKkTUKyMa MpPECTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJII 3THX BHJIOB YUCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE YAENAETCA PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISAIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIO, TO3BOJSIONINE MPUMEHSITh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HBIX pa3ienioB. [[s KauyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUs Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOopa
busznyecKoil MOAeNu Al CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIEUCHHIO y4eOHOTO mpoliecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabwHera. B kabuHeTe GU3MKU JOMKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHWE [JIsi BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBHHM  C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3Y4YaeMbIX  SIBIEHUA ©W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHU.

JlaGopatopHoe 0OOpyAOBaHHE [JIsl YUYEHWYECKHMX TMPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeuMBaEeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4aloUuMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTyalbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
MICCJIEIOBATEIBCKOIO OTHOWIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pE3yJbTaTa U3yYEHHUS OCHOB
CTPOEHUS MaTepUU U (PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCUOHANBHOM  IeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHWE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
buznyecKkux SIBICHUNA B MPHUPOAE WU JUIsI TMPUHSATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3a4a4 C SBHO 3aJaHHOMN
bu3nueckoil MOJENbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckol MoOJenM, aJeKBATHOM YCIOBUSIM 3a/ladyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHAE METOJaMU CaMOCTOSITEIbHOTO ITUIAHUPOBAHUSA M TIPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHbOpMaIuH,
OINPEAENIEHHS TOCTOBEPHOCTHU MOYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHMM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodhecCHOHATBHON NEATEIBPHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yueOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOyYalOUMMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemplii B mnporpamMme no (U3MKE MEepeyeHb JaOOpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIbh JElaeT BBIOOP
IPOBEJCHUS JTA0OpATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUNA M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(ppoBoH nadoparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Pagnyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBuKeHWe. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

NnmrocTpanus npeaenbHoro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEM IBUXKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO aJICHUs (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOPUN ).

W3yuenue [ABMKEHHS Tella, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETa M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSIHHOM I0 MOJIYJIIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHusi KOHMYEeCKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanpHbie cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguyeckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIECHUS MNPU ABUKEHUU TEla B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: NOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHOM CUCTEMBI OTCYETA.

CpaBHEeHHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPH ABMXKCHUHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBHUCHUMOCTH BpPEMEHHU JBUKEHHS Opycka IO
HAKJIOHHOU IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3y4yeHne NBHIKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrxeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBMKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue cuil, TPUIOKEHHBIX K TBEpIOMyY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY ci10BUsL paBHOBECHUSL.

Bunaer paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonbl coxpanenusn ¢ MexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp macc
CHUCTEMbI MAaTEpPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

MomMeHT umItyabca MartepuanbHOUW TOUKU. [IpeacraBienue o coxXpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha MaloM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuaqbHOM TOUkH. Teopema 00 H3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.



[loTeHnIManbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbI. [loTeHIManpHasS
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIE€ OJHOPOJIHOTO Iapa (BHYTpH U BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHyuM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIbHOW SHEPrUi IpHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepeHne nMIryJibca Tejia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUH.

M3mepeHrne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHOBckoe nBmKeHHe. XapakTep
JBW)KCHUS M B3aMMOJECHCTBUS YacTHL BellecTBa. Monemn CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCaIbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHMKEHUS MOJIEKYJ HJEaJbHOro raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPruei MocTynaTeIbHOIo TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTUYECKHE TMPOILECCHL: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauinuecKuX peméTok.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre Tpoliecca YCTAHOBJIIEHUSI TEIUIOBOTO PABHOBECUSI TMPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yuyeHue wH30TepMUYECKOro mporecca (PEeKOMEHIO0BAaHO MCIOJb30BaHUE
rdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJid
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAUus 4acTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue /sl BHyTpEHHEW 3HEpTruyd OJHOATOMHOTO UJEaIbLHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKONM  cuUCTeMbl 0e3  coBepuieHuss pabotTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruiBa. Pacuér kommuecTBa TemIOTHl mnpu Temonepenadye. [lonstue 00
aauabaTHOM TIpoliecce.

IlepBpiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist »sHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBI IPOXOJUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh MpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTUYECKUE acleKThl MCIOIb30BaHUs TEIJIOBBIX JABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIEeH Cpeibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOIIECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3CNbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHUYECKOTO TOTTMBA JIJIS
BbIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudeckoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHOoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbl KUTIEHUS KUJKOCTEM.

Tema 3. Azpecamnivie cocmoanusa eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllileHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATYyphl, NX HE3aBUCUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTtaiuM3auusa. YJIeJbHAs TEIIoTa IUIABJICHUSI.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacumpeHue XKUIKOCTEH W TBEPABIX TEN, 00bEMHOE M JTMHEHHOE
pacipenrie. AHrapMOHU3M TETUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0axX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apneHue noj1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TerioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenne. Kurnienue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITHI C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanumisipasie BiIeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Habmronenne mansix aedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBJIEHUS JIb/IA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl HapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3UHOBOro odOpasma  OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3auus Ten U €€ MpOSBICHHS. JJEKTpUUeCcKud 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOTO ITOJA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsaa B DJJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHUMaN 3IEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIIMAJNIOB ISl JIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynepHO3UIINU AIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMEpHO 3apspkeHHOM cdephl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBHUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aPAI0B.

JvanexTpuku B 3IIEKTPOCTATUYECKOM oJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpaA.

[TapannenbHOE coenMHEHNE KOHIEeHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphkl, renepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIJIEKTpOCTaTHYECKAs 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUIJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LEIH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
Y ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUMHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIJIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) 2JICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA W TEXHOJOTHYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3mepeHure cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejesna u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHMYECKOTO 3J€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHUKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTy4yeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papaznes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHeHME MPOBOAUMOCTH METAJIIIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOPE3UCTOpAa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTHKYM.

CnocoObl u3MepeHns (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC MOTPEUTHOCTH U3MEPEHHUN (PU3MUECKUX BEJIMYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesxknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAay4yHbId (DaKT, rumotesa, (u3uUeckass BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, auddys3us, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLIMAIS, TallbBAHUKA, SIICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMK), MCTOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATENb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
[OJ[yYE€HHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3auMonencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEU. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBOro Butka). OnsIT Jpcreaa.

Cuna Amrmepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.



TexHuyeckne YCTpOHCTBA M TEXHOJOTHYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa  7uHWA  WMHOYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW MHYKIIMU TIOJISL ITTMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienne nBuKeHUs MmyyKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW uWHAykuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TMOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOMU/I, 3aIlUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM MOJIe
3emu.

Jemoncmpayuu.

HaOnroienue siBneHus 3JI€KTPOMArHUTHOM HHAYKIUU.

Hccnenoanne 3aBucumoct IO/J[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepuom Manbix CBOOOIHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoieOaHuid U 3aBUCUMOCTH TMepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUAX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyroM MO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inekmpomaznummusle Koiedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJ€0aTEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS IMpU PA3IMYHOM (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
VWHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHHuecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJaIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTylmika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IIEKTpoIIepe1ayuH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmtoienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOoCTpaHEHUs U JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, NpeloMieHHe, MHTephepeHIHs u
U pakiys.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B DJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCHMOCTbH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtroenue oTpaskeHus U MPEIOMIICHUS] MEXaHUUECKHUX BOJTH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pEe30HaHC.

CBoiicTBa yJabTpa3ByKa U €ro MpUMEHEHUE.

Habmtoenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, ONspu3anus, AMppakiuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHPPAKPaACHOTO U YIALTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH IMPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xox nyueit B npusme. [ducnepcust cera. ClioxkHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroimiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSL TOHKOU C(hEepUYecKOil JUH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
MOKA3aTes MPEeTOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHIITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIICHUs CBETA.

HaOnronenue noJiHoro BHyTpeHHEro oTpaxkeHus. Mojienb CBeTOBO/1a.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapalieIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnu cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKy.

Habmonenne nudpakiinOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, 1ab6opamopusie padomaslt, nPAKMUKYM.

N3MmepeHure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTepdEpEHIINN 1 TIOJIAPU3AIINH CBETA.

N3ydenne noyisipu3alvii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIyUEHHUS Ha JIBYX IIENSX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenue nirHbl CBETOBOM BOJIHBI.

[TonydeHue crieKTpa W3JIydyeHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHne MMIYJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoira. JInuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa dactuubl. KopmycKyJsipHo-
BOJTHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossHaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas mMonenb aroMa
Peszepdopna.

[Toctynarel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0Ie aToMa
C OJIHOTO YPOBHS dHEPIUU HA JPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIUU aTOMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHn4eCcKre yCTPOMCTBA M TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmnronenue muHe4aToro crekTpa.

HccenenoBanne CIeKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass mozens sanpa [elizenOepra—MBanenko. 3apsg sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3imydeHue.

3aKkOH paAUMOAKTUBHOTO pacnaga. PaaunoakTUBHBIE HM30TOMNBI B IPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHME pagnOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBIIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl Pa3BUTHUS
AIEPHON DHEPrETUKH.

MeTtonbl perucTpaiuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TiitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrangaptHod Mojenu. TéMHas matepuss U TEMHas
SHEprusl.

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHn4eCcKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, spepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKyM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenune nornomieHus 0eTa-4acTuIl aTFOMHHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHoMmuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. IIpyMeHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, spKue 3BE3MBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJIENOBATEIbHOCTH. BHYTpeHHEe CTpoeHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxkenune n nBwkenue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MOJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, TIJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

CniocoObl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIC U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHHUI (DU3NYECKUX BEITHYMH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHMYECKUW  HKCHEPUMEHT,
n1abopatopHble pabOThI, TPAKTUKYM)).

O0o0maroee MOBTOPEHHUE.



O06o0061enne U cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas puszrka U TepMOIUHAMUKAY», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAJIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnkay, «DIEMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH Yel0BeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KApTHHE MHUPA, 3HAUECHUE ONMCATEIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS ¢ YYETOM COJNEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUA, C6A3ZAHHbBIE C USYUCHUEM MEMO008 HAYYHO20
nO3HaHuA: ABICHHUE, HAay4HbId (DaKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypaBHEHHWW. TpPUTOHOMETPUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKLMU HA OCHU KOOPIAMHAT, CII0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMS TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX PUryp u o0bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpPUPONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUH TIIpU TNPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3ByKOBasl JHAarHOCTMKAa B MEIWLHHE, ONTUYECKHE SBJIEHHUS B KHBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpachusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JMHUAN 3JIEKTpoInepenad, 3JIEKTPOABUraTelb, pasap, PaIuONpPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKoBas JIHATHOCTHKAa B TEXHUKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
PUEMHHKH, SJIEPHAs DHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOMU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHHM C UX PYHKIMUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymie nmpodeccun u peaan3oBbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAIOIIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHrue OmnbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs: (PU3MKM OCYIIECTBIATH TMPOEKTHYIO U HCCIEAOBATEIbCKYIO
JESTEIbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBblie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (POopMyNIHUpOBaTH M aKTyalIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCIOBHUSX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSAMU U METOJAMHU
busznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENIOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH IO TOJyYEHHI0O HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUeOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHUs, HaxoJuTb AapryMeHTbl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KU3HEICATSIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00I1acTeH;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3HUYECKOrO COJAEPIKAHMS
Y3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYILIECTBIIATH MOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHHWM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJEP)KAaHUS B Pa3IMUHBIX (hopmarax c
y4€TOM Ha3HayeHus: WHGOpMalMU M IIeJIEBOM ayAUTOpUH, BHIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUYHOUH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMsI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
VH/IMBUIyaIbHON pa0oThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYacTHHKA KOMAaHJIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETUUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO SPYAMIMUA B 00JacTH
($u3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh HABBIKAMHM IIO3HABATEJIIBHOW peduiekcuM KakK OCO3HaHUs
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO TNMPUHUMATh PEIICHUS IO HX
CHHIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU aAHAINA3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU aAHAIN3€ PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce AOCTMKEHUS JIMYHOCTHBIX PE3YIBTATOB OCBOCHHUS MPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y 0O0ydYarolIuXxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIIICKT, MIPEITOJIAr AFOIITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM M TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINU, BKIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUITMAaTUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YYHTBIBATH €ro IPU OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONICHHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MTPEAMETHBIE PE3VYJIbTATBI



K xoniy oOyuenmst B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTHHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUECKOU TEOpPHUH B
dbopMHUpOBaHUU MTPEACTABICHUM 0 (PU3NUECKON KapTHUHE MUPA;

pasznuyaTh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IpOLIECCOB (SIBJICHUI): WHEpLHaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MAaTEpHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ympyras nedopmanus, abCOIIOTHO
yHapyroe 1 abCOJIIOTHO HEYNIPYToe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTALTMYECKOTO) TeNa, UICaJbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath yCJIOBHUSL (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJI30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWXKEHUS, (OpMyJibl KMHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpazoBaHus ['amwiies i1 CKOPOCTH U IEpeMELICHHUS,
3akOoHbl HproTOHA, mnpUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b Pa0OTHl CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anuies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbCa U
MEXaHUYECKOM SHEpTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHaJIM3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MONEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW SHEpPruer TEIJIOBOTO ABMKEHHMS M KOHUEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TEeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—KnaneipoHa, TmepBbld 3aKOH TEPMOJAMHAMHKH, 3aKOH



COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BATH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenneneeBa—KiranenpoHa,

aHAJIM3UPOBaTb M OOBSACHATH AJIEKTPUYECKHE SIBICHHUS, HCIHOJb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYNEPIO3ULMN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENU U JUId 3aMKHYTOM JJIEKTpUYECKOM Iemnu, 3akoH Jxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YsS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs] OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMiéil BONM3M €€ MOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy OpPYKHHBI, KOJUYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Teia, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmioBOro
JBUTATEJIS; IEKTPUUECKOE TOJIE, HAPSHKEHHOCTD IEKTPUYECKOTO MOJIs,
HaIPSHDKEHHOCTh  TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTCHUHAT >3JEKTPOCTATUYECKOrO OIS,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKYINAs CHJIa, CHIA  TOKa,
HaMpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOH/JIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Muddys3usi, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsKEHHOT O IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (DU3MUECKON BETMYUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJ[yuYE€HHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IpeI0oKEHHOU
TUIIOTE3BI;

co0uro1aTh ImpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MUEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHMAM 3ajJaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MaTEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBaTh pe3yJibTaThl U KOPPEKTUPOBATH METOJbI PELICHUsl C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJICHUI ¢ ONOPON HAa U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOeKHbIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YE€JOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
HO3ULMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABIECHUIN O paliMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIMA
HAyKd W TEXHOJOTMW Uil JajJbHEHIIero pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyYHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JIs TIOHCKa, MEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMyl0  HMHQOpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alMOHHBIE U NO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATELCKUX padoT;

paboTaTh B TIpylIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pPOJEH,
IUTAHUPOBaTh PabOTy I'PYMIIbI, PAllMOHAJIBHO PaclpeAesiTh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJeKBAaTHO OIICHUBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBAIUIO K OyayIiei mpohecCHOHaTbHON AESITETbHOCTH TI0
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOydenuss B Il knacce npenMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM 4YeOBE€Ka U JaJIbHEHIIEeM Hay4HO-
TEXHUUYECKOM Pa3BUTUH, 3HaUCHHE ONUCATENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEAICTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHMOCTH MOJeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MASTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeJIel aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCIOBHUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB M
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHHIE MPOLECCHl U SBJICHUS,
UCIIOJNB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LENU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TIOCTYyJIaThl  CHEIUaJbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHINITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JUIs
doToapdexra, mnepBpld W BTOpPOM mocTyidarsl bopa, nOpUHLIHMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN W DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl U SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEJISTUBUCTCKUNA WMIYJIbC, TOJHAs DHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJIH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpaBICHUE HWHAYKIMM MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHalim3a ¢ OOBSACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUUECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNHN 3BE3 U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



¢uznyeckux BeMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHUH, JenaTb BBIBOJABI MO  pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IMpenIoKEHHOU
TUIIOTE3bI;

OTIKCHIBaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpUMEHTa, MpakTUKyma U  y4deOHo-
UCCIIEJOBATENIbCKOM M MPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(Gu3MYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUi
IpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJIbTaToB;

pelaTth KayeCTBEHHbIE 3a/aud, TpeOyloUulue MNPUMEHEHHUs] 3HAHUA U3
pa3HBIX pa3aeNnoB Kypca PU3WKH, a TAaKKE WHTETPAIlUi 3HAHUNA U3 IPYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHON C (PU3MYECKHUMH MpoLeccaMu, C
MO3UIINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTHIKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJIbHEHMIIErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMl0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHMBATH BKJIaJ KaXXIOIrO W3
Y4aCTHUKOB T'PYMIbl B pELICHHE paccCMaTprUBaeMoil poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaymied npohecCHOHANbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOJIBI 6 bubmmorexa [TOK
' Y A PHPOI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cratika TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/INHAMUKA
bubmuorexa [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2 T T 2 1
3 epMoarHaMuKa. T eII0BbIe MaIlIMHEL 0 https://m.edsoo.ru/f16b68d7
3.3 ArperarHble cocTosiHUS BeniecTBa. Da3zoBbie 14 1 bubnmoreka [JOK




Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MEKTPIIECKOE HoTe 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 ITocTOSIHHBIN 3EKTPUUECKUM TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
43 ToWH B pAsTHIHEIX cpeax 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
bubmuoreka [JOK
. i 1
> DH3MIECKIi MPAKTHKYM 16 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazaen 1. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE o hitps://m.eds00.ru/39859f1
bubmuorexa [JOK
1.2 1 1
DJICKTPOMATHHTHAA HHAYKIH 3 https://m.edsoo0.ru/39859f1
Hroro no pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannueckue KojIeOaHus 10 bubmorexa LHOK
https://m.edsoo0.ru/39859f1
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJEOaHUS 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHn4eCcKHe U JIEKTPOMAarHUTHBIE 10 | bubnuorexa [JOK
’ BOJIHBI https://m.edsoo0.ru/39859f1
2.4 Onruka 25 1 bubmorexa [TOK
https://m.edsoo0.ru/39859%f1
Wroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859f1

Uroro no pazgeny




Pa3nen 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckyisipHO-BOJIHOBOM 1yaiu3m 15
https://m.eds00.ru/39859¢f1
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHUIL] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hitps-//m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
bu6mmorexa [IOK
A o i 1 1
0 VSHHCCICHT TIPEICTHIE M 0 0 https://m.edsoo.ru/3985%f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
’ JESTENILHOCTH, TPHOOPETEHHOTO MPU https://m.edsoo.ru/39859f1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa HOK
https://m.edso0.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
! Owusuka — pyHIaMEHTaIbHAs HayKa O | Bbu6moteka [JOK
NpUpOIE https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ IO3HAHUSA U METOBI | bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MPOLIECCe
bubnuoreka [IOK
3 Mo3HaHus Mpupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubmmnoreka HOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnuoreka [{OK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHM4eCKOro nBuxeHus. [Tpsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaunyc-BekTop MarepranbHOM TOYKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoexknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHETHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bu6nmoreka [IOK

? PAaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo0.ru/89ba7190
JIBI>KCHUS

10 CroxxeHue nepeMereHuii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE 1BH>KEHUE.

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. Bbu6motreka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edso00.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpapUKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [{OK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LHOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJTHOE
yCKOpEeHue
16 KonTtponbHas pabora o Teme bubnrorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunematuka"

IIepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUYETA.

bubnunoreka LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HewunepnuanbHble CUCTEMBI OTCUETA
13 Cuita. PaBHOIGHCTBYIOIIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernit 3aKkoH bubnnorexa [JOK
HeroTona https://m.edsoo.ru/57dbaS05
[Ipunuun cynepno3unuu cuil. Pemmenue Bu6morexa LIOK
20 3aj71a4 Ha TPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/bdf997{b
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubmorexa HOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TSKECTH U yCKOPEHUE bubnmnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuzbI cun bubmuoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I ' mapocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 IToctynarenbHOE M BpalaTebHOE bubnmnoreka HOK
JIBHJKEHUE TBEPIOTO TEa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
Bpaienus. [1neqdo cuiibl https://m.edsoo0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teiy. LleHnTp Tsokectu Tena. Bbu6motreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Perenue 3agau buGnuorexa [IOK
https://m.edsoo.ru/dc1caacQ
31 KonTtponpsHast pabora o Teme Bbu6mmoteka [JOK
"Iunamuka. Ctatvka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOM TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
MacC CUCTEMBbI MaTEpHUaAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA Macc
NMiynbc cuiibl 1 U3BMEHEHUE UMITYJIbCa
33 Temna. 3aKOH COXpaHEHUsI UMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItybca MaTepUaIbHON
34 touku. [IpencraBienue o coxpaHeHUn bubmuorexa [IOK
MOMEHTA UMIIYJIbCA B LIEHTPAIbLHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
35 Pemenue 3amau bubnnorexa [IOK
https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MajIOM M Ha KOHEUHOM bubmuorexa [{OK

nepemeniennn. ['padpuueckoe

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




MIPEICTABJICHHE PAOOTHI CHITBI.
MoHocTh CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [IOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepUAIbHON TOUKHU
IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
bubnunorexa LIOK
38 cuibl. [loTennuanpHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
. bubnuorexa [{OK
39 M3MEHEHHUEM MEXaHUYECKOM dHEeprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruun
Yupyrue u Heynpyrue CTOJIKHOBEHUS.
40 vy EIZIHGHI/IG Bey Hp}J"IJ'II/I U NaealbHON bubnuorexa [IOK
p PHYy https://m.edsoo.ru/f30f43b6
JKHIKOCTH
41 KonrtpomnsHas padoTta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npejacraBieHuii o Ipupoje
P PP bu6mmoreka IIOK
42 ter1oTel. OcHoBHEIE nonokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysusa. bpoyHoBCckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bub6mmorexa [IOK
43 TBEPABIX TeN. XapaKkTep ABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHIl BEIISCTBA
Macca u pa3Mepsl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KoymmuecTBo BemecTBa. IlocTosaaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

bubnunoreka LIOK
46 Pemenue 3amau
https://m.edsoo.ru/1531abas
47 Uneansublii ras. 'a3oBble 3aKOHEI Bubmaorexa ITOK
https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenaeneeBa-Knaneipona. bubmuorexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMiiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
[IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe nmpencraBiaeHue Bu6morexa [IOK
51 H30IPOIIECCOB: U30TEPMa, H30X0Pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoreka IIOK
52 Octiontioe ypasretiiie MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemeriiie saza https://m.edso0.ru/10265205
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKOIN CUCTEMBI CO
54 CpeHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO JIBFKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ailanue but6mmoreka [IOK




BHEIIHUX ycyoBuil aiist TJL cuctemsl.
Buennue u BHyTpeHHUE TapaMETPBHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'IeBOG Ha4ajl0 TCpMOJAWHAMUKH.

bub6nmoreka [IOK
58 Camonpoun3sBodibHas penakcanus T,
P P t A https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo0.ru/29355001
MIPUMEHUMOCTHU STON MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE ISl BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTHH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBazucrarnueckne u HecTaTU4ECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoarHaMuKe. Beraucienue paboTs bu6nunorexa LIOK
1o rpaduky rnpoiecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHeH sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1usi, TennonpoBoaHOCTb, bu6muoreka [JOK
H3Iy4YCHHE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTel. TenmnoéMKoOCThb but6mmoreka [IOK

TCia. YIIGJ'IBHaﬂ " MOJIApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonuyecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 06 aquabaTHOM mporiecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucTemsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOIIECCOB
70 IIprHIMIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
2 Pemerre 3a1a< https://m.edsoo.ru/b3efal 8b
DKOJOTHYECKHE aCTICKTHI
7 HCIIOJIb30BAHNS TEIUIOBBIX IBUTATEIEH. bu6nunorexa LIOK
TermoBoe 3arpsa3HeHNE OKPYKarOIIEn https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenne 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunotexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MaluHe!"

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




KonTponbhas pabota no teme

bu6nmoreka [IOK

76
"Tepmonunamuka. TennoBbie MalTuHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHICHCALUSL.
pOODP bubnunorexa LIOK
77 Ucnapenue u kunenue. Y nejibHas
https://m.edsoo.ru/6f8e¢6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHasa 3aBHCUMOCTE INIOTHOCTH
U JABJIEHUS HACBHIIMIEHHOI'O Imapa OT
p bubnunoreka LIOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 BnaxHnocts Bo3ayxa. AOCONMIOTHAS U bubnunoreka LIOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaIM3aIUA.
bu6nmorexa LIOK
82 VY enpHaAs TEINIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarnus
ehopMay TBEPIOTO TENIA.
Aedop P bubmuoreka [{OK
83 Pactsxkenne u cxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX TEA. AHTAPMOHU3M TETLIOBBIX

KOJIeOaHUI YacTHUL] BELLIECTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
repexonax https://m.eds0o.ru/97a0672f

bub OK

86 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [

https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3anau

A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSAKEHUE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
HCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O06o01IeHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperarHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar :FaTHLIe (I?OCTO}IHI/IH BEIECTBA brbmmorexa [TOK
p | B ' https://m.edsoo.ru/7dc2a739
®dazoBble IEPEXOABI
DneKTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. IIpoBogHUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOIHUKHI
DJIEMEHTApHBIN JIEKTPUUECKUH 3apsi.

but6mmorekxa [IOK
92 3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictBue 3apsinoB. ToueuHbie bubnmnoreka [JOK
3apsiabl. 3akoH Kyrnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe notie. Ero neiicteue Ha

bu6nmoreka [IOK

95
DIIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiii 3apsa. Jlunuu bubmmoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE IEKTPUUYECKOE T10JIE
ITorennmanbHOCTH

bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOT0 MoJjsi. Pa3HOCTH
https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuanpHas 3Heprus 3apsaa B
P P bubnunoreka LIOK
98 aneKTpocTaTuueckoM mnose. [lorennuan
https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OIS U

99 A3HOCTH MOTEHIUAJIOB JIJIs bubmmorexa LIOK
P HIATIOn A https://m edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TOJIS

100 [TpuHIMI Cynepno3uLu bubmuoreka [IOK
JJIEKTPUYECKUX TOJEN https://m.edsoo.ru/Ocfedabe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubnmnoreka [HOK
PaBHOMEPHO 3apsHKEHHOU cepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

i bubnuotexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO
N . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJje. Y ClIoBUE paBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKY B bubmuoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

106 ) ¢
KOTAICHCATOPA. HICKIPOSMEOCTE https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubmmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
bubnunoreka LIOK
109 DHeprusi 3apsHKeHHOT0 KOHJIEHCAaTopa
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBro>keHue 3apsKEHHOW YaCTHUIIbI B bubnuoreka [{OK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemnrenne 3agau
113 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DiekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas padora no reme bubmuoreka [IOK
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHMUS TTOCTOSIHHOTO Bubmmorexa [IOK
yu https://m.edsoo.ru/233311bS
AIIEKTPUIECKOTO TOKA
b K
116 Hctounuku Toka. Hanpspkenue u 31C nonmotexa LO
https://m.edsoo.ru/0839a115
17 3akon OMa 111 y9acTKa IeTH. bubnuotexa [JOK
DIIEKTPUIECKOE COMTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JJIMHBI U TUI0aAn IMMOIIEPEUYHOTO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEHICCTBA.

bubnunoreka LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX bubnnorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794ct37
122 Pemenue 3agau Bubmiorexa OK
https://m.edsoo.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Hxoyis —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [{OK
124 Pemerue 3anay https://m.edsofru/676lbef
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIeAsIeMas Ha bubmmorexa OK
https://m.edsoo.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 Pemerue 3anau https://m.edsofru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubmuorexa [IOK
UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 | Pemerme sanax https://m.edsogru/3580b679
bubmuorexa [JOK
130 MOIHOCTE HCTOHNKA TOKA https://m.edsogru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuoteka [JOK




https://m.edsoo.ru/546f5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
Bbubnunoteka LIOK
133 Pemenue 3ana
HeHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mmo teme "IlocTosHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau no teMe "IlocToAHHEBIN bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
" . . bubmmoreka [JOK
137 110 Teme "[10CTOSIHHBIN 2IEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas pabora no reme bubmuoreka [IOK
"TTocTOSTHHBIN 2NIEKTPUUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKas MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB DNIEKTPUUYECKUH bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHBI bubmorexa [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 JIEKTPOIU3a
b K
141 DJIeKTpUYECKH TOK B raszax. [lmazma noamorexa 1O
https://m.edso0o0.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BaKyyMe. bubnuotexa [JOK
BaxyymHbIe npudopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUH TOK B bubmuoteka [IOK

MOJTyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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[omynpoBoAHUKOBBIE TIPUOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA ITPHU IIOMOILU
AHAJIOTOBBIX U IHU(POBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" WIIH
"3HaKOMCTBO C LUPPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus PU3NYECKUX BEJIHMYUH MPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JBUKECHHUS
C IIeJIbI0 ONPEIEICHUSI MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
w "HccrenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHM NPU PABHOYCKOPEHHOM
JIBUKEHUH'"

Pu3nYeCcKUuil IPAKTUKYM 110 TEME
"3mepenue yckopeHHsi CBOOOIHOTO
nageHus" win "N3yuenue ABUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nunorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamMerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3Mmepenne paBHOJACHCTBYIOIIEH CUIIbI
IpY ABIKEHUH OpycKa 1o HaKJIOHHOU
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 10 HaKJIOHHOH IJIOCKOCTU Ha
3a/laHHOE PAcCTOSIHUE OT ero Macchl"”

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOIINUX B IPYKUHE U
PEe3UHOBOM 00paslie, OT UX
nepopmanun” nwim "M3ydenne
JBUKEHUS CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUN
650K"

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mepenue kodppuiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO PHUIIMEeHTa
3aBucumoctd Frp(N)" nin
"HccnenoBanue ABMKEHUs OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C IIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WiIn
"N3yuyeHue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

bubmmoteka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3n4ecKuil IPAKTUKYM I10 TEME

bubnunorexa LIOK




"HccnenoBanue yciaoBUiA paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U PacuéT CUJl ynpyroctu"
wiu "M3ydeHne ycToiuuBOCTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

https://m.edsoo.ru/4a04f4f7

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tena mno
TopMo3HOMY ItyTH" min "M3mepenune
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TeJIa C UMITYJIbCOM CHJIBbI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumojeiicteun" wim "M3mepenue
KMHETUYECKON YHEPIUM Tena 1Mo
TOPMO3HOMY ITyTH"

bubnuoreka [{OK
https://m.edsoo.ru/856fb28e

155

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMEeH1I0BaHO HMCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"M3y4yeHne n30XO0pHOro npouecca" uiu
"HN3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

but6mmorekxa [IOK
https://m.edsoo.ru/eOfe7e07
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yaenbHoil TernaoéMkoctu"
un "UccnenoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" wim "M3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUIICHUS )KUAKOCTEH"

157

158

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TEeNa0Thl
raBieHus abpaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX AapOB" MU
"U3mepeHue abCcoTOTHON BIAKHOCTH
BO3/lyXa U OLIEHKA Macchl [1apoB B
nomernieHnun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HaATSHKEHUS

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHUS] CBETOANO A" HIIH
"M3ydeHne NpoTeKaHns TOKA B LIETIH,
cojeprkaliel KoHaeHcatop' uinm
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs) IPU
MOCJIE0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MU
"N3mMepeHue yaelIbHOTIO COIIPOTUBIICHUS
npoBoaHukoB" wim "Mccnenosanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

DuU3nYeCKui MPaAKTUKYM 110 TEME
"HaOumoteHue amekTponuza’ uiu
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "VccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpPbl" HIIH
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PesepBueiil ypok. O0001meHE U
P P . bu6mmoreka IIOK
161 CHUCTeMaTH3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBurlii ypok. O000111€HIE U
P P . bubnuorexa [{OK
162 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHbIil ypok. O0001IEHNE U
163 CI/ICTEM&TI/BZEI/I}I 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOro TENA
PesepBHbIil ypok. O0001IEHNE U
164 CI/ICTIe)MaTmZII;Hﬂ 3HAHUH 110 TEME bubmorexa LIOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHNE U
165 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O6001IeHNE 1

. bu6nmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1
. " https://m.edsoo.ru/Obcc77¢l
'"Tepmonnamuka. TeroBble MaIMHBI
PesepHbIil ypok. O6001IeHNE 1
167 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe | bubmuorexa [JOK
"ArperaTHbl€ COCTOSTHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
168 CHUCTEMAaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEKTpUYECKOE T10JIe
PesepBueiil ypok. O0001meHE U
P P . bubnunoreka LIOK
169 cHCTEMAaTHU3alUs 3HaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKUIA TOK
PesepBurlii ypok. O000111€HIE 1
P P . " bubmuoreka [IOK
170 cucTeMaTu3aIys 3HaHui 1Mo Teme ""Tokn 1
" https://m.edsoo.ru/cc7681d4
B Pa3NIMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KouunvecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesIbHbIE
padoThI padoThbI
pecypchl
BzaumopericTBue MOCTOSHHBIX
bubnunoreka LIOK
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKLIHH.
P Y bubnuoreka [{OK
2 [IpuHIHMN cynepno3uuuyu MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHUTHOM MHIYKIIMH
3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnmnoreka [HOK
MOIYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pemenue 3amau 1 nomorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | bubmmnoreka HOK
DNeKTporu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MOJ1yJib. JIBIDKEHUE 3apsKeHHON 1 bubmuorexa [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
9 Pa6ota cunsl Jlopenna 1 nommotexa I1

https://m.edsoo.ru/d518bedb




bu6nmoreka [IOK

10 P
crieHue st https://m.eds00.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
PP > 11ap https://m.eds00.ru/30£f9608
IMaMarHeTUKN
OCHOBHBIE CBOMCTBA
bub6nmoreka [IOK
12 dbeppomarneTukoB. [IpumMeHeHne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
noie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3aau mo Teme "MarauTHoe bubnunoreka LIOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 nHAyKImy. I1oTok BeKTopa MarHUTHOMN bubmmorexa LOK
ALY p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
16 2J1C
AC unaykim https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anekrpudeckoe noie. Toku bubmmnoreka HOK
dyxko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKIMHY B ABUKYIIAXCS bubnmnoreka [JOK
NPOBOJHUKAX https://m.eds00.1ru/0235¢c02
bubnunorexa LIOK
20 Pemenne 3ama
HHICHHE saat https://m.edsoo.ru/4dfda618
21 [TpaBuio Jlenna bubmorexa HOK
https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyiika bubnuorexa [JOK




HHIAYKTHBHOCTHU B LCIIH ITOCTOSAHHOI'O

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

TOKa
3 SBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAaMOUHIYKLIUU https://m.edsoo.ru/7ee60cad
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [IOK
25 Pemenue 3agau
8 https://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIs bubnuoreka [{OK
3HAHUH 10 TeMe "DIeKTpoauHaAMuKa" https://m.edso00.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"DnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOO HBIE
bubnunoreka LIOK
28 kosneOaHus. 'apmoHnyeckue
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHYECKOE bubnuoreka [{OK
OIMCaHME KOJeOaTeIbHBIX IBHKCHHI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHUYECKHUX KOJeOaHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUIECKOT0 U KHHEMATHIECKOTO
OMHUCaHUs
bubnunorexa LIOK
31 Ammatyaa u ¢aza konedaHu
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOAHMIA.
1 [Tepuoa mManbix cBOOOIHBIX bubmuorexa [IOK

KoJIeOaHUIT MATEMATHYECKOTO
MasTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul MPY>KMHHOTO MasiTHUKA

3aryxarolye KojaeoaHusl.

bubnunoreka LIOK

33
Brinyxaennbie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunorexa LIOK

34 ABTOKOIC0a

BroROICham hitps://m.edsoo.ru/6add2644
bubnunorexa LIOK

35 Pemenue 3agau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
VYpok-koH(pepeumnus "MexaHnueckue
36 K(?JIGGaHH;([b BpM 3HI>IKaJH>HI>IX bubnuorexa [IOK
'},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUHU 110 TeMe "MexaHndeckue
https://m.edsoo.ru/eb84182f
koneOanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsija KOHAeHcaTopa ¢ aMIUIUTYI0M bubmotexa HOK

P 8 P ya https://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

Y P but6mmorekxa [IOK
41 KosiebaHus. BeinyXeHHbIE
https://m.edsoo.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
A p B p https://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIEMIH bubnuoteka [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIINTYIHOE U JEUCTBYIOIIIEE bubmmorexa LOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIBI TOKA U HAMPSKEHUS
. bubnuoreka [IOK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.edso00.ru/087506df
b K
47 Pemenne 3amau noamotexa O
https://m.edsoo.ru/al 6836a4
WneanpHbIif TpanchopMaTop.
pancop P bubnuoreka [{OK
48 IIpousBoacTBo, nepenaya u
. https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MIPON3BOJICTBE DIECKTPOIHEPTHH.
49 Kp JIBTYypa HCHOHBS(;[BpaHHﬂp bubnuorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HHA
bu6 OK
50 Pemenue 3amau ubnuorexa I
https://m.edsoo.ru/ee6677ed
b K
51 Pemenue 3agau nbmmotexa L0
https://m.edsoo.ru/7cab59{8
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
52 3HaHUU 10 TeMe "DIeKTPOMarHUTHbIE
" https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHn4ecKre BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuorexa [IOK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKTEpUCTUKH 3BYKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe bubmumoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edsoo.ru/7380038f
b
57 Pemenue 3amau nommorexa LOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
H3nydeHue 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 3meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue MeKTpOMarHuTHBIX
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBuIeHnA. Pagnonokamusi. bu6nmorexa LIOK
DIIeKTPOMarHUTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f1{8
OKpYXaIoIIe Cpeabl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 CaerT. 3aKOH MPSAMOJIUHENHOTO bubmuoreka [JOK
pacIpoCcTpaHeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHUTEIJIBHBIN I10Ka3aTelb
npenomiienus. IlonHnoe BHyTpeHHee
oTtpaxkeHue. [IpenenbHslil yromn
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bub6nmoreka [IOK

67 3aKOHOB OTPAYKEHHS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepcust
. bubnnorexa [IOK
68 cBera. CloKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE PacCTOSIHUE U bubmmoreka [JOK
OIITHYECKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
UX cucTeMax. YBEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha HOCTpOCHUE
71 U300paKEeHUI, 10T ‘Iael\I/)ILIX c bubmotexa HOK
P - oY hitps://m.eds0o.ru/5a868£09
OMOIIBIO JIUH3
72 I'na3 xak ontnyeckas cucreMa bubnmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH recl;)MeT HUEeCKOU bubmmorexa HOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus ceera nommorexa O
https://m.edsoo.ru/lel6ccbe
b K
76 WNuTtepdepenius ceeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHble HCTOUHUKHU. Y CIIOBUS

77 HaOJIIOJICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Penrtenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/3061de2b
bubmuorexa [JOK
7 lTpumenerie unTeppeperin https://m.edso:)l.ru/6686db08
bubnuoreka [{OK
80 Judpaxums caera https://m.edsof)_.lru/ 12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemerre 3a1a< https://m.edso:)_.lru/dS 8cdlla
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonmapuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerite sana hnps://m.edsoll.ru/c56c8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHu# 1o Teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTukay» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKHU. 3aKOHBI bub6mmorexa [IOK
DJIEKTPOAUHAMUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIIbHOCTH
89 ITocTynatel cienuanbHOU TEOPUHU bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
JUTAHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
. bubnuorexa [{OK
92 VMMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 PaBHOBecHOE TeII0BOE U3ITyYEHHE
https://m.edsoo.ru/f54035a5
bu6mmoreka IIOK
94 3aKoH cmere Buna
KO CMEIIErHs B https://m.edsoo.ru/1c5{f752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoTOHBI https://m.edsoo.ru/a5ffa218
b K
96 OHeprus U UMIyJbC GOoTOHA nomotexa LO
https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akonsl (hoTodPdexra https://m.edso00.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 17151
98 doroapdekra. "KpacHas rpanuna” bubmmorexa [IOK
0P Pt https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleOeneBa https://m.eds00.ru/64b4f966
100 BonHoBBIe CBOMCTBA YaCTHI] but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bounbl ne bpoiins. [{imuHa BoaHbI e

101 bpoiins u pazmepsl obactu bubmorexa HOK
P PAsMEpBL 0B https://m.edsoo.ru/5dfSbafl
JIOKAJIN3AlUH JIBUXKYIICHCS 4aCTULIBI
102 KopnyckynsipHO-BOJTHOBOM JTyaJIu3M bubmorexa HOK
prycryiip a4 https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJljax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHU B MEKPOMUPE.
wcp P R P up bubnunoreka LIOK
104 COOTHOILICHHS HEOMPeAeIEHHOCTEH
. https://m.edsoo0.ru/65783dec
I'eitzenbepra
b K
105 Pemenne rpadguyeckux 3amau nommorexa [0
https://m.edsoo.ru/e70195bd
bubmmoteka IIOK
106 P &
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo TeMam:
107 "OCHEBH CTOI:')' "KopnyckysipHo- bubmorexa HOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bubmmoreka IIOK
108 aroma. [lmanerapuas Mojiesb aToma
https://m.edsoo.ru/312b750a
Pezepdopna
109 IToctynatel bopa bubmorexa OK
https://m.edsoo.ru/404dfa9a
110 Bunae! cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl11a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmuorexa [IOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




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

113

114

115

HyxnonHnas mozens siapa

I'eiizen6epra-MBanenko. 3apsan u
MaccoBO€ YUCIIO sapa. M30Toms!L.

PanmoakTUBHOCTD

3aKoH pPaarOaKTUBHOI'O paciiaaa.

CBoiicTBa HOHU3UPYIOLIETO
n3iydeHus. Binusaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMs! yrpaBiisieMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHUECKHE aCIIEKThI PasBUTHUA

AJIEPHOMN DHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHLL.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lacO8a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit

KapTHHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Dtanbl pa3BUTHS ACTPOHOMHUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TprMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunoreka LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
bubnunorexa LIOK
120 TEJIECKOIIbI, PAHUOTENIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bup 3é3nnoro neda. Co3se3nus,
. bubnuoreka [{OK
121 SIPKHE 3BE3MbI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHe4yHast aKTUBHOCTb. MICTOUHMK bubmmorexa [OK
. https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC
bu6mmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edso0o.ru/42169944
CHEKTPaJIbHBIN KJ1acC — CBETUMOCTh
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABIECHNUS O bubmuoreka [JOK
MPOUCXOKICHUH U ABOTonMU ColHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl )KU3HU 3BE3]T
Muneunsiii [1yTe — Hama ['amakTuka.
.. bubnuotexa [JOK
126 Tunel ranaktuk. YEpHbIe ABIPHI B
https://m.edsoo.ru/7cd10a0a
s/ipax rajlakTuk
127 Bcenennas. Pacuupenne BeenenHoi. bubmuoreka [IOK

3akon Xa66mna. Teopus boawiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBaA. PenmmnkToBoe N3JIYy4YCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIN
"UccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiiel AMiiepa" uim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" MU
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH 1
"Onpenenenyre MHAYKIIMA BUXPEBOTO
MarduTHOTO TOA"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiun" win "Coopka Mozienu
3JIEKTPOMAarHuTHOT 0 reHeparopa”

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3N4eCcKui IPAKTUKYM I10 TEME 1

bubnunoreka LIOK




135

136

137

138

139

140

"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPYKHUHHOTO
MasiTHUKOB"

DuU3nyeCKui MPAKTUKYM 110 TEME
"[IpeobpazoBaHme SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa
yepes MOCIeA0BaTENbHO COCIUHEHHBIE
KOHJCHCATOP, KaTylIKy U pe3ucTop"”
i "UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIH
IIEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mMepeHue nokasaresns nIpeaoMIeHUsS
crexna" win "l[lomyuenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JMH3bI"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSTHUS OT BElIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WK
"N3mepenue pOKyCHOrO pacCTOSTHUS
paccenBaroUX JIMH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuy,

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

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpeneseHue UMITYJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTHIl (110
doTorpadusaM TPEKOB 3apsHKCHHBIX
YacCTHUIl B MArHUTHOM T10J1e)"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepenne noctosinHou [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nny "UcciaenoBanne 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOANO]T OT
HanpspkeHus"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMETpa”
i "M3ydenue nornomienus 6eta-
YaCcTHI] ATTOMIHNEM"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HaOmronenus 3BE€31HOT0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEAEIICHUS
MOJIO’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3niusi CeBepHOro Moyyniapus u
spkue 3BE3a61" uau "Habmonenus B
teneckon JIyHbl, IIaHeT, TyMaHHOCTEH
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMHUH B

. N bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib 1 MecTo GU3HUKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4HOM https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pusndeckoi Teopun B
OPMHUPOBAHUHU MPEJICTABICHUN O
148 $H§Hq§:Koﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa [IOK
! ap pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cuCcTeMaTH3alus bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U cCUCTEMATU3ALMS but6mmorekxa [IOK
3HaHW# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o0mIeHre U cucTeMaTH3aIus
N " bubnunorexa LIOK
152 3HaHUi 1o Teme "CTaTuka TBEp0TO

Tema"

https://m.edsoo.ru/3cca482e




O000111eHrE U CUCTEMATU3ALMS

bu6nmoreka [IOK

153 3HaHUN 110 TeMe "3aKOHbI COXPAHEHHUS
— https://m.edsoo.ru/32a4d1a0
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
154 3HaHUH 110 TeMe "OCHOBEI hH H/I//IOTe:l(a 1 fed440ca8
. ttps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETUYECKON Teopun" b
O0001IeHNEe U cCHCTEMATH3AINS s OK
155 3HaHui no teme "TepmoanHamMuKa. nbnuorexa I
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUH 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTossHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011eHNEe U CUCTEMATU3ALIS B OK
157 3HAHUH 10 TeMe "DIeKTpUIecKoe nomoteka I
Hone" https://m.edsoo.ru/3bf0def9
O0001IeHNE U CHCTEMATH3AIINS G OK
158 3gaHui 110 Teme "11oCTOSTHHBII ubnuorexa I
S IeKTPUYECKHH TOK" https://m.edsoo.ru/71453ee6
O0001IeHNE U CHCTEMATH3AIINS G OK
159 3HaHUU 110 TeMe "TOKHM B pa3nUUHBIX nomoteka 1
cpesax” https://m.edsoo.ru/3d40077a
160 O00011eHNe U CUCTEMATU3ALIS bub6mmorexa [IOK
3HaHUU 1o Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001IeHNE U
161 CHUCTEMaTH3alus 3HaHUH 110 TEME Bubmiorexa OK
" 1eKT " https://m.edsoo.ru/053e2248
POMarHUTHAsT HH Ty KITUS
162 PesepBHblit ypok. O6001IeHnE 1 bubmuotexa [JOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue koinedanus"

PesepBHbIil ypok. O6001IeHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [IOK
163 CHUCTEMAaTH3als 3HAaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeiit ypok. O000mIeHNE U
164 CHCTEeMAaTU3alMs 3HaHUI 110 TEME bubnunoreka LIOK
"MexaHU4YeCKHE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
PesepBueiil ypok. O0001meHME 1
P P . bubnunoreka LIOK
165 cHCTEMAaTHU3alUs 3HaHUH 110 TEME
"Orrrika https://m.edsoo.ru/52ad 1603
PesepBueiil ypok. O0001meHE U
P P . bubmuoreka [IOK
166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME hitos://med 15beclc6S
ps://m.edsoo.ru/Sbeclc
"Ocnossl CTO"
PesepBHbIil ypok. O000IIEHNE U
P P . bubnuorexa [{OK
167 CHCTeMaTH3alus 3HaHUH 110 TeMe
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM Tyalin3m
PesepBHbIil ypok. O000IIEHNE U
P P . bu6mmoreka IIOK
168 cucTeMaTru3alus 3HaHuM 110 Teme
" " https://m.edsoo.ru/1f511654
dusuka atoma
Peseprubrit ypok. O6001IeHNE 1
169 CHCTEeMaTH3allMsI 3HAaHUH 10 TeMe bub6mmorexa [IOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3JIEeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P . but6mmorekxa [IOK
170 cUCTEeMAaTH3aInsI 3HaHUH I10 TeEME

"SnemeHTsl acTpouzuxu"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YYnuTHIBaThH T'paHULbl TIPUMCHCHUA HN3YYCHHBIX (1)I/IBI/I‘ICCKI/IX MOHeﬂefII
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS I'a30B, JKUIAKOCTEH U TBEPABIX TEIl,
TOYCYHBIN AJIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacrniosnaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIECTBA M AJIEKTPOJAMHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, ABUKEHHE 10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ttei; Auddysus, OpoyHOBCKOeE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEMJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJCHCAlLlKs, IUIABJICHUE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIa)KHOCTh BO3yXa,
MOBBILICHHUE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly TapaMeTpaMH COCTOSIHUA ra3a B M30Ipoleccax; 3JIeKTpU3alus Tedl,
B3aMMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIONb3Ys (PU3NUECKUE BEIUYHHBI:
KOOPAMHATA, IYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~ TEla, KWHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIbHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEIUYHMH, HX
0003Ha4YeHHs] W ENWHUIBI, HaXOAWUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(bU3MUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCHONB3Ys (hU3MUecKHe BEMYMHBI: JaBJICHHUE rasza, TeMieparypa, CpeaHss
KHMHETHYECKas SHEPTUst Xa0THUYECKOT O JIBUYKECHHUS MOJIEKYJI,
CpPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU OMMCAHUU MPAaBUIBHO TPAKTOBATH (PU3NUECKUNA
CMBICJI UCHOJIb3yEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUTh
(dopMyIbl, CBS3BIBAIOIIME TaHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTUMH
BEJIMYMHAM

10.6

OnucelBaThb  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUUYECKHUE SIBIEHUS (TIPOLECCHI), UCHOb3Ysd (PU3MUECKUE BEITUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJCKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUi CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3blBaTh (DOPMYJIbl, CBA3BIBAIOIIME NAHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE TPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TPUHIUIIBL: 3aKOH BceMupHoro tsrotrenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHHs] MEXAHWYECKOM 3HEPruH, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHUOUI CYNEPHO3ULMU CWJl, NPUHIUI PaBHONpPABUSA
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M yCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBIIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUNH U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a1a4dy) U THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH;
[P 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MONYyUYEHHOW  3aBUCUMOCTHU
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ysbpTaTaM UCCIIEeI0OBaHMS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPYJIa MPU MPOBEICHUN UCCIIETIOBAaHUN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U
1a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3a/JIaHHOM (PU3UYECKOW MOJAEIBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MIPUHIIMITE; HA OCHOBE aHAIM3a YCIOBHS
3aau BBIOUPATh (PU3UYECKYIO MOJEIb, BEICTATh (DU3HMUECKHUE BETUIHHBI
U QopMyIbl, HEOOXOAMMBIE JUJIsi €€ pEelIeHUs, MPOBOIUTH PacCUEThl U
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAUYCHHS (PU3HMUECKOM BEIIMUHNHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO ILIENOYKY PpACCYKICHHUM C OINOpOM Ha H3y4YCHHBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh  HpU  pelIeHMH  Y4eOHBIX  3ajjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpETAllUM U TPEACTABICHUS Y4YyeOHOM U  HAy4yHO-IONYJIIPHOU
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBATH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHUE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KU3HH
s obecriedueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOOpaMH |
TEXHUYECKHUMHU YCTPONCTBaMU, ISl COXPAHEHUS 370POBbS M COOJIOIACHUS
HOPM 9KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere

PaGorath B rpynme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PACIPEACISATh 00SI3aHHOCTH H
IUIAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWUBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB TPYINIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yabTarTa

11.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON MPOrpPaMMBbl CpeIHero 001ero oopa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJIOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO SIIpa MPU PEIICHUHN (GU3HUECKUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHSI
TOKa, B3aWMOJICHICTBHE MAarHUTOB, YJIEKTPOMAarHUTHAs WHAYKIUS, EHCTBHAE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apif,
AJIEKTPOMAarHUTHbIE KoJieOaHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHe, TMpeloMIeHHe, HHTepdepeHuus,
TUQpakuus U MOJISIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOIIEKTPUUECKUI
s dekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTECTBEHHAas W HCKYyCCTBEHHas




PaANOAKTUBHOCTh

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3lMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIOJB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3aps], CUjla TOKA, JIEKTPUUYECKOE HAIPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro 1ojs, cuina Awmmepa, cwia JlopeHna,
MHIYKTHUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUH B KoseOaTeabHOM KOHTYype, 3apsa] U cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoyeOaHuH,
(oKyCcHOE pacCTOSsHME U ONTHYECKas cujaa JUH3bl; I[PU ONUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIWYHH, UX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIOILINE TAHHYIO
($U3HYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAaHTOBBIE SIBICHUS M MPOIECCHI, HCIOIb3YS
($u3HYeCcKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrusi M HMITYyJIbC (OTOHA, MEPHOJ IOIypacmaia,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU OMUCAHUU MPABUIBLHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMbIX BEIUYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTHUMH BeTMYMHAMHM, BEIUMCIISITH 3HAUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NYECKHE MPOIECCHl U SBJIEHUS, UCHOIb3Yys (HU3HUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI MOCJIEI0BaTeIbHOTO U
HapajyIeIbHOTO0 COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OnHmTeitHa 1181 QoTtosddexTa, 3aKOH COXpaHEHHs DSHEPrUM, 3aKOH
COXPAHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs 2JIEKTPUUECKOTO 3apsija, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHcia, MOCTYJaThl bopa, 3aKOH pajinOaKTHBHOIO
pacnaza; Mpu 3TOM pa3iIuyaTh CIOBECHYHIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXXeHHWe M ycjoBHsl  (TpaHMIBI,  0O0JacTH)
MPUMEHUMOCTH

Omnpenenstb HampaBlI€HUE BEKTOpAa HWHAYKIMHW MarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUJIOCKHM 3EpPKaJoM,
TOHKOH JTUH30U

11.9

BrimongaTs OKCIIECPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynupoBaTh podaeMy (3a7ady) U THUIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, TPOBOJUTEH OIBIT
U GOPMYITUPOBATH BHIBOJIBI

11.10

OcyiiecTBIITh MpsIMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUM

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NpPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 PE3yJIbTaTaM UCCIIETOBAHHS

Cobmoath mpaBuiia 0€30MacHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOfICTB u
1abopaTopHOTrO 000PYA0BaAHUS

Pemate pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3MYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAlIu3a yCIOBHS
3aauM BBIOMPATh (PU3UYECKYIO MOJEIb, BBLACTATh (DU3HMUECKHUE BETUYHHBI
u GopMyJbl, HEOOXOAMMBIE UIsi €€ pEIICHUs, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHHUA

Hcnonb3oBaTe  MpU  pelIeHUH  Y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM Ui [OMCKA, CTPYKTYPHPOBaHUA,
UHTEpHpeTallud ¥ TpeJICTaBlIeHUs] Y4eOHOH M  Hay4YHO-IOMYJISPHOM
uHpOpMaLlMY, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIHIO

OOBSICHATh MPUHLUUIBl JEHCTBUS MAaIIMH, HOPUOOPOB M TEXHUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPONCTBAMU, JUISI COXPAaHEHHS 3JI0pPOBBSI M COOJIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKAoILEeH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIILI, PAllMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCT B HCECTAHAAPTHBIX CHUTyalUAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHHKOB TPYHIIBI B PCIICHUC
paccMaTpuBaeMoi TPOOJIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayuynele meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Ponb sxkcriepumenTa
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.
DKcIepuMeHT B (pu3uKe

1.2

MopenupoBanue ¢usznyeckux  SBJICHUHN u
npoueccoB. Hayunble rumotessl. Pusuueckue
3aKOHBI M TEOpUHU. ['paHMLIBIl TPUMEHHMOCTH
¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponre u wMecro ¢usuku B hopMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
HPAaKTUYECKOH J1eATEIbHOCTH JIF0eH

MEXAHUKA

2.1.1

#H#H#ParHH#KITHEMATHUKA

Mexannueckoe — nBHkeHue.  OTHOCUTEIBHOCTD
MexaHuueckoro nAwxkeHus. Cucrema OTCuérta.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii U CI0)KEHUE CKOPOCTEN

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBrkeHue. ['paduxku 3aBUCHMOCTH  KOOPAMHAT,
CKOpPOCTH, YCKOPEHHMsS, NYTH W IepeMelIeHUs
MaTepUalbHOU TOYKU OT BPEMEHU

2.1.5

CBoOoaHoe majienre. Y CKopeHue cBoOOOHOTO
nageHus

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAs CKOpoCTh. [lepuon u
yacToTa. [{[eHTpocTpeMUTENbHOE YCKOPEHUE

2.1.6

TexHudeckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIC U PEMEHHBIE IIepeJadu

2.1.7

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXIY




2.2

2.3

My TSAMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBHXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue IBHKEHHS
IapUKa B BS3KOW XUIKOCTU. V3ydeHHe ABHIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

221

222

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. IHepuaibHble CUCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CyNepno3nuuu CHUil

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepHaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUS M cuita TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HWJIU Ta3e

227

2.2.8

229

[TocrynaTensHOE W  BpamlaTeIbHOE  JIBHYKCHUE
abCOIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAICHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCo

Texuuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM TUIOCKOCTH TOJ| AeHCTBHEM
HECKOJBKUX cHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
VOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMoit
MPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yclaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaIbHBIX TOYEK. MIMITyJIbC CUIIBI M U3BMEHEHHE
MMITYyJIbCA TeJla
232 3akoH coxpaHeHust nMmiyibca B MICO. PeaktuBHoe

IBIDKECHHE

233

Pabora cuiter




234

MOoOIIHOCTD CHIBI

235

2.3.6

2.3.7

Kunernueckast dSHeprusi MarepUalbHOH  TOYKH.
TeopeMao KMHETUYECKOU dHEPIUU

[TorennmanpHas 3Heprus. [loTeHnManbHas SHEPrus
yIpyro nehopMUpPOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEBIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIHUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOH OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MEXaHU4YeCcKoMn OHCPI'un

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOWCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOANMHAMUKA
##H#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE MTOJIOYKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMO/IEHCTBUS
YacTHUL BENIeCTBa
Mopenu CcTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Te1 W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJI. KonngectBo BEILIECTBA.
ITocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanpHOoro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HJEAIBHOIO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKECHUS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a30BbI€ 3aKOHBI. M301TpOLIECCHI B HICAIBHOM Ta3e C

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xxo0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccienoBanue 3aBMCHUMOCTH
MEXIy IapaMeTpaMH COCTOSHHSA pPa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoauHamMmuyeckas cucTeMa. BuyTpennss
SHEPTUsl TePMOJANHAMHUYECKONW CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmiaoTel H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O UACAJILHOI'O I'a3a

323

Buer TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4yeHHE. TeIuIoEMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii  3ak0H TepMoaMHAMUKU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl ra3a

3.2.5

Tenmosrie MAaIIITHBI. [TpunHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHusi >HEpruu B
TeIIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1/1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIpOLIECCOB B IpuUpoAe. TemioBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHnueckue yCTpONCTBA: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XONOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. V3mMepeHue yaenbHOM
TEIJIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

3.3.1

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHaSI TCIIJIOTAa Hap006pa3013aH1/1;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

332

AOcComoTHAS ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3TyXa.
Haceliennslii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIS
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBienne M KpucTauM3anus. Y AeiabHasl TEIIoTa

3.34
riassenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
Texuuueckue yCTpOMCTBa: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTYUYEHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3mepeHue BIaXKHOCTH
o BO3JyXa
4 OJIEKTPOJMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OnekTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JIuHny HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabota cUn AIEKTPOCTATUUECKOTO TIOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuanexkTpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsuKEHHOTO
KOHJIEHCAaTOpa
Texnuueckune YCTpOWCTBA: 3JEKTPOCKOI,
419 AIEKTPOMETP, ANEKTPOCTATUUYECKAs 3alluTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 [IpakTrueckue paboTHL. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cuma Toka.
4.2 [TocTosiHHBIN TOK
422 Hanpsioxkenue. 3akon Oma jy1st ydacTka enu
493 DJIEKTPUUYECKOE CONPOTHUBJICHHUE. VYnenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJICIIOB&TCJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH Jlxoyns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiaBkymas cwia (manmee — OJJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anieKTpruecKoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

OJNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHasT H IMpuMeCHasd

MPOBOAMMOCTh TOJYNPOBOAHUKOB. CBOiCcTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

4.2.11

DNEeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS] JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynple  TUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1lnazma

TexHudeckue yCTpoMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, UICTOYHUKH TOKa, JJIEKTPOHArPEBATECIIbHBIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE npuOoOpBHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3aena

4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. M3ydeHHe CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTpPEHHETO COIPOTHBIIEHUS. Habmronenune
AIIEKTPOJIN3A

IIpoBepsiemMbie 3JIeMEHTbI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

###PartHHHMAT'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA MHYKIMA




IlocTossHHEIE MAarHuThbl. B3aumoaerictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONM MHAYKIUU.
439 [Ipunnun cynepno3unuu. JIMHMM — MarHUTHOM
e vHAyKnuy. KapTruHa TMHUN MAarHUTHOM MHAYKUWA
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUW TOJsl IJIMHHOTO TMPSAMOro IPOBOJHUKA U
433 3aMKHYTOTO KOJIbIIEBOTO IIPOBOJHMKA, KAaTYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMriepa, €€ MOlyJib U HalPaBJICHHUE
Cuna Jlopenna, e€ Moaynb W HampaBlIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHON UHTyKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
4338 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
o uaaykin Gapanes
Buxpesoe snexrpuueckoe noie. 3C unayKum B
4.3.9 MPOBOJAHMKE, JBMXKYLIEMCS [OCTYHNATEebHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuio Jlenna
4311 NunyktuBHOCTh. fIBNenune camomHaykiuu. DJ1C
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYUIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHU4YeCKne yCTPOUCTBA: MOCTOSTHHBIE MarHUTHI,
4.3.14 BIIEKTPOMATHUTHI, JJIEKTPOJBUTATEINb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS TIeYhb
[TpakTudeckne paboThl. M3ydeHWe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. VccrnenoBanue endcTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sBJACHUS  DJIEKTPOMArHUTHOM
WHIYKITHH
5 KOJIEBAHUA 11 BOJIHBI
###PartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBoOOAHBIE KOJIeOaHMS.
5.1 5.1.1 [Mapmonnueckne konebanus. Ilepwon, dacrora,
amMIuInTy1a ¥ (aza KoseOaHui
5.1.2 IIpyxuHHBIA MasTHUK. MaTeMaTU4EeCKUN MassTHUK




5.2

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  AMHAMUYECKOE  OMMCAHUE
K0J1€0aTeIbHOTO ABMXKEHUS

IIpeBpaiienue dSHepruv IpU TAPMOHUYECKUX
Konebanusax. CBs3b aMIUIUTYIBl  KoJieOaHMA
MCXOJIHOM BEIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHHi
€€ CKOPOCTU U YCKOPECHHUS

KonebarenbHblii KOHTYD. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KojeOaTeJIbHOM  KOHType. AHalorus  MExXIy
MEXaHUYECKUMH 51 AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPaHCHUA OHEPIrun B nacaJIbHOM
KOJIeOaTeIbHOM KOHTYPE

BrinyxaeHHbIC MEXaHUYECKHUE KOJICOaHHUS.
Pe3onanc. Pe3oHancHas kpuBas. BriHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAAIBHBIN MTEPEMEHHBII
TOK.

5.1.9

5.1.10

MouHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CUIIBI TOKA U HAIIPSKECHMS
Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
noTpediIeHne JIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUIECKOMN DHEPIUH. Kynberypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/1a MaJIbIX KoJieOaHMii rpy3a Ha
HATA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LENU U3
MOCJIEZIOBATENBHO COEAMHEHHBIX KOHAEHCATOpA,
KaTyLIKH U PE3UCTOpa

#H#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, yCIIOBUS

501 pacrnpocTpaHEHHS. ITepuon. CxopocTthb

o pacrpoCcTpaHeHHs U JyMHa BOJIHBL. [lonepeunbie u
MPpOAOJbHBIC BOJIHBL

500 ###Par###  Unartepdepenmus u  audpaxmus

MEXaHUYCCKUX BOJH




523

3Byk. CkopocTh 3ByKa. 'pomkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIy4YEHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe€

525

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHMHE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[ITkana »MEeKTpPOMArHUTHBIX BOJH. [IpuMeHeHue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
[TpunIMBI paguoCBsI3u u TEJIEBUACHUS.

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXKarollei cpebl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

###Par#H###OII TUKA

[IpsiMonMHEHOE  paclpocTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUs CBETa.
[Toctpoenne n300pa’keHHi B INIOCKOM 3epKasie

533

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcus ceera. CloxHBINA cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. DOKyCcHOE paccTOsSHUE U ONTHYECKasl cuiia
ToHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIIMUYCHHUE, TaBaeMOe JTUH30H

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKHU

5.3.8

Wutepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOIr01eHUS MaKCUMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpakmust ceta. [dudpaknuoHHas peméTka.
YcnoBue HaOIIOACHUS TIaBHBIX MAaKCUMYMOB IPH

539 NajeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
Texuuueckue yCTpOMCTBa: OYKH, ayma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJOKOHHAs OITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOUT
[IpakTueckue pabotbl. M3mepeHune mnoxazaTens
53.12 MIPETOMIICHUS. Hccnenosanue CBOWCTB

n3o0pakeHUi B auH3aXx. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTAHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpUH OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'I€HI/IC BPEMCHHU U COKpAIICHUC OJIMHBI

BHCPFI/ISI " UMITYJIbC CBO6OI[HOI>1 HYaCTHUIIbI

6.4

Csi3p  Macchl C DJHEPrMed M UMILYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusi MOKosi CBOOOJHOMN
YaCTHLIBI

7.1

KBAHTOBAA ®U3UKA

##H#Part#H##JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. @Dopmyna I[lmanka CBSI3M SHEPruu
¢dboToHAa € €ro 4acToToW. DHEPrusi U HMITYJIbC
dboTtona

OtkpeiTHE U uccnenoBanue Gotordpdexra. OnbITH
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa A GoTodpdekra.
«Kpacnas rpanuna» gorospdexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

TexHnuueckue YCTpPOMCTBA: (hoTod71eMeHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

CTPOEHUME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEI0BAHUIO CTpoeHUs aTtoMa. [1nanerapHas
MOJI€JIb aTOMa




7.2.2

IToctynmarer bopa. WM3myuenue u IOIJIOLICHUE
(GbOTOHOB TpU MEepexojie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyroil. Buabl cnektpoB. Crnektp
YpOBHEH 3HEPrHH aToMa BOAOpOa

7.2.3

BosiHoBbie cBoOlicTBa yactuil. Bonubl ne bpois.
KopmyckymsipHo-BositHOBOM nyanm3m. udpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHoOE u BBIHYKACHHOC H3JIYUYCHHUC.
YCTpoiicTBO U IPUHIIHI Pa0OTHI J1a3epa
TexHuueckue yCTpOMCTBA: CIIEKTPAIbHBIA aHAIH3
(CHeKTpOCKOII), J1a3ep, KBAaHTOBBIH KOMITBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYATOrO CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramma-
u3NyueHus. BrusHue pagnoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykionHas
mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3otomnsl

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paInoaKTUBHOTO pacrajia

OHeprus CBs3M HYKJIOHOB B sifipe. SlaepHbIe CHIIBI.
Jedext macchl siapa

SAnepHble peakuun. JleleHne U CUHTE3 AP

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGeMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIBl. OTKpBITHE MO3UTPOHA.
@yHIaMEHTAIbHbIE B3aUMOJAEHCTBUSA
TexHudeckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunnbcona, siepHbiii peakTop, aToMHast bomba

7.3.10

[Ipaktnueckue pabotel. MccnemoBanwe TpPEKOB
4acTHI] (IO TOTOBBIM (hoTOTrpadsim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHBI, UX BUAUMOC IBUXKCHUC

8.2

8.3

ConneuHast cucrema. IlmaHeTsl 3€eMHOWM TpYIIIIHI.
[InaHeThI-TUTaHTBl U WX CHYTHHUKHU, KApJIUKOBHIC
riaHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[narpaMma «CeKTpabHbIN KJ1acc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JUTSL 3BE3] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Part#H##BHyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUN
u sBosroruy CoJHIIa 1 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama [anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupeneneHue 3BE3]1, ra3a
u e, llonmoxxenne u apwxkenue ConHLIA B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunel ramaktuk. PanuorasakTuku M KBas3apbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoit, teopus bousbmioro B3psiBa. Mozaeib
«ropsiuei Beenennoii». PenukroBoe usiyueHue

MacurabHast CTpPYKTypa Bcenennon.
MerarajiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3WUSCKUE SIBIICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE N3YYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararonmumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYHNHAMHU, XapAKTCPU3YIOIIUMHA (1)I/I3I/I‘IGCKI/IG IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3HMKM JJI aHanu3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB; aHAIM3UPOBaTh (puU3nUecKue
MPOLIECChl,  HUCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENBI0: HA OCHOBAHHH
aHajM3a yCJIOBHsS BbIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4u, TPUMEHSAITH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKHMX  TEOpHd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHUs 3a/ay, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHM WMEIONTUXCS JaHHBIX, aHAIM3WPOBATh pE3yJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHS 3HAHUN U3
pa3HbIX pa3/esioB IIKOJIBHOTO Kypca (DM3MKM, a TaKXKe HHTETpaluu
6 3HAHUW W3 JpYrMX [PEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTpAauMBaTh JIOTHUECKYIO LIEMOYKY pacCyXJIeHUH C Omopoil Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJIICHUS




Buanenune OCHOBHBIMH METOAAMH Hay4HOI'0 MIO3HAHUS,
UCTOJB3yeMbIMU B (U3MKE: MPOBOJIUTH TMpSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
WU3MEPEHUH, MPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEeIMYMH C HCIHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOBL; COOIOIATh IMpaBuia OE30MMacHOTO Tpyda
[IpU MPOBEACHUHU HCCIEIOBAHUN B PaMKax Y4eOHOIO HSKCIEpUMEHTa U
y4e0HO-UCCIIE0BATENbCKON  JIEATEIbHOCTH C  HCIIOJIb30BAaHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB U J1aOOpaTOPHOTrO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3UYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o palOHAIbBHOM
MPUPOJIONOIB30BaHUM, A  TakkKe  pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHHN HAyKH M TEXHOJIOTMW JUId JaJbHEWILEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUNH KPUTUYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAOIINE
aCTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHalau3a u
00BSACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOMSIMNUX Ha 3BE3JaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLUY 3BE311 1 Beenennon




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3HUKE
Koxa
pasne .
na/Te Kox ss1emenTa IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
MbI
1 MEXAHHKA
1.1 KUHEMATHKA
1.1.1 Mexanndeckoe aABmkeHUEe. OTHOCUTEIBHOCTh MEXaHHYCCKOTO
nBerkenna. Cucrema orcyéra
MarepuaibHas TOUKA.
7 TpPaeKTOpHa
Eé& pamiryc-sexrop:
Fle)=(xle) plr h=(e)),
TpaeKTopIIA,
O -
HNEepeMEIICHIIE: v
112 N 4 '
Ar=r(t))-r(t)=1r,-1=
=(Ax, Ay, A7),
IIyTE.
CIIoKeHIIe HEpeMeUIEHIIﬁZ
A =10+
CkopocTh MaTepuanbHOM TOUKHU:
_ AF .,
D=— =1}=[u.u1_.u]
At o :
Ax , . .
v, =— =1X,. aHAIOINYHO v =Yy, U.=Z/
1.1.3 Atly o
CroxeHIe CKOpOCTell: o, =0, + 0, -
Brruucnenue nepeMenmenns 1 myTd MaTepHaIbHOW TOYKH TIPH
MPSMOJIUHEHHOM JABMKEHHUH BJIOJIb OCH X TIO TpaduKy
3aBUCHMOCTH Vx(t)
. __Ao -,
‘VekopeHIe MaTepHaasHoiT TOIKIL: a = EL =0/ = [al_ NN ] .
-0
1.14
Auv o, .
a,=—=| =(v,)". aHaTOTIMYHO a, = (v, )r'F a=(v.)
ars0

1.1.5

PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE:




x(t) = xg + Uyt

Uy (t) — vg, = const

PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE ABUKECHUE:

a.t
x(t)=x, +u,t +*T

e

v (t)=u, +at

1.1.6 a, = const
U;.T - L’I_l‘.'r = 2.‘.".'__( ['\'_2 —.\:1]
U+ U,
1Ip1 IBILKEHINI B OIHOM HANPABICHIHI IyTh S= 1 2.7
CBobOoHoe majieHne. Y cKkopeHrne CBOOOHOTO TaICHUS.
Vi 13 ﬂo
Yo o
Q Xo (
JIBrokeHue Tesa, OpOIIeHHOTO MO YIJIOM 0 K TOPU30HTY:
X)) =x,+U, f=x +U,cosa-f
1.1.7 , .
g.r . =
1,1'{?} =y, U, f+t— =y, + U,sina- -2
: 2 2
v (t)=u, =uv,cosu
v (f)=v,, +g 1 =ysino— g
g.=0
g =—g= const
KpuBonunelinoe aprkeHue. J[BuxeHne MarepuaibHON TOUKH
0 OKPYKHOCTH.
VYrnoBas U TUHEHHas CKOPOCTh TOUKH:
v = wR
1.1.8 [Ipu paBHOMEPHOM JBH)KEHHU TOUYKH 110 OKPYKHOCTH
2 5
W =— = 21V
T

. LleHTpOCTpEeMUTENbHOE YCKOPEHHE TOUKH:




1.2

v? 5
auc—?—(u R

. [losTHOE yCKOpEeHHE MaTEepUaIbHOM TOYKHU

1.1.9

1.2.1

Teépnoe Teno. [locTtynarenbHOE U BpallaTeIbHOE IBUKEHUE
TBEPJOTO TeNa

TMHAMUKA

Nuepumansubie cuctemsl otcuéra. [lepBriil 3akoH HeroToHA.
[Ipunuun otHocuTenbHOCTH ["anumes

1.2.2

Macca tena. IIloTHOCTE BemiecTBa:
m

4

1.2.3

1.2.4

1.2.5

Cuna. [IpuHIMI Cyneprio3nuIIny CHIL:

FpaBHo,aeﬁCTB = Fl + F2+' "

>

Bropoii 3akon HetoTona: nis matepuanbHoit Touku B UCO

F1 = maq
Ap = FAt

-———

£, Fy
Tpernii 3akoH HpIOTOHA 11 MaTEpHATIBHBIX TOYEK:

Fip = —Fp

1.2.6

1.2.7

3aKkoH BCCMHUPHOTI'O TATOTCHUSA: CUJIBI ITPUTAKCHUA MCKIY
TOYCYHBIMU MAaCCaMU pPABHbI

mm
F=0G 17742

R2

Cuna Tsoxectu. L{enTp TspKecTH Tena. 3aBUCUMOCTh CHITBI
TSDKECTH OT BBICOTHI h HaJT TOBEPXHOCTHIO MJIAHETHI PAIINyCOM
RO:

GMm

9= Ry + h)2

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXKEHUS:
Ep = uN

Cuna TpeHus nokos:
E, < uN




Koadduuuent tpenus

1.2.9

[laBiienue:

1.3

CTATHUKA

1.3.1

1.3.2

1.3.3

H##H#Par###1.3.4

H##H#Par#H#1.3.5

—

F

MOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAILICHHUSL:
[M| = Fl, rae 1 — medo cuibl

OTHOCHUTEJIBHO OCH, poxXoadieil uepe3 Touky O
MIEePIEeHIUKYIISIPHO PUCYHKY

LenTp Macc Tena. LlenTp Macc cucTteMbl MaTepUATBbHBIX
TOYEK:

- -

myr, + myry+...

T
e my + my+...

B onHOpOIHOM TTOJIE TSXKECTH

(g = const)

LIEHTP MacCC TeJIa COBIAIAET C €r0 LEHTPOM TAKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:

[M+M,+..=0
\[}:"1+F2+...=[J

3axoHn [Tackansg

JaBnenne B )xuakocTH, mokosiieics B UCO:
P =po +pgh

HH#HPar###1.3.6

3akoH Apxumena:

-
-

FApx = _PBbITeCH

€CIIH TEJIO M KUAKOCTh IokosaTcs B UCO, To
FApx = ngBbITeCH

VYcioBue miaBaHus TEN

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE




NMnynsc MaTepuabHOM TOUKU:

-

###Par###1 .4.1 p=mv

NMmnynbec cucremsl Tei:

HHHP 4. L
artHH1.4.2 b=t .

3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCA:
B CO

Ap = A(pl + P2+- . ) = FIBHE]_UHAt + FZBHE]_UHAt-I_' -

B MCO , ecniu
H#H##Par##t] 4.3 Ap = A(p; +pp+...) =0

- -

FlBHe].LIH + FZBHELL[H+' ..=0

PeakTuBHOE NBUKEHUE

F
‘ﬁ[;ﬁx

PaboTa crIbl Ha MaJIOM MEePEMEIICHHH:
A= |F|-|.-‘l‘l.id'| -cos u=F, - Ax

##HPar#H#1.4.4

(}“

—

()]
MonIHOCTE CHIIBI:
€CJIM 3a BpeMs

At
1.4.5
At
paboTa CHUJIBI U3MEHSETCS Ha , TO MOIITHOCTH CHJIBI
A4
P=— =F-v-cosa
At Ar—
1.4.6 Kunetnueckas sHeprusi MaTepuaIbHONW TOYKH:
mv?  p?

KWH — 2

" 2m




1.5

1.4.7

1.4.8

1.5.1

3aKOH U3MEHEHUS! KHHETUYECKOU SHEPTHH CUCTEMBbI
MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...

HOTCHHI/IaJ'IBHaH OHEPIUs:
JJI1 IIOTCHUHAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTEHu_: AEHOTEHLl

HOTCHHI/I&J’IBH&H OHEPIusa MaTepHaJIBHOﬁ TOYKHU B OZHOPOJHOM
I10JIC TSAXKECTHU:
EHOTeHu =mg h

[MoTeHManbHAas SHEPTUs YIIPYTo a1eOpMUPOBAHHOTO TENa:
s kx?
HOTeHL, — 2

3aKOH HU3MCHCHUA U COXPAaHCHUSA MexaHquCKOﬁ OHCPI'UH:
Euex = B T Emre:—m-

B IICO AE,ex = Ascex menorenm. cams
B HCO AE, ez = 0. eCII Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

I"apmoHnueckue koaeOaHusl MaTepUAIbHON TOUKH.
Ammutyaa u ¢asa konebanuil. Kunematuueckoe onvcasue:
x(f) = Asin| @t +o, ).

v (f=x'.
a(f=(v, ), =—e'xf) =a +o'x=0,
TIe X - CMEIIEHNUE U3 PaBHOBECHUS.
JlnHamuyeckoe onucaHue:
ma, = —kx,

k = mw?

OTO 3HAYHUT, YTO
F, = —kx.

DHepreTuyecKkoe onucanue (3aK0H COXpaHeHus
MEXaHUYECKOM dHEPIun):
ol ol ] ol
i . b mu kA

— e — —

2 2 2 2

CBs13b aMIUTATYIBI KOJIEOAHUH CMEIICHUST MaTePHATBHOM
TOYKH C aMIUTMUTYAaMH KoJeOaHu €€ CKOPOCTU U YCKOPCHHSI:

U =04, @ =4

1.5.2

[lepuon u yactoTa KoseOaHUIA:




2n 1
T —_— ,———
®» v
[lepron Manbix cBOOOAHBIX KOJIEOAHUI MaTeMaTHYECKOTrO
MasITHUKA!

T=21JI
E

[lepron cBOOOTHBIX KOJIEOaHUI IPY>KUHHOTO MasiTHUKA!

T =2:IIJN—T
k

1.5.3 Boinyxnennsie koneOanus. Pezonanc. Pezonancuas kpubas
[Tonepeunsie U PO10JIbHBIEC BOTHBL. CKOPOCTH
pacnpoCTpaHEeHUS U JJIMHA BOJIHBI:

v
1.54 1=vT =—
v
WnTepdepennys u audpaxiysi BOJIH
1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVYIJIAAPHAS ®U3UKA. TEPMOINHAMUKA
2.1 MOJIEKYJISIPHA ST ®U3UKA
Mogenu cTpoeHus ra3os, XKUIAKOCTEW U TBEPABIX Tell. IlycTh
TepMOJIMHAMHYECKasi cucTeMa (Teso) cocTouT u3 N
2711 OJIMHAKOBBIX MOJIEKYJI. TOrja KOJIM4ecTBO BEIleCTBa
N m
vV=—=—
Ny

2.1.2 TemnoBoe qBMYKEHHE AaTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 B3anMoelicTBIEe YacTHI] BENIECTBA

2.1.4 Huddysus. bpoyHoBckoe ABMKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CB3b MEXKy JABJICHUEM U CPEAHEN KUHETUYECKON YHEPrUueH
MOCTYNATEIbHOTO TEIJIOBOTO IBMXKEHUS MOJIEKYJT HACAIBHOTO
raza (ocHoBHoe ypaBHeHue MKT):

p= m,nF—En i{.m“uz _2 £,

2.1.6 3 3 L2 3 e

rre m0 — macca OTHOM MOJIEKYJIBI,
N
n=-—
%4
- KOHLIEHTpAIUs MOJIEKYJT
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
2.1.8

CBs13p TEMIIEPATYpBI Fa3a CO CPeIHEN KNHETUYECKON




SHEPTHEH MOCTYyNaTeIbHOTO TEIIOBOTO ABUKEHUS €ro
MOJIEKY:

I 2
Emrzim‘"‘ﬂ :Ek]‘“
- 2

2.1.9

2.1.10

2.1.11

VYpasuenue p = nkT

MO,I[CJ'IB NACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

( VpapHeHHe Merreeea — KianeHposa
| BEpeCKeHH e U1 BHYTPeHHEH SHepIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (mpHMeHH!
JAINCH):

pRT

pV = %RT — vRT = NKT, p=t=

BripaxeHile 1715 BHyTpeHHell 3Hepriil 0JH0aTOMHOTO

rasa (IpIMeHIMEbIe JOPMET 3aIIICH):

L‘=%1!RT=%MCT = EERT=W‘UT=§pV

2

3akoH Z[aJ'ILTOHa AJI JaBJICHUS CMCCHU PA3PCIKCHHBIX I'a30B:

p=p+pt..

2.1.12

N3onporieccsl B pa3peskeHHOM Ta3e ¢ MOCTOSTHHBIM YUCIIOM
MoJieky N (C TOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const):

p
= t
T cons

uzobapa (p = const):

V— t
T—COTLS

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

OO0ObeIMHEHHBINA Ta30BbIIA 3aK0H:

pvV .
T = cons




JJIA TIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA V.

22

HaCBIIJ_IeHHBIC N HCHACBIIICHHLIC ITaphbI. KauecTtBenHas

21.13 3aBUCUMOCTbD IJIOTHOCTH U JABJICHUS HACHIIIIEHHOIO Mapa OT
TEMIIEPATyPhI, UX HE3aBUCUMOCTh OT 00bEMa HACBHIIIICHHOTO
napa
BrnaxnocTs Bo3ayxa.

OTHOCHUTENbHAS BIAKHOCTD:

2'1'14 pna a(T) pna a(T)

d) _ 1% _ p
pHaCbIH.[l'[apa (T) pHaCbILLlHapa (T)

21.15 M3MeHeHue arperaTHbIX COCTOSIHUM BEILECTBA: UCTIAPEHUE U
KOHJIEHCALUA, KUIIEHUE KUIKOCTH

21.16 M3MeHeHune arperaTHeIX COCTOSSHUM BEILIECTBA: IJIABIICHUE U
KpUCTAUTU3ALIMS

2.1.17 [IpeobpazoBanue YHEPTUH B Pa30BBIX MEPEX0Iax
TEPMOJNHAMUKA

2.2.1 T

€IJIOBOE PAaBHOBECUE U TEMIIEPATYpa

222 BnyTtpennss sueprus
Temnonepenaua kak crocod U3MEHEHUS! BHYTPEHHEW SHEPTruu

223 0e3 coBepiieHus paboTsl. KoHBeKIIMS, TEMIONPOBOIHOCTD,
W3JTy4YCHHE
KonnuecTBO TEMIOTHI.

224 VY enbHas TEMI0EMKOCTD BEIIECTBA C:

Q = cmAT
VnenwpHas Temora napoodpazoanus L: Q = Lm.

225 VenbHas TemaoTa miasiaeHus A Q = Am.

VY enpHas TEmjaoTa CropaHus TOIMBA q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:

2.2.6 A =pAV
Brraucnenue padoTsl 1o rpaduky mporecca Ha pV-
JuarpaMme
[IepBrlii 3aKOH TEPMOANHAMUKH

Q12 =AUy + Ay = (U —Uy) + Ay,

2.2.7

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

228 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpuniune gefictBus TeroBbix MamuH. KIT:

229 N 0 0 o

ZHarp ZHarp ZoHarp




2.2.10

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
T.. —-T T

MAx 1 = Ny = —— — =] ==
= Moo T, T,

HIATD HATD

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Q1 +Q;+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

3.1.1

3.1.2

OJIEKTPUYECKOE IIOJIE

DnekTpu3anus Tel U €€ NPOosIBICHUS. JIEKTPUUECKUI 3apsl.
JIBa Bua 3apsia. DIEeMEHTAPHBIN SJIEKTPUUECKUM 3apsijl.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

B3aumopeiictBue 3apsanoB. Toueunsie 3apsnpl. 3akoH Kyiona:
B OJJHOPOJHOM BEILIECTBE C TUIIEKTPUUECKON
MIPOHUIIAEMOCTBIO

F:k|‘-'.?1|'|:}1 1 _|‘-'.;"1|'1‘.?:

&r” 4mes, 17

3.1.3

3.14

3.1.5

Onexrpuueckoe nojie. Ero aelictBrue Ha 31eKTpUYecKUe
3apsbl
Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:

) F

qnpo6m>11?1

[Tone ToueuHoro 3apsna:

OIHOPOJHOC IIOJIC:

E = const.
KapTune! 11HMA HanpsHKEHHOCTH 3TUX MTOJIEN

HOTCHLII/IaJ'ILHOCTB QJICKTPOCTATHUYICCKOI'O T1OJIA.
PaszHocTh MMOTCHIMAJIOB Y HAIIPSXKCHUC!

A1z = q(¢P1 — P2) = —qAd = qU.

IloTenunanbHast OHEPIuAd 3apsaaa B 3JICKTPOCTATUYCCKOM ITOJIC!

W =q¢
A=—AW

[ToTenuman 3;1eKTPOCTaTUYECKOTO OIS
" w
q
CBs13b HAPSHKEHHOCTH MOJISL U PA3HOCTU MOTEHIUAIIOB JJIS
0JIHOpOIHOTO 3eKkTpocTarnueckoro nojsi: U = Ed

3.1.6

[TpuHIUTT CyNIEepIIO3UIIUHY AIEKTPUUECKUX TTOJIEH:




- - -

E :E1+E2+...,¢ :¢1+¢2+...

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

317 VYcnoBue paBHOBECHS 3apsJI0B: BHYTPU IIPOBOTHUKA
Et=0
, BHYTpHY U Ha IOBEPXHOCTH MPOBOJHUKA () = const
3.1.8 JIMnIEeKTPUKHU B 3JIEKTPOCTATUUECKOM T0J1€e. JusnexTpudeckas
MIPOHHUIIAEMOCTh BEIIECTBA €
Konnencarop. D11eKTpoéMKOCTh KOHICHCATOPA:
c-4
U
3.1.9 .
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpA:
€S c
—_ — 8
d 0
[TapannensHOE COeTMHEHNE KOHJIEHCATOPOB:
q=1q1 + q2+...,U1 = U2 :-"'Cnapaﬂn - C1 + Cz+...
3.1.10 [TocnenoBarenbHOE COCTMHEHUE KOHACHCATOPOB:
U=U+U 1 1 + 1 +
= Uz 2...,q1=q2 =..., = - - T..
Cnocn Cl CZ
DHeprus 3apsHKEHHOTO KOHEHCATOpa:
3.1.11 I L U
¢ 2 2 2C
3.2 3AKOHBI [TOCTOSIHHOI'O TOKA
Cwnia Toka:
_ g
3.2.1 Ar|,, 0
IlocTostauEbIM TOK: I = const
Jns mocrostHHOTO TOKA = It
322 VYcnoBust CymecTBOBaHUS MJIEKTPHUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E
3akoH OMa 1l yyacTKa LEeMu:
323 =Y
R
DNEeKTPUUIECKOe COMPOTUBIIEHNE. 3aBUCUMOCTh
COMPOTHUBIICHUS OJHOPOJAHOTO MPOBOJAHHUKA OT €T0 JITTUHBI U
324 cedeHHs. Y IeTbHOE COMPOTUBIICHUE BEIIECTRA.
l
R=p-
P
3.2.5

Hcrounuku Toka. 3/]C ncrounmka Toka:




ACTOpOHHI/IXCPUI

E =
q

BHyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3.2.7

3.2.8

3akon OMa jy1st TOJTHOM (3aMKHYTO#) 3nekTpudeckoit nenu: E
= IR + Ir, oTkyna

HapannenLHoe COCOIMHCHUEC ITPOBOAHUKOB:

I=11+12+..,01=02=..,

1 1 + 1 +
Rnapa}m Rl RZ

HOCHCHOB&TCHBHOC COCAUHCHUEC ITPOBOJHUKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+ -

Pa6ora snexrpuyeckoro Toka: A = IUt.
3akon Jxoyns — Jlenmna:
Q = I’Rt
Ha pesucrope
2

U
R:Q=A=12Rt=IUt=7t

3.29

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

Ad
P=— =IU

AT |50
TennoBas MOIIHOCTB, BbIACIACMAsl Ha pE3UCTOPE:

p=rr=2 -
R

MOIIHOCTh HCTOYHHUKA TOKA:

Ar—l

3.2.10

CBOOOTHBIC HOCUTEIH JIEKTPHUYECKHUX 3apsIOB B
MPOBOIHHUKAX. MeXaHNU3MbI TPOBOIUMOCTH TBEPIBIX
METaJUIOB, PACTBOPOB U PACIIABOB 3JIEKTPOIUTOB, Ta30B.
[TonynpoBoanuku. [1oynipoBOJHUKOBBIN A0
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MAT'HUTHOE I1OJIE

MexaHn4eckoe B3auMOIECTBUE MAarHUTOB. MarHUTHOE MOJIE.
Bektop MmaruuTHOM nHAYKUMK. [[puHIMD cyniepno3unuu
MarHuTHBIX MOJICH:

B = Bl +Bz+

3.3.1
JIvHuM MHIYKIMKY MarHuTHoro noJisi. Kaptruna nuHuit
WHAYKIIMA MarHUTHOTO TIOJISt TIOJIOCOBOTO | IMTOJAKOBOOOPA3HOTO
IIOCTOSIHHBIX MAarHUTOB
OnbIT OpcTeaa. MarHuTHOE 10JI€ TPOBOJAHUKA C TOKOM.
332 Kaptuna nunuii MHIYKIIMA MarHUTHOTO TOJISL JUTMHHOTO
MPSIMOTO MTPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHHUKA, KATYIIKH C TOKOM
Cuna Amrnepa, e€ HanpaBJIEeHHUE U BEIUYMHA:
333 F, = IBlsina
Cuna JlopeHiia, €€ HanpaBJIE€HUE U BEIUYUHA:
Fnop =1 q | vBsina
334
JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM MarHUTHOM
oJje
3.4 DJIEKTPOMATHUTHA ST UHAY KIS
[ToTok BeKTOpa MarHUTHOM MHITYKIUU:
® = B,S = BScosa
34.1
342 SBnenue snekTpoMariutHOM HAYKIMU. J/1C unaykuuu
3aKoH 37eKTpoMarHuTHoi uuaykuu dapanes:
3.4.3 = _,ﬁ_(I:l = ’
E=——1 =
Ar—0
B i
N
\%] .
n
344

OJIC uHAYKIMY B IPSIMOM MPOBOAHUKE JTHHOM 1,
JBUKYIIEMCS CO CKOPOCTBIO

>

v

B OJJHOPOJHOM MarHUTHOM moJie B:




3.4.5

| E; |= Blvcosa
, TJIe 0L — YTroJ MEXIy BEKTOpoM B 1 HOpMasbro

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPEBI

lnv
| E; |I= Blv

[IpaBuio Jlenna

3.4.6

3.4.7

NHAYKTUBHOCTB:

L )
i

,umn @ = LI

Camounnykuus. DIC caMOMHAYKITUU:

AT
E. =— EL =TI
—0

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTyYIIKU C TOKOM:

W_LI2
E7o2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

- C 5L
|

Koneb6atenbHbiit KOHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE
KojeOaHus B UAeaTbHOM KOoJebaTeIbHOM KOHTYPE:

[4(1) =Guessin( ot + @)

]fffﬁ] =, = 0 c08( @1 +@p | = I, cos( et +
®opmyna Tomcona:

T =2nVLC

_27'[_ 1

T VLC

CBs13b aMIUTATYIBI 3apsiia KOHJIEHCATOPA ¢ aMITUTY 10U CHJIBI
TOKA MPU CBOOOIHBIX IJIEKTPOMArHUTHBIX KOJIEOAHUSX B
UJealbHOM KoJIeOaTeTbHOM KOHTYpE:

gﬂm:—

o

352

3aK0H COXpaHEHUS SHEPTUHU B UACATLHOM KOJieObaTeThbHOM
KOHTYDE:




3.6

353

354

BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE KosieOanus. Pesonanc

[Tepemennsiii Tok. [Ipon3BoacTBO, Iepeaaua u NOTpeOICHUE
JJIEKTPUYECKON SHEPTUU

cut LI* cU? LI’
+ = mx = =X — const.
2 2 2 2

3.5.5

CsoiicTBa QJICKTPOMArHMTHBIX BOJIH. Bzaumnuas OpHUCHTal A
BCKTOPOB B SHCKTpOMaFHI/ITHOﬁ BOJIHE B BaKyyM€:

E1Blc

3.5.6

3.6.1

[IIxana a3neKTpoMarHuTHBIX BOJIH. [IpuMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

OIITUKA

[IpsimonuHEHOE pacIpoCTpaHEHHUE CBETA B OJHOPOIHON
cpene. Toueunslil uctouHuk. Jlyd ceera

3.6.2

3.6.3

3.6.4

3aKOHbI OTPa’KEHHUS CBETA.

a=p

alp

VPP

[TocTpoeHne N300paKeHUH B IIIOCKOM 3epKaJe

3aKOHBI MMPEJIOMJICHUSA CBCTA.

[Ipenomnenue ceera:
nqySina = n,sinf.

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c

Nagec = v

OTHOCUTENBHBIN NTOKA3ATENb PETOMIICHUS:

Ny N

Noruy = =
1 V2

X0 n1y4den B IpU3MeE.
1"1 = ‘L"J - H].}']. = IT2}'2
CooTHoOIIEHHE YaCTOT U COOTHOLIEHUE JJIMH BOJIH IPH

nepexo/ie MOHOXPOMATUUECKOTO CBETa Yepe3 rpaHully
paszena IByX ONTHYECKUX CPE/l:

3.6.5




nH,<mn 1y

ny

[lomHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIii yroi NOJIHOrO BHYTPEHHETO OTPAKEHUSI:
1 n,

Sina,, = = —
np
Norw ny

3.6.6

3.6.7

3.6.8

Cobuparonue u paccenBaroiye JUH3bl. TOHKas JIMH3a.

(DOKYCHOC pPaCCTOAHHUC U OIITUYCCKAA CHUJIa TOHKOM JIMH3HI:
D 1
F

dopmyIia TOHKOM JIMH3BIL:

Q|
e
| =

yBCJ’II/I‘ICHI/Ie, JaBacMo¢C JINH3011:
h Ifl
[=—=—
H d

F\ h
f

o
B cirydae pacceuBaroiei JIMH3bL:

1
D F=-=0,
0= DO

h |fl
F=g=a !

XO,Z[ JIyda, mpomeauiero JUH3y oA Mporu3BOJIbHBIM YIJTIOM K
e€ TmaBHOW onTH4eckoit ocu. [TocTpoenne n3odpaxkeHmit
TOYKH U OTPE3Ka MPSMOI B COOMPAIONTNX U PACCENBAIOIINX
JIMH3aX U UX CHUCTEMax

3.69

doroarnmapaT Kak onTUYecKuit mpuoop. ['11a3 kak onTudeckas
cucTema




4.1

3.6.

3.6.11

3.6.12

4.1.1

WuTepdepennus ceera. KorepeHTHbIE HCTOUHUKHU. Y CIOBUS
HaOJI0ACHNSI MAaKCUMYMOB U MUHUMYMOB B
uHTep(PEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOI€PEHTHBIX UICTOYHHUKOB:

7.
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e

Hudpakius ceeta. AudpakuronHas pemeTka. Y cioBue
HaOJII0ICHUS TJIABHBIX MAKCUMYMOB ITPH HOPMAIILHOM
MaJeHU MOHOXPOMATHYECKOTO CBETa C JUIMHON BOJHBI A HA
peméTKy ¢ nepuoaom d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

Jucnepcus ceera
KBAHTOBAA ®U31KA
KOPITYCKYJISIPHO-BOJIHOBOMU Y AJIN3M

I'unore3za M. [lnanka o kBantax. @opmyna Ilnanka: E = hv

4.1.2

®ortonbl. JHeprus GoToHa:

E=h _he _
= v—)L = pc

Nmnynbe ¢oToHa:
hv
c

®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHsl HoTodPdexTa

4.14

VYpaBHenue DifHiTeitHa 11 poTosaddexra:

ECI)OTOHa = ABbIxosa + Eyymax

hc
= ECI)OTOHa =hv = 1
_he

ABbeo,qa = hv}cp - 1
Kp

2
MU max

Exuumax = ) = eUsan




4.2

4.3

4.1.5

4.2.1

422

JlaBieHue cBeTa.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXKAIOIU[YIO TOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOMIAIONTY IO TTOBEPXHOCTh

OU3NKA ATOMA

IInanerapnas monens aroma

[Toctynatel bopa. U3nydyenue u noriomenne (GOTOHOB MpH
repexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha JPYTOu:
he
hv,,=—7=|E,—E

[ -

m
“mm

423

JluneiuaTpie CIEKTPHI.
CriekTp ypOBHEM 3HEPruu aToMa BOJI0pOAa:

_ -1363B

e

E

" , n=1,23 _.

i

OU3NKA ATOMHOI'O APA

4.3.1

4.3.2

Hyxnonnas mozaens snpa ['elizen6epra — MiBanenko. 3apsn
snpa. MaccoBoe uncio sapa. M3oromsl

PannoakTHBHOCTS.
Anbda-pacna:

A Ad 4
- X—>-Y+  He

bera-pacnan.
DNeKTpOHHBIN B-pacnan:

A A 0~
s X—= Y+ je+v,

[To3utpouHslii B-pacnan:

A A 0= o,
sX—=2- Y + je+ v,

l'amMmma-n3nydyenue

433

3axkoH PaaArO0aKTUBHOI'O paciiajga:
-t
N(t) = Ny % 2T

[TycTs m — Macca paJiIHOaKTUBHOTO BelIecTBa. Toraa
-t
m(t) =mgy* 2T

434

Snepusle peakuuu. JleneHue U CUHTE3 sAEp
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